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XECUTIV MMARY
Kane County Solid Waste Management Plan

The Kane County Solid Waste Management Plan was developed in response to Public
Act 85 - 1198, the Hlinois Solid Waste Planning and Recycling Act. This statute
requires all Hlinois counties to plan for the management of all solid waste generated
within the county for the next 20 years. Counties must update their plans every five
years.

The Kane County plan was developed over a period of two years by the Kane County
Development Department. A twenty member Solid Waste Plan Advisory Committee
appointed by the County Board in June 1990, reviewed the plan during its
development and made recommendations to the County. A statement of goals and
objectives adopted by the Advisory Committee provided direction to the development
of the plan. Each step of the planning process was also reviewed by the Development
Committee of the County Board.

An assessment of solid waste needs found that in the base year of 1989, 490,820
tons of solid waste were generated, the equivalent of 8.4 pounds per person each
day. A combination of population growth and a small increase in the per capita
generation rate is expected to increase total generation to 690,668 tons in 2010. Of
the total waste amounts, an estimated 37% originates from the residential sector,
28% from the commercial/institution sector, 22% from the industrial sector, and 13%
from construction and demolition activity.

In 1989, approximately 3% of the waste stream was recycled. The recycling rate has
increased to an estimated 20% by 1991. Over 90% of the non-recycled solid waste
is disposed in two landfills: the county-owned Settler’s Hill landfill in Geneva and the
privately owned Woodland landfill near South Elgin. Both facilities also accept
substantial amounts of waste from other counties. Woodland has an estimated 10
years of remaining capacity, while Settler's Hill has approximately 11 years of
capacity remaining. The County recently purchased some 11 acres adjacent to
Settler’s Hill which may be available for expansion of the existing landfill.

During the planning process, numerous strategies and technologies for waste
management were studied. Environmental and economic impacts of each potential
approach were assessed. The plan recommends a comprehensive solid waste
management system consisting of extensive waste reduction and recycling programs,
further monitoring and evaluation of alternative technologies, and additional future
landfill capacity.

Programs aimed at reducing the amount of solid waste produced in the County will
be based on three strategies:



- Educationa! Efforts, targeted to consumers in all sectors.

- Economic Incentives, such as volume-based billing systems will be
encouraged.

- Legislative Support, for appropriate state and federal proposals which
encourage packaging reduction, product recyclability, and similar approaches.

The plan proposes a 47 % recycling level, to be achieved by 1988. To reach this goal,
the County intends to build on the many successful programs already in place.
Existing residential curbside programs will be enhanced and new programs developed
for multi-family residences. In addition, landscape waste composting facilities will be
developed. The commercial and industrial sector will be addressed through waste
audits, demonstration programs, and extensive educational efforts. The recycling of
construction and demolition debris, such as wood, dry wall, concrete, and asphalt will
also be expanded.

Other special materials are also targeted by the plan. Programs will be developed to
divert both household hazardous wastes and contaminated soil from leaking
underground storage tanks from landfills. In addition, materials such as automotive
batteries, appliances, and used tires, as required by state law, will be managed
separately. :

Alternative technologies were extensively studied, with the assistance of technical
consuitants, during the planning process. Both incineration with energy recovery and
solid waste composting were found to be promising non-landfill approaches.
However, significant concerns related to economics, reliability, and environmental
impacts were identified. Both alternatives must also be accompanied by new landfill
capacity to handle non-processable waste and residues. In recognition of the rapid
pace at which these and other technologies are being developed, the County will
continue to monitor their development and re-evaluate the viability of alternative
technologies during the first five year plan update period.

The plan recommends that the County immediately pursue siting and permitting
approval for an expansion of Settler’s Hills landfill, incorporating some 11 acres of
adjacent property which already has been purchased. This expansion would add an
estimated five years to the currently available 12 years of remaining capacity.

The plan further recommends that the County take all necessary steps to assure that
future landfill capacity is available for all solid waste generated in the County which
requires land disposal. The future facility should be controlled by the County, located
within the County, and accept only solid waste generated within the County.

Based on information developed during the planning process some 885 tons per day
of landfill capacity would be required if no alternative technologies are found to be
acceptable. If alternatives are found to be viable during the on-going evaluation
period, a waste-to-energy incinerator would still require an estimated 321 tons per day
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of supporting landfili capacity and a solid waste composting facility would require
some 544 tons per day of future landfill capacity. All estimates of future landfill
capacity are significantly lower than the 2,262 tons per day currently accepted at the
two existing landfills.

The County should initiate a site selection process for future facilities as soon as
possible, following adoption of the plan, to protect the interests of all people who will
be affected by the future site(s). As a first step, the County will appoint a public
siting advisory committee which will develop appropriate site selection criteria and
advise the County during all phases of the site selection process. In addition, an
engineering consultant will provide assistance with criteria development, location
screening, site analysis, and hydrogeological investigations.

To mitigate the impacts of & future landfill and other potential facilities on property
values, water quality and other effects on adjacent property, 8 compensation plan for
adjacent property owners will be instituted. In addition, host community benefits will
be evaluated and offered to communities affected by the facility site. Concern for
private property rights will be demonstrated at all times during the site selection and
acquisition process and balanced with the public need. Furthermore, the County will
create a system which allows affected property owners to monitor and make
suggestions as to facility development and operations.

The plan recommends that the financing of any and all future facilities be based on
user fees, revenue bonds, private financing and/or state and federal grants. Revenues
from general taxes such as property, sales or other general taxes should not be used
to construct, operate or otherwise support these facilities. The solid waste program
shouid be operated as an enterprise fund. Any and all revenues generated by the
program should be retained for solid waste or environmental programs within the
County.

Several parties will be involved in the implementation of the solid waste management
plan. They include the County and staff, public advisory committees for site selection
and plan update processes, municipal and township governmental bodies, and private
solid waste industry members. A County staffing level of three professional positions
and one support position is recommended to implement the near-term
recommendations.

The first five years of plan implementation will focus on developing aggressive waste
reduction and recycling programs, expanding Settler’s Hill landfill, and selecting a site
for a future landfill. At the first five year plan update, progress in waste reduction and
recycling will be reviewed, and a thorough evaluation of alternative technologies will
be conducted. Decisions about alternative technologies at the five year update will
allow sufficient time to site and develop a solid waste management facility and have
it operational before existing landfills reach capacity.
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CHAPTER 1 INTRODUCTION

1.1 OVERVIEW OF PLAN

The Kane County Solid Waste Management Plan provides a comprehensive, integrated
solid waste management system designed to handle and dispose of solid wastes
generated within the County for a 20 year planning period. The plan complies with
the Solid Waste Pianning and Recycling Act {lllinois Revised Statutes ch 85, 5951
et seq.) and conforms with the waste management hierarchy established as State
policy in the lllinois Solid Waste Management Act (lllinois Revised Statutes ch 111%
{7051 et seq;):

(1) volume reduction at the source
(2} recycling and reuse

(3) combustion with energy recovery
(4) combustion for volume reduction
(5) disposal in landfill facilities

This plan contains all of the information Which is required by the State of lllinois to be
in an approved plan. There are thirteen associated reports {see Volume 2) which, with
this volume, comprise the complete Kane County Solid Waste Management Pian:

Assessment of Solid Waste Needs (October, 1990)

Waste Reduction (October, 1990}

Recycling Program Plan {November, 1990)

Household Hazardous Waste (December, 1990}

Special Wastes (September, 1991)

Technology Assessment: Incineration {October, 1990}

Technology Assessment: Landfills (October, 1990)

Technology Assessment: Transfer Stations (October, 1290)

Investigation of Emerging and Innovative Solid Waste Technologies

{December, 1930}

® Feasibility Study for MSW {Municipal Solid Waste) Composting
(February, 1992)

® Definition of Potential integrated Solid Waste Management Systems
(February,1992)

® Evaluation of Defined Solid Waste Management Systems
{February, 1992)

® [Implementation Issues and Strategies (February, 1992)



In compliance with the lllinois Planning and Recycling Act, the plan contains the
following provisions:

1) A description of the origin, content, and weight or volume of municipal
waste generated within the planning area and projections of waste that will be
generated during the next 20 years (Chapter 2}.

2) A description of facilities where municipal waste is currently processed or
disposed of and the remaining available permitted capacity of those facilities
(Chapter 2).

3) A description of the facilities and programs that are proposed for the
management of municipal waste generated within the planning area during the
next 20 years, including their size, expecte {Chapters 3,4,5,6,7, and 8).

4) Evaluation of the environmental, energy, life cycle cost, and economic
advantages and disadvantages of the proposed waste management facilities
and programs {Chapter 8).

B) A description of the time schedule for the development and operation of
each proposed facility or program (Chapter 10}.

6) ldentity of potential sites for each proposed waste facility or an explanation

7} The identity of the governmental entity that will be responsible for
implementing the plan on behalf of the county and an explanation of the legal
basis for the entity’s authority to do so {Chapter 10).

8) A recycling program to be implemented throughout the planning area,
designed to recycle, by the end of the third and fifth years, respectively, a
minimum of 15% and 25% of the municipal waste generated within the area.
The plan recommends that these goals be exceeded (Chapter 4).

In October, 1990, the Kane County Solid Waste Plan Advisory Committee adopted a
statement of goals and objectives which shaped the solid waste plan development.
The objectives include encouraging waste reduction and recycling, reducing the
importation of solid waste for disposal, providing a public educationa! system on
integrated waste management and developing strategies which minimize
environmental and economic impacts. The full statement of objectives appears in
Tabie 1.1.



The goal of the Kane County Solid Waste Management Pian is to develop a comprehensive,
integrated solid waste management system, designed to accommodate the needs of the County
for at least the next 20 years. The primary objectives of this plan are:

1.

- the generation of hazardous wastes, ensuring that they are not improperly disposed

Table 1.1
STATEMENT OF GOALS AND OBJECTIVES

To manage the solid waste produced within the County, primarily through the use of
facilities iocated within the County,

To minimize to the extent legally feasible, the amount of solid waste imported into the
County for disposal.

To maximize reduction of the amount of waste generated in the County and to minimize
jointly with non-hazardous materials.

To reéycle as much of the waste generated in the County as is practically and
economically feasible.

To develop disposal strategies of non-recyclable waste which meet the following
criteria:

a. Minimize the environmental impact on air, water, and land resocurces.

b. Minimize the economic impact on County citizens, businesses, and institutions.

¢. Provide a reliable and flexible system which maximizes compatibility with reduction
and recycling efforts and is capable of incorporating future advances in disposal
technologies. ' '

d. Provide for public control of major system elements.

To ensure that responsibility for achieving waste reduction and recycling goals is shared
proportionately among residential, commercial, industrial, institutional and governmental
sectors.

To provide an educational system which informs the public of the importance and
complexit_y of solid waste issues, explains the need for an integrated waste
management system, and promotes participation in implementation of the plan.

To comply with all relevant State and Federal requirements regarding solid waste
planning, recycling, and facility design and operation.
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1.2 DESCRIPTION OF PLANNING AREA

The Kane County blanning area consists of 25 municipalities and 16 townships. The
names of each are contained in Table 1.2. A map of the county appears in Figure
1.1.

The 1990 population of the County, as determined by census, was 317,471 and has
been forecasted by the Northeastern lllinois Planning Commission (NIPC) to reach
434,000' in 2010, an annual growth of almost 2%. The number of households in
1990 was reported to be 111,496 total housing units. An estimated 74 % of the total
units are single family, with the remaining 26% being mutltiple family units. The
average household size was 2.85 in 1990 and is expected to decrease to 2.66 by
2010.

The Kane County Board appointed a Solid Waste Plan Advisory Committee in June,
1990 comprised of government officials, businesses, disposal companies and
community representatives. The Advisory Committee has met regularly throughout
the planning period to review the plan during its preparation, make suggestions and
propose any changes it believes are appropriate. The final plan recommendations
were adopted at the Committee’s iast formal meeting on April 9, 1992,

The Solid Waste Plan reports were developed by County staff with the assistance of
several consultants. All of the reports and Advisory Committee comments were
reviewed by the County Development Committee of the Kane County Board.
Comments and revisions of the Advisory Committee were incorporated as the drafts
were finalized. :

' Since this plan was developed, NIPC has revised projections downward 10
426,100 for 2010. Since this only represents a 2% decrease and since the earlier
reports were prepared using that estimate, the original 434,000 projection will be
used throughout the report.
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Table 1.2

Kane County Municipalities

KANE COUNTY MUNICIPALITIES AND TOWNSHIPS

¢* Primarily in Kane, extends into other counties

* Partially in Kane County

Algonguin®* Geneva St. Charles**
Aurora** Gilberts Sleepy Hollow
Barrington Hills* Hampshire South Elgin
Batavia Hoffman Estates* Supgar Grove
Burlington Lily Lake Virgil
Carpentersville Maple Park Wayne*
East Dundee Montgomery** West Dundee
Elburn North Aurora
Elgin®** Pingree Grove

Kane County Townships
Aurora Dundee Plato
Batavia Eigin Rutland
Big Rock Geneva St. Charles
Blackberry - Hampshire Sugar Grove
Burlington Kaneville Virgil
Campton

— e}



Figure 1.1
MAP OF KANE COUNTY, ILLINOIS




CHAPTER 2 SOLID WASTE NEEDS ASSESSMENT

2.1 WASTE GENERATION

Solid waste generation and waste projections were developed using information from
the October 1990 Assessment of Solid Waste Needs for Kane County, lllinois. This
plan addresses the total amount of solid waste generated in the County, including
municipal waste and other waste types. Municipal waste is defined in the lllinois
Environmental Protection Act as "garbage, general household, institutional and
commercial waste, industrial lunchroom or office waste, landscape waste, and
construction and demolition debris.

Other wastes which are generated in the County and covered in this plan include
wastes from industrial operations (which inctudes significant amounts of corrugated
paper and wood waste), and some types of special wastes including non-hazardous
industrial process waste and pollution control waste. Other special wastes, as defined
by the Environmental Protection Act, such as hazardous waste and potentially
infectious medical wastes are not included in this plan.

The county generated an estimated 490,820 tons of solid waste in 1989 or 8.4
pounds per capita per day. Of this total, 82% is classified as municipal waste and
18% is classified as industrial manufacturing and processing waste. The sources of
that waste are indicated in Table 2.1. The gross waste generation data includes
waste amounts which are recycled.

Residential waste is collected by ten different hauling firms, generally through a
contract between the municipality and a single hauler at an average cost of $8.39 per
month. Residential wastes account for more than one-third of the waste generated
in the county, an average of 3.09 pounds per capita per day, or 180,499 tons in
1889. Residential waste amounts were determined through a combination of
municipal surveys, recycling surveys and landfill gate surveys.

Non-residential waste quantities could not be accurately determined from the results
of the landfill gate survey. The information was therefore derived from hauler surveys
and recycling surveys. Gate survey methodologies have since been revised to collect
separate data on non-residential waste quantities including commercial, industrial, and
construction wastes.

Commercial and institutional wastes are defined as part of municipal wastes and are

collected by sixteen waste hauling companies in the county. Charges are based upon
the size of the container and the frequency of service. Commercial wastes account

7



for more than one-fourth of the waste generated in the county, an average of 2.36
pounds per capita per day or 137,738 tons in 1989.

industrial waste generation rates developed for the needs assessment apply to all
industrial waste and were estimated from hauler surveys. Industrial wastes were
estimated to comprise 22.5% of the waste stream. This equates to 1.89 pounds per
capital per day or 110,563 tons in 1989.

The needs assessment report did not separately account for "industrial lunchroom and
office waste”™ which is included in the definition of municipal waste. An estimated
20% of the industrial waste is assumed to be lunchroom and office waste. Thus
22,100 tons or 0.38 pounds per capita per day are municipal wastes from industrial

Table 2.1
SOLID WASTE GENERATION RATES BY SECTOR

| Tons per Year Lbs/Capita/Day Percentage of
_ Solid Waste

" Municipal Wastes

ll Residential 180,499 3.09 36.8%

Commercial*

Institutional 137,738 2.36 28.1% i

Industrial

Office/Lunch 22,100 .38 4.5%

Constr/Demo 62,020 1.06 12.6%
Subtotal . 402,357 6.89 82.0%

Manufacturing &
Process Wastes : 88.463 1.51 18.0%

TOTALS 490,820 8.40 100.0% \

Notes: * Includes 1500 dry tons of municipal sludge which is landfilled.




lunchrooms and offices?. Subtracting this from the industrial total leaves 88,463
tons or 1.51 pounds per capita per day of manufacturing and process waste.
Manufacturing and process wastes thus account for 18% of the total waste
generation.

Construction and demolition debris are also defined as part of municipal waste. The
needs assessment estimated that 62,020 tons or 1.06 pounds per capita per day
were generated in 1989,

Municipal studge, although not defined as municipal waste by the State, is a
significant portion of the total waste stream. In 1991, 10,180 tons of sludge were
produced at one water and eight sewage treatment plants in Kane County. Most of
the sludge is land applied, but 1498 tons were landfilled.

A total of 402,357 tons or an average of 6.89 pounds per capita per day of municipal
wastes were generated in Kane County in 1989. This represents 82% of the county’s
total solid waste generation. Figure 2.1 shows the division of municipal waste
generation among the different sectors.’

2.2 WASTE PROJECTIONS

Waste generation is expected to increase over the 20 year planning period due to a
combination of population growth and waste generation per capita growth as shown
in Table 2.2. By the year 2010, population is projected to increase to 434,000.
Using a Franklin Associates waste stream study for the U.S. EPA 2, the waste
generation rate is projected to grow at a rate of 0.34% per year until the year 2000,
when the rate will slow and remain constant. Thus in 2010, the per capita rate is
projected to be 8.72 pounds per person per day yielding 690,668 tons of solid waste
in 2010.

2.3 CURRENT FACILITIES AND PROGRAMS
Landfilling is the predominant form of disposal in Kane County. In 1989, 438,215

tons or 89.3% of the solid waste generated in Kane County was disposed of in
landfills. 401,890 tons or 91.7% of that was disposed of at either Settler's Hill or

2 Hlinois law and regulations define the municipal portion of industrial wastes by
their origin (e.g. office or lunchroom) rather than by the waste itself. For example, a
cardboard box from an industry’s office is municipal waste, whereas a cardboard box
from the same industry’s warehouse is industrial waste.

3Franklin Associates. Ltd., Characterization of Municipal Solid Waste in the United
States 1960 to 2000. Prepared for the U.S. Environmenta! Protection Agency.
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Figure 2.1
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Table 2.2
I[ PROJECTED SOLID WASTE GENERATION, 1989-2010
Generation Total Tons
Year Population Rate*® Per Year
1989 320,000 8.40 490,820
1990 325,429 8.43 500,664
1991 330,857 8.46 510,827
1992 336,286 8.49 521,050
1993 341,714 8.51 530,707 H
1994 347,143 8.54 541,040
1995 352,571 8.57 551,430
1996 358,000 8.60 561,881
1997 363,428 8.63 572,390
1998 368,857 8.66 582,960
1999 374,285 8.69 593,588
2000 379,714 8.72 604,277
i 2007 385,142 8.72 612,915
|| 2002 390,571 8.72 621,555
| 2003 395,999 8.72 630,193
2004 401,428 8.72 638,832
2005 406,856 8.72 647,471
2006 412,285 8.72 656,110
2007 417,713 8.72 664,748
2008 423,142 8.72 673,388
2008 428,571 8.72 682,028
2010 434,000 8.72 690,668 |

Notes:

Pounds per capita per day
Since the plan was developed, the Northeast lllinois Planning Commission {NIPC) has revised
the population projections somewhat downward for the year 2010 to 426,100, a projected

decrease of 2%.
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Woodland Landfills in Kane County. Settler’'s Hill is owned by the County and
operated by Waste Management, Inc.. Woodland is owned and operated by Waste
Management, Inc.. The balance of solid waste generated in Kane County was
exported to Greene Valley and Mallard Lake Landfilis in DuPage County (35,725 tons)
and DeKalb County (600 tons).

Kane County’s two landfills import wastes from Dupage, Cook, McHenry and other
counties. Approximately half of the waste disposed of at these facilities in 1990
originates in Kane County (567.3% at Settler’'s Hill and 41.4% at Woodland}.
According to the IEPA 1991 report*, the remaining capacities at the two landfills
were 11 years for Settler’s Hill and 10 years for Woodland. 1992 data submitted to
the IEPA by the landfill operator indicates that, as of March 31, 1992, 12.5 years of
capacity remain at Settler’'s Hill.

The year 1989 saw the introduction of curbside recycling in Kane County, with a total
of fifteen programs in place by 1992, St. Charles has reported a consistently high
92% monthly participation rate due in large part to the financial incentive created by
their innovative billing system. In addition, there are several commercially operated
buy-back and drop-off facilities as well as municipally sponsored drop-off programs.

There is one permitted landscape waste composting facility. It was briefly operated
by Waste Management, Inc., adjacent to the Settler’s Hill Landfill and subsequently
closed in January, 1991. Four other nearby compost sites may also accept some
material from Kane County. These include a DuPage County facility near West
Chicago and privately owned facilities in Kendall County (Browning-Ferris), DeKalb
County (DeKalb County Disposal) and McHenry County {Marengo Disposal).

Quantities of materials recycled were estimated from hauler surveys and recycler
surveys. In 1989, approximately 7% of the residential wastes (between 1/3 and 1/2
of that amount was landscape wastes), 6% of commercial wastes and 21% of
manufacturing and process wastes were recycled. No construction/demolition wastes
were known to have been recycied. However, since 1989, many new municipal
programs have been started and major changes have occurred in yard waste
management, increasing significantly the residential recycling rate.

¢ Minois Environmental Protection Agency, Available Disposal Capagity for Soli
© Waste in lllinois. Fifth Annual Report, October, 1991,
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CHAPTER 3 WASTE REDUCTION

3.1 INTRODUCTION

Volume reduction at the source or waste reduction is the first level and highest goal
of the waste management hierarchy (see Section 1.1). A reduction in the amount of
waste generated would reduce the required capacity of disposal facilities and related
capital investments. This would extend the lifetime of disposal facilities with a fixed
total capacity. Waste reduction can also reduce the level of environmental impact
regardiess of the type of disposal facility.

Waste reduction can be achieved by altering the behaviors of product consumers and
product manufacturers. Consumer activity affects waste generation through the
purchase of products, the use of products and the disposal of products.
Manufacturers affect waste generation through product design and packaging
activities.

3.2 RECOMMENDED PROGRAMS

Three general categories of programs are recommended to achieve waste reduction
in the plan:

® Educational Efforts
® Economic Incentives
® Regulatory Requirements

Since waste reduction efforts are difficult to measure, no numeric waste reduction
goal was deveioped in the plan. Instead a commitment was made to include waste
reduction efforts in the implementation plan. Each category is summarized below.
A more complete description appears in Appendix B, "Waste Reduction”.

3.2.1 Educational Efforts

An extensive educational campaign should by conducted by the County, targeted to
consumers in all sectors. Residential waste generators can be targeted through direct
mail literature, school programs, public presentations and the media. A similar
campaign should be directed toward commercial and industrial generators.

Educational efforts should increase awareness of the impact of product design and

packaging on the volume of solid waste. Consumers should be encouraged to
purchase materials which are more durable, repairable, contain recycled materials, or
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minimize the use of packaging.

Recommendation 3.1: Establish a waste reduction program which would
compile educational materials, develop public presentations, and provide
telephone assistance and information on request.

Recommendation 3.2: Fund local advertisement and publicity, including
direct mailings 10 consumers.

Recommendation 3.3: Sponsor an annual "Waste Reduction Week".

Recommendation 3.4: Encourage a source-separation approach to
recycling in the residential sector to require residents to pay attention to
their waste, to ask "is this recyclable orisn’t it?". This will also increase
their awareness of products which generate inordinate amounts of
waste.

Model waste reduction programs should be established by the County in
representative businesses and institutions. By providing technical, and perhaps
financial assistance, the County could develop pilot programs in 8 government
building, school, hospital, several different types of retail establishments, private
sector offices, etc. The results of these model programs would be used to encourage
widespread impiementation of waste reduction programs.

To further encourage widespread implementation of waste reduction programs in the
commercial and industrial sectors, waste stream audits should be provided to county
businesses either by county staff, subcontracted to a third party, or by the private
sector. The issue of voluntary vs. mandatory audits should be considered.

Recommendation 3.5: Determine funding sources for waste stream
audits in different sectors and determine how these audits should be
conducted.

Recommendation 3.6: Conduct waste audits and set up model waste
reduction programs in representative businesses and institutions. The

~ information from the mode! programs should be made avaitable to similar
type institutions to assist them in establishing their own waste reduction
programs..

Recommendation 3.7: Develop an honorary awards program for
businesses and individuals who achieve significant waste reduction.
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3.2.2 Economic incentives

Both manufacturing and procurement practices should be evaluated and, where
appropriate, modified to encourage the production and purchase of materials which
are more durable, repairable, contain recycled materials or minimize the use of
packaging.

Recommendation 3.8: Evaluate and modify current County government
procurement practices to encourage purchase of durable, reusable
materiais and/or those which contain recycled materials or minimize
packaging. Encourage all of units of government within the County to
similarly modify their procurement practices.

Recommendation 3.9: Give full consideration to providing support, in
terms of technical and financial assistance, to loca! businesses’ efforts
to modify their product design and packaging use so as to reduce their
impact on solid waste management systems,

A volume based billing approach to solid waste services where consumers pay a fixed
amount for each container set at the curb for collection and disposal should also be
considered. This gives homeowners a direct financial incentive to reduce the amount
of waste they place at the curb for disposal. It has been demonstrated that recycling
participation rates are higher in communities with a volume-based refuse billing
system. Actual waste reduction results from such programs have not yet been fully
documented. Whether the effect is to increase recycling, waste reduction, or some
combination of the two, volume-based billing approaches result in a considerable
reduction in the amount of waste placed at the curb for disposal.

Recommendation 3.10: Encourage a volume based billing approach to
solid waste services in municipalities and unincorporated areas of the
County.

3.2.3 Requlatory Requirements

Regulatory restrictions on the saie of products with an inordinate impact on the waste
stream should be considered carefully by state and federal governments. Where
appropriate, the County should actively support the introduction and approval of such
legislative proposals.

Recommendation 3.11: Support labelling requirements that inform
consumers and consider supporting regulatory restrictions on the sale of
products with an inordinate impact on the waste stream.

Recommendation 3.12: Monitor product and packaging bans in lilinois
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and other states and distribute information to the public and
municipalities.

Recommendation 3.13: Develop model procurement guidelines and
provide assistance to municipal governments in implementing them.

3.3 IMPLEMENTATION STRATEGY

3.3.1 Time Schedule for Implementation

All programs should begin immediately upon plan adoption and be fully implemented
by 1995. After 1995, there should be continuing efforts to improve programs and
increase waste reduction. The recommendations are summarized below. A more
complete description appears in the text above.

1982-1985

3.1 Establish and staff a waste reduction office

Fund local advertisement & publicity on waste reduction

Sponsor an annual "Waste Reduction Week"

Encourage a source separation approach to recycling

Determine funding source & parties to canduct waste audits

Conduct waste audits & set up model waste reduction programs in

representative businesses and institutions

Deveiop an honeorary awards program for individuals & businesses that achieve

significant waste reduction

3.8 Evaluate & modify County government procurement practices to achieve waste

- reduction

3.9 Consider providing technical & financial assistance to local businesses’ efforts
to reduce wastes by modifying products and packaging

3.10 Encourage a volume based billing approach to solid waste services

3.11  Support labelling requirements & consider supporting regulatory restrictions on
products with an inordinate impact on the waste stream

3.12 Staff should monitor product and packaging bans

3.13 Develop model procurement guidelines which encourage waste reduction for
municipal governments and assist in implementing them

W POWW
~ AWM

A full review of the waste reduction efforts should be made during the 5 year plan
update including measurements of program success. As a part of the plan update, the
need for additional waste reduction initiatives should be assessed.

3.3.2 County Waste R ion Offi

Waste reduction is one of the primary strategies of the first five years of the plan.
Waste reduction and recycling education efforts need to be coordinated. Waste
reduction will be encouraged through source separation recycling programs. However,
given the importance of waste reduction efforts as demonstrated by their placement
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atop the state hierarchy, education programs for waste reduction should be
considered separately from other related activities.

The extensive efforts detailed in the recommendations above will require additional
staff in the Solid Waste Division of the Kane County Development Department
devoted to providing information and advocating appropriate waste reduction
practices. In addition to part-time involvement by the existing Solid Waste Director
and Recycling Coordinator positions, a new position of Education Coordinator should
be created to implement waste reduction and recycling initiatives.

First year expenses will include partial personnel costs for the three positions listed
above. The program would incur expenses for the development, printing and
distribution of materials; travel and supplies. Future year expenses may include start
up expenses for pilot waste reduction programs in schools and institutions, a waste
reduction audit program for county businesses, implementing a volume based billing
approach for solid waste services, and providing technical and financial assistance to
local businesses’ efforts to modify their product design and packaging use s0 as to
reduce their impact on solid waste management systems.
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CHAPTER 4 RECYCLING

4.1 INTRODUCTION

Recycling, reclamation or reuse is defined by the llinois Solid Waste Planning and
Recycling Act as "a method, technique or process designed to remove any
contaminant from waste so as to render the waste reusable, or any process by which
materials that would otherwise be disposed of or discarded are coliected, separated
or processed and returned to the economic mainstream in the form of raw materials
or products.”

The solid waste plan sets a 47.3% overall material recycling goal for Kane County as
presented in Table 4.1. This is comprised of a 33% material recycling goal for
residential, commercial and industrial wastes, a 100% goal for landscape wastes and
a 75% goal for construction/demolition wastes. Each program is phased in over
several years, Table 4.2 presents each program’s goals for percent of waste recycled
over twelve years. Programs to achieve these goals by 1998 are summarized below.
A more comprehensive description is presented in the "Recycling Program Pian” in
Appendix C.

4.2 RECOMMENDED PROGRAMS

Four material recycling programs are recommended for achieving the county recycling
goal. They address different sectors of the waste stream: residential, commercial and
institutional, construction and demolition, and industrial. Landscape waste recycling
is discussed in a later section of this chapter.

4.2.1 Material Recyciing Programs

Residential Material Collection

In 19889, there were an estimated 87,526 single-family dwellings and 31,016 multiple-
family housing units the County. By the fall of 1990, curbside recycling programs
were provided to single family homes and 2-4 unit dwellings in 14 of the 22
municipalities in Kane County {see Table 1.2). These served 44,244 households and
diverted an estimated 10,563 tons of waste per year or 6% of the residential waste.
By mid-1992, curbside programs were being offered in all municipalities which
contract for refuse service except for Sugar Grove. Local haulers provide voluntary
curbside recycling programs to 24% of the 15,106 households in unincorporated
areas. Unincorporated areas are also serviced by severa! drop-off facilities.
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Table 4.1
SUMMARY OF DIVERSION POTENTIAL FOR
RECOMMENDED RECYCLING PROGRAMS

1989 Generation Racycling Goal Recydling Goal
Sector (tons) (tons) {tons)

1
| Residential:
| Existing Curbside Programs 10,563
; New Curbside Programs 13,763
t Enhanced Curbside Collec. 10,124 1
| Muki-Family Programs 4,483 i

Recycling Centers 3,248 “
’ Subtotal 127,983 42,181 33.0% |
| Commercial: 124,609 41,121 33.0% |
n industrial: .
j Officelunch 7293
| Manutacturing & Process 29193 ‘
| Subtoral 110,563 36,486 33.0% |
l Landscape Waste: -
i Existing Programs 598,315
| “Exempt” Material: ' £.330 _
| Subrotal 65,645 65.645 100.0% }
| ; ;
| Construction/Demolition: 62,020 46,515 75.0% |
| =
; TOTAL _ 480,820 231,948 47.3% ;

Table 4.2
IMPLEMENTATION SCHEDULE FOR PROPOSED RECYCLING GOALS

(Percent Recycling in Each Sector)

Residentisl 5.7 13.3 7.3 21.3 a3 3 3.0 - 3300 .0 33.0 3.0 33.0
Commercial 6.9 6.9 &.0 13.0 18.¢ 3.0 28.0 33.0 =.0 3.0 33.0 3.0
Industrial 20.9 20.% 2.0 26.0 26.0 28.0 30.0 32.0 33.0 3.0 330 3.0

Landscape Waste 8.5 &0.5 0.3 0.3 $0.3 100.0 100.0 100.0 100.0 100.0 1C0.0 100.0

/D Debris +] 0 o 1 5.0 5.0 10.0 15.8 20.0 75.0 75.0 5.0
Z of Total
Waste Strean $.1 18.0 3.6 26.4 2.7 .7 3r.2 9.5 40.3 &T.3 47.3 &7.3
Recycled

——— R -
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To achieve the residential goal of 33% recycling by 1995, additional collection
programs should be started and existing programs should be enhanced through the
following recommendations.

Recommendation 4.1: Provide technical assistance to the remaining
communities without curbside programs 1o strongly encourage their
implementation. Encourage a source separation approach to recycling
in order to increase consumer understanding of waste reduction and
product alternatives (See Chapter 3, Recommendation 3.4).

These new curbside programs could result in an additional 9,684 tons per year® or
5% of the residential waste being diverted.

ARecommendation 4.2: The County, Townships, or Township Solid Waste
Disposal Districts should require all waste haulers serving unincorporated areas
to provide curbside recycling service as an integral part of their refuse collection
services.

If the current 24% participation rate in the unincorporated areas increased to 75%
participation by 1995, an estimated 4,079 tons per year or 2% of the residential
waste could be diverted.

Recommendation 4.3: Support local pilot recycling programs at
multifamily residences and coliect data on the relative success of various
approaches, potential diversion amounts, and program costs. Then
disseminate information about the successful methods to municipal
officials and building owners.

If collection programs are provided to 90% of the County’s 27,675 multi-family
dwelling units with a collection rate of 30 pounds per househoid per month, an
estimated 4,483 tons per year or 2% of the residential waste could be diverted.

Recommendation 4.4: Continue existing drop-off and buy back
programs with the expectation that the amount of residential waste
brought to these sites will decline about 50% due to the establishment
of more convenient programs.

® Projected tonnages diverted and corresponding percentages are based upon 1989
total waste generation tonnages (See Table 2.2).
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An estimated 3248 tons per year or 2% of the residential waste would be diverted
through drop-off and buy back programs.

Higher participation rates and per household volumes in existing programs shoutd be
encouraged. The goal is to increase the amount of material from singie family
curbside recycling programs from the existing 40 pounds to 60 pounds per household
per month by 1995, Recommendations 4.5 through 4.7 would provide an estimated
10,124 tons per year or 5% additiona! residential waste diversion through recycling.

Recommendation 4.5: Increase educational efforts clarifying which
materials can be recycled and encouraging participation.

Recommendation 4.6: Municipalities should implement volume-based
billing systems for refuse collection. This provides a direct financial
incentive to recycle and has been demonstrated to result in significantly
higher recycling participation rates (see also Chapter 3, Recommendation
3.9).

Recommendation 4.7: Expand existing recycling programs by accepting
additional materials such as plastics and other types of paper besides
newspaper. In addition, the collection of used clothing and other
household items by charitable organizations can be coordinated with
curbside pick-ups to significantly increase the reuse of these materials.

Commaercial and Institutional Materiat Collection

During 1989, scattered efforts to recycle old corrugated containers, several office
paper recycling programs and a few other efforts diverted an estimated 8,612 tons
or 5% of the commercial and institutional waste stream through recycling. The
recycling goal for commercial and institutional wastes is 33% by 1996.

Recommendation 4.8: Support the establishment of pilot programs in a
wide range of businesses and institutions. The results of these mode!
programs could then serve as the basis of an extensive educational effort
to encourage the establishment of more programs.

Recommendation 4.9: Investigate the feasibility of providing waste
stream audits to commercial establishments and institutions to identify
materials which could be recycled. These audits should be coordinated
with the waste reduction audits (see Chapter 3, Recommendation 3.6).

Recommendation 4.10: If extensive educational efforts are hot

successful in spurring the establishment of commercial programs, work
with municipalities to investigate making recycling efforts a condition for
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receiving business, liquor or scavenger licenses. The County should also
consider a licensing program for all haulers and make the provision of
recyciing services a license requirement.

Recommendation 4.11: Particular emphasis should be placed on
establishing programs in public institutions such as schools, government
offices, hospitals, and parks. The high leve! of public usage of these
facilities provides an excellent opportunity to reinforce recycling behavior
in residences and businesses and to demonstrate the level of government
commitment to recycling efforts.

Construction and Demolition Debris Management

The needs assessment estimates that, in 1989, 62,020 tons of construction and
demolition debris was disposed of in landfills. Recycling efforts are planned to
gradually be phased in beginning in 1993 and reach 75% waste diversion by 1998.

Recommendation 4.12: Conduct a survey t0 more accurately estimate
the amount of construction and demolition waste generated annually.

Recommendation 4.13: Closely monitor developments in the area of
construction and demolition debris recycling. At least one pilot program
should be established to gain direct experience in this area. The pilot
studies should consider source separation vs. post collection separation
options. Processing capability could be developed by private firms or
provided at disposal facilities by the facility owner.:

Recommendation 4.14: Disseminate information from the construction
and demolition wastes pilot studies and proceed rapidly with full scale
implementation in order to achieve the aggressive goal of 75% recycling
by 1998.

Recommendation 4.15: Once separation and processing techniques and
potential end-uses are better understood, consider a ban on the disposal
of any construction/demolition debris that has not first been processed
and any reusable material removed.

Industrial Material Management

Statutory definitions and lllinois EPA policy currently exclude manufacturing and
process waste from their definition of "municipal waste™ and therefore recycling of
this material cannot be counted toward meeting state recycling goals. Since these
wastes account for an estimated 18% of the waste generated in the County and
22.5% of the material delivered to landfills, the Kane County Solid Waste Plan states
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that it should be addressed as a part of a comprehensive recyciing program.

A goal to recycie 33% of the manufacturing and process waste by 1997 was selected
to remain proportionate to the levels selected for the residential and commercial
sectors. The overall recycling goal for Kane County is 47.3%. If the manufacturing
and process waste is excluded both from the total tonnage and from the recycling
tonnage, the overall recycling goat for "municipal wastes"” rises to 50%.

An estimated 23,070 tons of material, primarily scrap metal, were recycled in the
industrial sector in 1989. The waste stream is believed to contain significant
quantities of at least two recyclable materials: old corrugated containers and wooden
pallets and packing crates. '

Recommendation 4.16: Survey a representative sample of County
industries to more accurately determine waste stream composition and
recyciing potential.

Recommendation 4.17: Include in educational efforts making
manufacturers aware of the availability of two existing services offered
by state agencies:

1. The Industrial Materials Exchange Service {IMES), operated by the IEPA,
which provides a monthly list of industrial process materials which are
available from or wanted by companies throughout the midwest.

2. The Hazardous Waste Research and Information Center (HWRIC), a
division of the lllinois Department of Energy and Natural Resources,
which offers waste audits and grants for waste reduction efforts to state
businesses.

Recommendation 4.18: Establish model recycling programs, sponsor
waste audits and develop & recognition program with awards for
successful industrial recycling programs.

4.2.2 Recommended Material Processing

The material recycling programs recommended in Section 4.2.1 would collect an
estimated 119,788 tons per year or approximately 328 tons per calendar day of
residential, commercial and industrial wastes. In addition, another 46,515 tons per
year or approximately 127 tons per calendar day of construction and demolition debris
would be collected for recycling. A further 65,645 tons per year or approximately
180 tons per day of landscape waste will be recycled through on-site management
or composting.

In 1989, when the solid waste needs assessment was conducted, the County was
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recycling an estimated 107 tons per calendar day of residential, commercial and
industrial wastes. By 1990, the amount had increased to 133 tons per calendar day
largely due to the introduction of more residential recycling programs.

In order to achieve the targeted 37% recycling rate by the year 1995, {which is the
sum of 46,556 tons per year residential, 38,460 commercial, 36,563 industrial,
72,362 landscape wastes, and 6,837 construction and demolition in 1989 tonnages
(see Tables 4.1 and 4.2), new processing capacity will be needed for an additional
200 tons per day of residential, commercial and industrial recyclables. Additional
landscape waste processing and construction/demolition processing capacity will also
be required.

Several local waste haulers, including Fox Valley and Elgin-Wayne Disposal,
Speedway, and Monarch Disposal have already begun development of processing
facilities to handle the materials they collect.

Recommendation 4.19: Given the existing level of private sector
involvement and the level of uncertainty of the economies of processing
facilities, the County should not consider the development of centralized
processing plants but should encourage private sector efforts in this
area.

4.2.3 Landscape Waste Management Programs

During 1990, the first year that landscape wastes were banned from landfills, an
estimated 1500 Ibs per household per year were generated in Kane County. This
totals 65,645 tons or about 13.4% of the overall County Waste Stream.

Of this total, 28% was coliected in 1990-1991 by municipal landscape waste
collection programs, 6% was collected by landscaping firms, 6% was exempt
material® which was landfilled. The remaining 60% was managed on-site. Of the
total 21,916 tons collected, about 16,800 tons were taken to several compost sites.
Most of the 5,200 tons of leaves were applied 1o farmland within the County. The
solid waste plan’s goal is to divert 90% of the landscape wastes by 1991 and 100%
by 1983.

Under the current IEPA interpretation of the Solid Waste Planning and Recycling Act,
landscape waste which is managed on-site by muliching or other techniques, rather
than collected for composting at a central site, is not considered to be recycling.

® Exempted material includes any landscape wastes, which due to their size,

hardness or configuration pose a processing hardship for all reasonably close
composting facilities.
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However, this waste reduction technique is an important approach to diverting this
material from landfills. In this plan, for the purpose of simplicity, on-site management
is included in the overall recycling goal. The County will resolve this inconsistency in
accounting during the plan implementation period.

Recommendation 4.20: Continue public education efforts on the
benefits of backyard composting, the non-collection of grass clippings
and other mulching techniques.

Recommendation 4.21: Strongly encourage all municipalities to adopt
volume-based billing systems, which provide generators with a direct
financial incentive for on-site management of landscape wastes.

Recommendation 4.22: Pursue the development of landscape waste
composting facilities with adequate capacity for Kane County's
landscape wastes through the public ownership/private operation
approach. Proposals for privately - owned facilities would require a
special use zoning permit and will be governed through the County’s
zoning process. Facility development should be scheduled so that
operation begins in the fall season, 1o insure proper mixing of materials
and to maximize the efficiency of the composting process.

Recommendation 4.23: Include promotion of Christmas tree recycling
and chipping in its overall educational efforts.

4.2.4 Market Development Strategies

The existence of end-use markets is essential to the success of any recycling
program. Concern exists as to whether there is sufficient market demand for the
increased supply of materials which is being collected across the country. Market
capacity has generally been sufficient to meet the supply of material produced by
recent recycling programs although prices have dropped. Most new recycling
programs, such as curbside collection, have a net cost which is assessed to program
users.

The existing markets are widely believed to be able to handle any future increases in
aluminum, ferrous metal, glass, corrugated containers, high-density polyethylene {milk
jugs and laundry detergent bottles) and polyethylene terephthalate (soda bottles). The
market situation for old newspapers and high-grade office paper is improving with the
construction of additional paper mills. Market capacity is just beginning to be
developed for other types of plastics such as polystyrene, polypropylene and polyvinyl
chloride.

The County’s market development efforts should focus on encouraging increased
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demand for recycled content products. Several specific recommendations follow:

Recommendation 4.24 Adopt procurement policies which require the
purchase of recycled content products wherever practical, including
preferential pricing strategies for recycled content goods.

Recommendation 4.25 Educationa!l efforts directed toward both other
government bodies and the private sector, including local manufacturers,
should encourage recycled product procurement by making available
source listings of available recycled products.

Recommendation 4.26 Develop a recognition program for organizations
which demonstrate leadership in recycled product procurement.

Recommendation 4.27 Strongly support the enactment of appropriate
recycled product procurement legislation on the state and federal levels.

4.2.5 Education and Information Programs Summary A

Successful implementation of the programs proposed in this plan will depend upon a
strong County commitment to support these proposals. The recommended
educational programs are summarized below:

1.

General Education Campaign, The County should develop and conduct

a county-wide awareness campaign which focuses on solid waste
problems and the benefits of recycling. This effort can take the form of
a printed brochure, media coverage of the issue, and staff presentations
to civic organizations and other groups. The County should aiso work
to have solid waste and recycling concepts incorporated into the
curriculum of every public and private school, using material available
from the state and other sources.

Specific Educational Ffforts, The County should provide specific
information and encouragement to target groups such as municipalities,
waste haulers, business and industrial groups, etc. Information ranging
from how to establish a volume-based billing system or an office paper
recycling program to how and where to purchase recycled products
should be provided through fact sheets, specialized seminars and other
activities.

Technical Assistance, County staff should provide technical assistance
to selected waste generators to develop new and innovative recycling
programs. This activity could include providing waste audits to
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representative generators to encourage the establishment of recycling
programs. The results of these programs could then be used to develop
tact sheets and seminars. County staff will also have to work directly
with industry to develop construction/demolition debris and large woody
waste programs. Staff should also work with municipal recycling
coordinators to provide educational assistance and to develop more
sophisticated data collection and monitoring methods for curbside, multi-
family, and other local programs.

4.3 COMPLIANCE STRATEGIES

This plan considers both voluntary inducements and mandatory requirements as
means 1o achieve compliance with the established recycling goals. As an initial step,
the plan relies strongly on voluntary inducements including aggressive educational
programs and volume-based billing systems, which provide direct financial incentives
for increased recycling.

One mandatory approach recommended earlier is requiring waste haulers in
unincorporated areas to provide curbside recycling service to ali residential customers.
Other approaches may be applied if the level of recycling does not approach stated
goals. In incorporated areas, the County should work with municipalities 10 make
comprehensive recycling services a condition of receiving scavenger, business, or
liguor licenses. The County will also consider licensing all waste haulers and making
recycling a license requirement. In addition, the County will consider instituting a
differential fee structure at the County-owned Settler’s Hill landf{ill. In this case, loads
which originate from areas without exhaustive recycling programs, or loads containing
an excessive amount of recyclable material would be charged a significantly higher
tipping fee.

4.4 IMPLEMENTATION STRATEGIES

4.4.1 Time Schedule for Implementation

Table 4.2 presented the recycling goals by waste sector from 1989 to the year2000.
In order to reach these goals, recycling efforts are divided into four phases. After the
year 2000, there should be continuing efforts to improve programs and increase
recycling. The recommendations are summarized below. A more complete
description appears in the text above.

18380-1891

4.1 New Residential Curbside Recycling Programs, Municipalities

4.2 New or Expanded Curbside Recycling Programs, Unincorporated Areas

4.4 Continue existing drop-off and buy back recycling programs,

4.5 Increase educational efforts toward residences clarifying what can be recycled
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and encouraging participation.

4.6 &

4.21 Assist municipalities in implementing volume based billing for refuse services.

4.20 Continue public education efforts on the benefits of backyard composting, the
non-collection of grass clippings and other mulching techniques.

1992-1934

4.3 Support pilot recycling programs at multi-family residences, collect data and
analyze.

4.7 Expand materials collected in residential recy¢ling programs.

4.8 Suppaort pilot recycling programs in a wide range of businesses and
organizations. Evaluate and disseminate how-to information,

4.9 investigate feasibility of providing waste audits to commercial establishments
and institutions.

4.11 Establish model recycling programs in public institutions such as schools,
government offices, hospitals, and parks.

4.12 Conduct a survey 10 more accurately estimate the amount of construction and
demolition waste generated in Kane County.

4.13 Encourage private sector development of a pilot construction and demolition
waste recycling effort.

4.16 Survey industry to determine waste generation rates and recycling potential.

4.17 Inform manufacturers about services offered by the two midwest waste
exchanges.

4.18 Develop an industrial waste recognition program with awards for successful industrial
recycling programs.

4.19 Encourage private sector development of centralized processing plants for
recyclable materials.

4,22 Pursue the developmant of publicly-owned and privately-operated centralized
composting facilities. Proposals for privately-owned facilities will be governed
through the existing County zoning process.

4.23 Promote Christmas tree collection & chipping through educational efforts.

4.24 Evalvate and modify County government procurement practices to promote
recycled product procurement.

4.25 Encourage recycled product procurement in other government organizations and the
private sector.

4.26 Develop a recognition program for businesses and institutions which
demonstrate leadership in recycled product procurement.

4.27 Strongly support the enactment of recycied product procurement legislation on
the state and federa!l levels.

1995.1986

4.3 Disseminate information about successful multi-family recycling programs to
municipalities and building owners. Encourage start-up of multi-family recycling
programs.

4.14 Proceed rapidly with full-scale implementation of the construction and
demolition recycling program.

1997-2000
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4.10 If extensive educational eHorts are not successful in spurring the establishment
of commercial programs, the County should encourage municipalities to make
recycling a condition of scavenger, liquor, and business licenses. The County
should also consider licensing all haulers and making recycling a condition of
the hauling license.

4.15 Consider a ban on the disposal of any construction/demolition debris that has
not first been processed and any reusable material removed.

2001-2010

A full review of the recycling efforts should be made during the second 5 year plan
update including measurements of program success. As a part of that plan update, the
need for additional recycling initiative should be addressed.

4.4.2 County Recycling Program

Recycling is one of the primary strategies of the first five years of the plan. Recycling
and waste reduction efforts need to be coordinated. The extensive efforts detailed
in the recommendations above will require one additiona!l staff in the Solid Waste
Division of the Kane County Development Department devoted to implementing
programs and public education.

First year expenses include two full-time professional staff and one half-time clerical
staff. The Recycling Coordinator, who has already been appointed, will be responsible
for data collection, technical assistance and overall implementation of the plan. The
second professional would serve as an education coordinator. The clerical staff who
is already appointed would work half-time on recycling and half-time on waste
reduction.
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CHAPTER 5 MATERIALS REQUIRING SPECIAL HANDLING

5.1 INTRODUCTION

As part of its expanded waste diversion effort, the County should implement programs
that divert and reduce the use of hazardous household products, special wastes and
difficult to handle materials such as tires, appliances, and automobile batteries.
Programs that target these materials increase the recycling rate and help reduce
negative environmental impacts associated with improper disposal. Recommended
programs to achieve these goals are summarized below. A more comprehensive
description is presented in "Household Hazardous Waste" in Appendix D and "Special
Wastes” in Appendix E.

5.2 RECOMMENDED PROGRAMS

5.2.1 hold Hazar W

An estimated 127-272 cubic yards of household hazardous wastes are generated in
Kane County each year and an estimated 231-494 cubic yards are disposed of in Kane
County landfills each year. Household hazardous wastes are waste products which
exhibit hazardous characteristics, are disposed of by consumers and were originally
intended for household use. Examples of household hazardous wastes include
pesticides, drain cleaners, paint thinners, solvents, oil-based paints, aged or dirty
fuels, used motor oils, battery acid, many aerosol products, and other materials which
are flammable, reactive, corrosive, or toxic. The federal Resource Conservation and
Recovery Act (RCRA) regulates hazardous waste, but specifically exempts household
hazardous waste from regulation.

Recommendation 5.1: Pursue IEPA funding for local pilot collection
programs for household hazardous wastes.

Recommendation 5.2: Develop County-funded permanent household
hazardous waste collection centers in sufficient locations throughout the
County to maximize convenience and participation by the public.

Recommendation 5.3: Monitor state and federal legislative initiatives to
reduce the generation of household hazardous waste, and strongly
support the adoption of appropriate measures.

Recommendation 5.4: Encourage local residents to reduce their usage
of these materials and substitute non-hazardous products wherever
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possible. Widespread educationai efforts should be conducted in
conjunction with recycling or other solid waste related
education.

Recommendation 5.5: Include promotion of used oil collection in the
overali educational efforts.

5.2.2 Special Wastes

Non-hazardous special waste includes industrial process waste and waste resulting
from poliution control processes. Although the Environmental Protection Act
. definition of special waste inciudes hazardous waste, this plan addresses only non-
hazardous special wastes. Examples of special wastes received at Kane County
landfills include sewage treatment sludge, contaminated soil from leaking underground
storage tanks, foundry casting sand, scrap soap, waste polymers and baghouse dust.

An estimated 18,340 tons of special wastes were generated in Kane County in 1991.
This represents about 3.5% of the total waste stream. Approximately 70% of Kane
County’s special wastes are disposed of at Settier’s Hill Landfill and the remaining
30% are disposed of at Woodland Landfill.

The transportation and disposal of special waste is regulated by the lllinois Pollution
Control Board and the lllinois Environmental Protection Agency {IEPA). Generators of
special waste must first have the material tested to insure that it is not a hazardous
waste. Then they apply to the [EPA for a permit to dispose of the waste in a landfill
which is permitted by the IEPA to accept such waste. Finally, a licensed special
hauler is used to transport the waste. The entire handling process is tracked by a
manifest system.

Both Settler’s Hill and Woodland landfills in Kane County are permitted by the IEPA
to accept special wastes. Kane County approved permit applications for special
wastes for 102,704 cubic yards from Kane and surrounding counties in the first nine
months of 1991. Extrapolated to a 12 month period, this represents about 6% of the
total amount of waste received at the landfill. Approximately 80% of that special
wastes received in 1991 was soil contaminated by leaking underground storage tanks
{primarily gasoline, diesel fuel or heating oil).

Recommendation 5.6: Research alternative approaches to the landfilling
of contaminated soil, select the most viable alternative and develop it to
the extent allowed by contractual constraints with the landfills. The
goals should be to maximize diversion from the landfills and to ensure it
is handled in the most environmentally appropriate manner.
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5.2.3 Tires

Used tires that are improperly stored in large piles provide breeding grounds for
mosquitoes. In 1989, the lliinois Pollution Control Board adopted rules reguiring all
piles of 50 tires or more to be either kept dry, covered, shredded, or sprayed with
approved pesticides.

lllinois P.A. 86-452 established a Used Tire Management Program. Responsibility for
implementation is divided between the IEPA and the lllinois Department of Energy and
Natural Resources (DENR}. The IEPA is responsible for preventive, corrective and
removal actions, inspection and enforcement activities, and administration of financial
assistance 10 clean up accumulations of tires. The DENR provides grants and loans
to iocal governments to encourage collection, recycling, and incineration of used tires.

Key provisions and deadlines of the Act are:

L 1/1/90 persons with storage piles of 50 or more used or waste
tires must notify IEPA;
® 7/1/91 lllinois Pollution Control Board must adopt standards for

storage, disposal, processing, and transportation of used
and waste tires;

. 1/1/92 owners of tire storage piles must register with IEPA and tire
disposal sites must have tire removal agreement;
® 7/1/94 no landfilling of whole tires; shredded or slit tires may be

disposed if landfill meets certain conditions.

Recommendation 5.7: Continue to monitor developrﬁents in the disposal
of tires within the County and respond if private sector efforts do not
sufficiently manage this material.

Recommendation 5.8: The County should pursue State funding support for
rubberized asphalt demonstration projects at County facilities and on County
highways to stimulate the market for rubber-based products made from tires.

5.2.4 Appliances

Appliances, or white goods, are difficult to collect and dispose of due to their bulk and
weight. In several communities, special fees are required for collection. Traditionally,
appliances were soid to scrap dealers for salvage of metal. Used appliances can
contains polychlorinated biphenyls (PCBs), mercury, and freon within the components
of the appliances.

Recent revisions to Section 22.28 of the Environmental Protection Act requires
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removal of toxic white good components before landfilling by 1994.

Recommendation 5.9: Work with the private sector to develop markets
for appliances once the landfill ban goes into effect in 1994,

5.2.5 Automobile Batteries

Automobile batteries contain lead which can escape from old battery casings and
cause soil and water contamination. lllinois P.A. 86-2429 requires that retailers
accept used batteries in exchange for new ones purchased. Used batteries are not
accepted at the landfill in Kane County, but are accepted by retailers.

5.3 IMPLEMENTATION STRATEGIES

5.3.1 Time Schedule for Implementation

Recommended actions that target these materials are divided into two phases and are
summarized below. A more complete description appears in the text above.

1990-1991

5.2 Active!y' monitor household hazardous waste collection efforts elsewhere for
high particip_ation rates and acceptable economics.

1992-1996

1 Pursue |IEPA funding for household hazardous wastes pilot collection programs.

3 Monitor and support state and federal legislative initiatives to reduce the

generation of household hazardous wastes.

4 Encourage residents to reduce usage of household hazardous materials and to

use substitute products.

5.5 Promote used oil collection as part of educational efforts.

5.6 Research and implement alternative approaches to the landfilling of

contaminated soils.

5.7 Monitor tire disposal practices in the County and respond if private sector
efforts do not sufficiently manage this material.

.8 Pursue State funding support for rubberized asphalt demonstration program.

9 Work with the private sector to develop markets for appliances once the landfill

ban goes into effect.

As the federal and lllinois governments ban additional items, alternative waste
reduction and waste handling methods will need 10 be developed and incorporated
into the public education efforts.
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5.3.2 Responsible Office

No additional staff are required to implement these programs. Efforts should be
" coordinated with the Waste Reduction and Recycling programs managed by the Solid
Waste Division of the Development Department.
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CHAPTER 6 ALTERNATIVE TECHNOLOGIES

6.1 INTRODUCTION

Several studies of non-landfill alternative technologies were performed as a part of the
planning process. An assessment of incineration technologies, both for volume
reduction and energy recovery purposes, was conducted (Volume 2, Appendix F}.
The "Investigation of Emerging and Innovative Solid Waste Technologies”™ (Volume 2,
Appendix 1) examined a number of technologies in various stages of development.’
As & result of this investigation, further studies were conducted on municipal solid
waste composting {Voiume 2, Appendix J).

6.2 PLAN RECOMMENDATIONS

The plan recognizes that it may become feasible for the County to use alternative
technologies such as municipal solid waste composting and waste-to-energy
combustion. It recommends that the County closely monitor the development of
these and other emerging technologies over the next five years.

Recommendation 6.1: Continue monitoring technological developments
in alternative technologies such as municipal solid waste composting and
waste-to-energy combustion.

Recommendation 6.2: Any future facility should be controlled by the
County, located within the County and accept only that solid waste
which is generated within the County, or from a jurisdiction which
accepts an equal or greater quantity of Kane County waste for
processing or disposal.

The studies performed on these two technologies and the resulting recommendations,
should one of them be selected, are summarized below.

6.2.1 Municipal Solid Waste Composting

The "Feasibility Study for Municipal Solid Waste Composting™ found in Appendix J

? The technologies include municipal solid waste composting, fluidized bed
combustion/refused derived fuel, mixed waste processing, anaerobic digestion,
pyrolysis, ORFA technology, thermal oxidation, and other research and development
technologies.
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indicates that approximately 213,500 tons per year from the residential/commercial
sector would be available for municipal solid waste composting processing. This
amount represents 35% of the total solid waste stream.

The feasibility study found that a municipal solid waste composting program would
be most effective if implemented in conjunction with an aggressive source separation
program (curbside recycling) as well as home composting and waste reduction
programs. It recommended that landscape wastes continue to be collected and
processed separately to allow for the continued production of a high quality soil
conditioner that meets the needs of the market.

With current technologies the study found that, of the total annual waste input to the
facility of 213,500 tons, approximately 29,882 tons (14%) of materials could be
recovered (recycled) and about 65,687 tons of compost could be produced each year.
The total amount of non-compostable residue would be about 86,652 tons (41%)
each year. Under a second alternative, if the residue is segregated and further
processed to recover combustible materials, the residue requiring disposal could be
reduced to approximately 52,605 tons (25%) per year.

From a total systems perspective, taking into account the proposed 47% recycling
level, an MSW composting facility would divert 16% of the total waste stream from
landfills.

The feasibility study also indicated that about 40,000 of the 65,700 tons of compost
produced annually could be marketed initially. Suggested uses for the remaining
compost are land reclamation and other low value uses. New unspecified markets
would have to be developed to utilize the entire amount of compost produced by the
facility.

The estimated costs for one facility on a 43 acre site to handle all of the wastes are
about $63 million in capital costs, excluding site acquisition costs. Estimated
operations and maintenance costs are almost $10 million per year plus annual capital
costs of $6 million over 20 years for a total in 1921 dollars of approximately $16
million per year. Tipping fees for the facility were estimated at $82.82 per ton.
Although this tipping fee would be 176% more than the current landfill tipping fee of
$30.00 per ton, it should be noted that residential refuse bills would only increase an
estimated 62%, since tipping fees account for only about 35% of total residential
refuse collection and disposal costs.

The feasibility study indicates that the time required for implementing a mixed waste

composting project in Kane County, from project development and site acquisition to
commercial operation, would be 43 to 58 months.
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6.2.2 Waste-to-energy/ingcineration

The "Technology Assessment: Incineration” report found in Appendix F focused on
the mass-burn method of incineration for volume reduction with and without energy
recovery. The report stresses the importance of proper sizing of the facility, large
enough to handle the waste but not so large as to discourage recycling or produce
incomplete combustion.

The report examines siting and permitting requirements, potential environmental
impacts and presents an economic analysis. Environmental issues addressed inctude
air emissions, residue and ash disposal, wastewater discharge and odor and vectors.

Costs for a waste-te-energy facility are estimated to be $94.6 million for an 830 TPD
facility. Annua! operations and maintenance costs were estimated to be
approximately $9 million per year. The tipping fee for an 830 TPD plant was
estimated to be $90 per ton. Because the economic viability of these facilities is, in
large part, dependent on revenue from the sale of energy, incineration without energy
recovery was eliminated from further consideration. Although this tipping fee would
be 200% more than the current landfill tipping fee of $30.00 per ton, residential
refuse bills would only increase an estimated 70%, since tipping fees account for only
about 35% of total residential refuse collection and disposal costs.

The time required for implementing a waste-to energy facility for Kane County, should
this option be selected, from project development to commercial operation is
estimated to be 60 to 73 months.

6.2.3 Other Alternatives

The "Investigation of Emerging and Innovative Solid Waste Technologies”, found in
Appendix |, addresses three types of solid waste technologies: emerging (with limited
commercial application}, innovative {tested on a pilot or small demonstration scale),
and research and development. Emerging technologies considered include municipal
solid waste composting, fluidized bed combustion/refused derived fuel and mixed
waste processing. Innovative technologies described include anaerobic digestion,
pyrolysis, and ORFA technology. Research and development technologies described
include thermal oxidation, vermiculture, ethano! production and plasma technology.

Except for MSW composting and waste-to-energy incineration, the remaining
technologies studied can be described as ranging from speculative to totally
impractical. However, given the amount of research focused on this area, the County
should continue to monitor the development of non-traditional technologies
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6.3 ASSESSMENT PROCESS

6.3.1 Technology Assessment

Using the most current and factual information available, each alternative technology
should be assessed using the checklist below. The current system should also be
assessed by this checklist for comparison purposes.

1.

10.

11.

Facility Reguirements. Are facilities required as part of the technology?
How many facilities are needed and of what size?

Siting. What are the facility siting requirements? Do sites exist within
the area?

Economics. What are the capital, operating, and maintenance costs
associated with the technology? What are the probable revenues and
life cycle costs?

Technical Feasibility. Is the technology proven on the size proposed for
Kane County and can it provide reliable long-term management of the

targeted waste stream?

Application. Is the technology applicable for the type and quantity of
waste generated in Kane County?

Implementation. Can the technology be implemented technically, and
socially, and can it be implemented in time to serve the intended
purpose?

Environmenta! Impacts. What are the environmental impacts on the air,
water, and land of the technology?

Permitting. What is the relative ease or difficulty in obtaining permits for
the technology in lllinois?

Safety Issues. What are the worker and general public safety concerns
associated with the facility and can they be adequately addressed?

Health Risk Assessment. What are the health risks associated with the
technology? Is a health risk assessment needed prior to making a
teasibility determination?

Financing. How is the technology going to be paid for and can it obtain
financing?
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6.3.2 Evalyation

At the five year planning update, responses to the above questions for each
technology should be evaluated by the County. The potential of alternative
technologies, particularly MSW composting and waste-to-energy combustion, should
be fully and carefully considered. Should waste-to-energy be selected, a feasibility
study specific to Kane County, including market analysis for energy, shouid be
performed.

Recommendation 6.3 Evaluate alternative technologies according to the
checklist above as part of the first plan update process.

6.4 IMPLEMENTATION

6.4.1 Time Schedule for Implementation

Since the County’s current contractual arrangement with the tandfill operator includes
a guarantee of waste clause, constructing an alternative waste technology in the near
term would neither save landfill space nor save costs. Thus the decisions about
alternative technologies are scheduled during the next plan update in order to allow
time for siting and construction of a new facility after the current landfills have
reached capacity, i.e., in approximately ten to fifteen years. Recommendations
regarding alternative technologies should be further developed as part of the plan
update process as indicated by the timetable below:

1992-1996

6.1 Continue monitoring the technological developments of alternative technologies
such as municipal solid waste composting and waste-10-energy combustion.

6.2 Future facilities should accept only in-county waste or waste from a jurisdiction
which accepts an equal or greater quantity of Kane County waste.

6.3 Assess and evaluate alternative technologies according to the checklist as part
of the first plan update process.

39



CHAPTER 7 LANDFILLING

7.1 INTRODUCTION

Landfilling is currently the predominant form of waste disposal in Kane County.
Appendix A "Solid Waste Needs Assessment” in Volume 2 describes in detail Kane
County’s two landfills, the amount and source of landfilled solid waste and the
regional landfill situation. These findings are summarized in the current chapter.

A report on the technology and regulations governing the siting, design and operation
of a sanitary landfill for municipal solid waste appears in Volume 2, Appendix G
"Technology Assessment: Landfills™. The report addresses permitting requirements,
landfill design and operations, environmental considerations and economic impacts.

7.2 PLAN RECOMMENDATIONS

7.2.1 Current Capacity

About 89% (438,215 tons) of the solid waste generated in Kane County in 1989 was
disposed of in landfills. Almost 92% of that was disposed of at either Settler’s Hill
Landfill near Geneva or Woodland Landfill near South Eigin. The balance was
exported to Greene Valley and Mallard Lake Landfills in DuPage County and DeKalb
County.

Settler’s Hill Landfill is owned by the County and operated by Waste Management of
lllinois, Inc. An estimated 12.5 years of capacity remains. However, the County has
purchased approximately 11 acres adjacent to the landfill which would allow for a
capacity expansion adding an estimated 5 years to the remaining life.

Woodland Landfill, owned and operated by Waste Management of lllinois, Inc., has
an estimated 10 years of remaining capacity. Waste amounts received at both
facilities over the past three years are shown in Tabie 7.1.

In addition to waste generated in Kane County, both landfills accept waste from at
least five other counties. Gate surveys conducted during the summers of 1989 and
1990 determined that approximately half of the waste accepted at these two landfills
(between 41% and 57%) was from Kane County as shown in Table 7.2.
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Table 7.1
SOLID WASTE RECEIVED AT KANE COUNTY LANDFILLS 1989-1991'

(cubic yards)

==q

Year Settler’'s Hill Woodland Total
1989 2,357,721 823,555 3,181,276
1990 1,900,151 820,442 2,720,593
1991 1,773,996 1,115,841 2,889,837

1 inois Environmental Protection Agency, Available Disposal Capacity for Solid Waste

in lllinois. Fifth Annual Report. October, 1991,

Table 7.2 II

SOURCES OF WASTE ACCEPTED AT KANE COUNTY LANDFILLS 1989-1990
Settler’'s Hill Woodland

County 1989 1990 1989 1990

" Kane 55.5% 57.3% 54.6% 41.4%

| bupage 37.4% 35.3% 11.6% 7.1%
Cook 4.1% 4.5% 25.3% 44.0% |
McHenry 2.0% 0.9% 7.3% 4.2% |

" Other 1.0% 1.9%  1.2% 3.3%

Although some waste is exported out of county (36,325 tons or 8.3% of the waste
generated), Kane County is a net importer of solid wastes.® Of the counties adjacent
to Kane County, Cook and McHenry Counties export significant amounts of their
waste to facilities outside of their boundaries. DuPage, Kane, and Wil Counties
import a substantial amount of waste from other counties. In 1989, the six county
region had 5.9 years of remaining landfill capacity, assuming no changes in disposal
practices.

® lllinois Environmental Protection Agency. Available Dis
Waste in illinois, Fifth Annual Report. October, 19291, p. 32.

for Soli
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7.2.2 Need for Future Facili{ies

Analyses conducted as part of the planning process found that additional future
fandfill capacity will be required regardiess of other approaches which may be utilized.
With the proposed 47% recycling level and a waste-to-energy incinerator,
approximately 321 TPD of landfill capacity would be required. With full recycling and
an MSW compost facility, 544 TPD of landfill capacity would be needed. With full
recycling only, an estimated 885 TPD of future landfill capacity would be required.

Land requirements for landfills are dependent on site-specific factors, such as hydro-
geology and topography, the amount of buffer space required, and the design life of
the facility. Available information varies on the amount of solid waste which can be
accommodated by one acre of land, with values ranging from 24,333 - 45,169 tons
per acre and an average amount of 33,387 tons per acre (see Appendix G). Using
these figures, the land requirements for the three landfill sizes discussed above can
be estimated as follows. All estimates assume the facility would begin receiving
waste in 2005 and would have a 20 year lifetime, and do not include buffer spaces.

Daily

Capacity Range vera
321 TPD 61-113 Acres 83 Acres
544 TPD 104-192 Acres 140 Acres
885 TPD 170-315 Acres 230 Acres

7.2.3 Eacility Recommendations

The plan recommends that waste reduction programs, a 47% recycling rate and
landfilling be the primary management techniques for municipal wastes in Kane
County. Other wastes such as household hazardous wastes, contaminated soil and
other special wastes should be diverted from the landfill and handled by either waste
reduction or non-landfill management techniques.

Recently the County purchased 11 acres contiguous to Settler’'s Hills Landfill for
expansion purposes for the near term. This expansion would increase the remaining
capacity of the current facility by an estimated 5 years.

Recommendation 7.1: Proceed immediately to obtain siting and
permitting approval for the expansion of Settler’s Hill Landfill into the
contiguous 11 acres recently purchased by the County.

The plan further recommends planning for future landfill sites and defines a careful site
selection process detailed in Chapter 9.
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Recommendation 7.2: Take all necessary steps to assure that future
landfill capacity is availabie for all solid waste generated in the County
which requires land disposal. A public siting advisory committee should
be appointed by July 1293 and a future landfill site should be selected
and acquired as expeditiously as possible.

However, the future landfill should not continue 10 be a net importer of solid wastes.

Recommendation 7.3: The future facility should be controlled by the
County, located within the County and accept only that solid waste
which is generated within the County.

7.3 IMPLEMENTATION

7.3.1 Time Scheduie for Implementation

Landfilling is a significant part of the solid waste management strategy, regardless of
the alternative technologies which may be selected in the future. The time schedule
includes expanding an existing landfill in the near term and assuring adequate landfill
capacity in the long term. A time schedule for implementing landfill recommendations
appears below.

1992-1986

7.1 Obtain siting and permitting capacity for the recently purchased 11 acres
contiguous to Settler's Hill Landfill.

7.2 Appoint a public advisory siting committee by July 1993, select and acquire
a future landfill site as expeditiously as possible.

7.3 Future landfill facilities should accept only in-county waste.
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CHAPTER 8 SYSTEM DESCRIPTION, EVALUATION, AND FINANCING

8.1 INTRODUCTION

The lllinois Solid Waste Planning and Recycling Act requires that a solid waste plan
include "an evaluation of the environmental, energy, life cycle cost, and economic
advantages and disadvantages of the proposed waste management facilities and
programs”™®. This chapter complies with that requirement. In addition, this chapter
provides general information concerning financing methods to pay for system
development and operation.

More complete descriptions of the system selected are found in Volume 2, Appendix
K "Definition of Potential Integrated Solid Waste Management Systems™ and Appendix
L "Evaluation of Defined Solid Waste Management Systems”.

B.2 Integrated System Options

Four distinct comprehensive systems for solid waste management were evaluated
during the planning process. Each ailternative system included the waste reduction
and recycling components described earlier in this plan. The systems varied
significantly in components relied on to manage the non-recycled portion of the waste
stream.

Alternative #1 included a waste-to-energy incinerator and landfill for non-combustible
material and ash. Alternative #2 included only a landfill to manage non-recycled
waste. Alternative #3 included a municipal solid waste composting facility and a
landfill for non-compostible material. Alternative #4 included waste-to-energy
incineration, solid waste composting, and a landfill. Mass balances and summaries
of each alternative system are presented in Tables 8.1, 8.2, 8.3, and 8.4

8.3 COMPREHENSIVE WASTE SYSTEM DESCRIPTION

The selected solid waste management system for Kane County municipal solid waste
management consists of waste reduction, recycling, further evaluation of alternative
technologies, and landfilling. More specifically, the system inciudes the following four
components:

® lllinois Revised Statutes, ch. 85, §5954.
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Table 8.1

ALTERNATIVE =]

WASTE DISTRIBUTION (2001

WASTE GENERATION

612,915 Tons
DIRECT
€5.506 Tons
COMBUSTION
257.718 Tons
NZ . N
RECYCLING RESIDUE LANDFILL
289,691 Tons 51,544 Tons 7| 1i7.050 Tons

ALTERNATIVE =]

Lond{ill
19%
Recycling
a47T%
Combustion
34%
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Table 8.2

ALTERNATIVE #2

WASTE DISTRIBUTION (2001)

WASTE GENERATION
612.915 Tons

N . e

. RECYCUNG LANDFILL
289,691 Tons 323.224 Tons

ALTERNATIVE =2

Recyclin
am" '—g’?{m
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Table 8.3

ALTERNATIVE =3

WASTE DISTRIBUTION (2001

WASTE GENERATION
€12.9!5 Tons

289,69] Tons | IHI.704 Tons
MSW COMPOSTING
211,520 Tons
COMPOST
\L( ] 64.725 Tons
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Table 8.4

ALTERNATIVE =4

WASTE DISTRIBUTION (2000)
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® Immediately begin implementation of an aggressive waste reduction

program.

L immediately begin implementation of an aggressive recycling program to
achieve a recycling goal of 47% of the total solid waste stream'® by
1998.

® Fully and carefully consider the potential of alternative technologies such

as MSW composting and waste-to-energy combustion, as well as any
accompanying transfer stations, during the 1997 plan update process.

L Immediately obtain siting and permitting approval for the expansion of
Settler’s Hill Landfill into the approximately 11 acres contiguous to the
existing facility. Take all necessary steps to assure that future landfill
capacity is available for all solid waste generated in the County which
requires land disposal. Any future facility should be controlled by the
County, located within the County, and accept only that solid waste
which is generated within the County.

Nevertheless, the County should continue to monitor regiona! developments in solid
waste management practices and explore the possibility of regional approaches to
what is clearly a regional problem.

8.4 SYSTEM EVALUATION

8.4.1 Contribution Toward Waste Reduction

The recommended system does not include a numeric waste reduction goal, but rather
makes a commitment t¢ aggressive waste reduction efforts during the first five years
of plan implementation. Three categories of programs are recommended: educational
efforts, economic incentives and reguiatory requirements.

A waste reduction program will act as an information clearing house, sponsor
educational programs, conduct waste audits and model programs in public and private
sector institutions, sponsor awards programs and a "waste reduction week”, and
monitor legislation which promotes waste reduction. This effort is concentrated in the
first five years of plan implementation with a full review of waste reduction efforts as
part of the plan update. Chapter 3 provides a more complete description of the waste
reduction program with 13 specific recommendations.

° The total solid waste stream includes industrial waste. Without industrial
waste, the municipal waste recycling goal is 50% by 1988.
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8.4.2 Environmental and Energy Evaluation

Environmental impacts and energy considerations for the components of the
recommended system are summarized below and addressed in greater detail in
Volume 2, Appendix L, "Evaluation of Defined Solid Waste Management Systems”.
More detailed environmental impact discussions are also included in each technology
assessment report (see Volume 2)}.

Factors to be considered in the environmenta! assessment include air, surface water
and ground water, land, odor, noise, vectors, traffic impacts, energy, worker health
and safety and public health and safety. The environmental impact of each
component can be minimized through appropriate siting, design, operating and
monitoring procedures. Federal and state requirements for siting and permitting also
act to minimize any potential adverse impacts. Environmental evaluations of the
recommended system are summarized in Table 8.5.

8.4.3 Economic Evaluation

This section summarizes cost information'' for each component and the total system
including capital costs, total annual cost and cost per ton {tipping fee). Total annual
cost includes debt service, operating and maintenance costs, and government
surcharges. The tipping fee is simply a statement of total annual costs divided by the
total tons of waste handled each year.

The plan recommends that system components be phased in between 1992 and
1998. The recycling and waste reduction programs are scheduled to begin in 1992
and be fully implemented by 1998. The existing landfills have 10-15 years of
capacity and thus will be used until 2002 or longer, depending upon the amount of
waste diversion achieved and the proposed expansion of the Settler’s Hill Landfill. In
the 1997 plan update, a further evaluation of alternative technologies, including
various combinations of MSW composting, incineration and landfilling, will be made.
The following identifies the costs for the four components of the system.

L Waste Reduction: There will be near term expenses for hiring staff,
funding public education and studies, and future expenses for incentive
programs for public and private sector institutions.

L Recycling: The plan calis for curbside recycling collections to increase
to 60 pounds per household per month through increased educational

"' All costs are presented in current dollars. Total annual costs and tipping fees
are presented only for the first year of operation. Increases in operational costs over
facility life times are assumed to be identical for each system component.
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Table 8.5

SUMMARY OF ENVIRONMENTAL AND ENERGY EVALUATION

Air Quality: Air emissions are associated with curbside vehicles collecting recyclables, and dust
and gaseous emissions from landfill operation. Air emissions are reduced by manufacturing
products from recycled feed-stock rather than virgin materials, however the County is home to
only one recycled product manufacturer. Methane gas accumulations can be managed by
fiaring or a gas collection and use system.

Surface Water: Surface water run-off and erosion from recycling facilities, landscape waste
compost sites and landfills can wash contaminants off the site. Such runoff is currently
regulated through local and state reguirements for the sites.

Ground Water: Accidental discharge of leachate from landfill sites can impact ground water
quality. The 1990 state landfill regulations set groundwater protection standards. Liners and a
leachate collection system aliow operators to contro! runoff. Groundwater monitoring verifies
the effectiveness of those controls.

Land: Relatively large tracts of land within the County are required for landfilling with limited
use of land after the landfill is closed.

Qdor: Odors can be generated through landfilling and landscape waste composting operations.
They can be managed at outdoor compost facilities by proper turning of piles and at landfills by |
daily cover and gas collection systems.

Noise: Noise from operations at the landfill and landscape waste compost sites can be
minimized by adequate buffer space and the use of earthen berms.

Vectors: The attraction of insects and rodents to waste facilities can be minimized through
proper facility operations such as applying daily cover at the landfill.

Traffic; Traffic patterns at the current landfill site are not expected to change as a result of this }
plan; future landscape waste composting and landfill sites may create changes in traffic
patterns.

Energy: Energy consumption is reduced when recovered rather than virgin materials are used in
the manufacturing process but increases from collection and transport of recyclables. The
Settler's Hill landfill gas collection system produced about 20 million kwh of electricity for sale
in 1990; the future landfill would also include such a system.

Worker Health and Safety: Potential exposure to injuries from handling waste (e.g. dust, od'ors,
machinery) or from the waste itself. Worker training, safety precautions and adequate
supervision can protect workers.

Public Health and Safety: Public safety issues may be of concern from vehicular traffic along
recycling and mixed waste transport routes and at the landfill sites, where emissions will be
monitored and controlled.

_ — —
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efforts and the collection of additional materiais. This is expected to
increase the cost of recycling 1o about $2.50 per month or about $83
per ton, Sufficient information is not yet available 10 assess the costs
of the proposed multi-family, commercial, office paper, and
construction/demolition materials recycling programs. In addition there
will be near term expenses for hiring recycling staff and funding
educational and demonstration programs.

Landfilling: All alternative technologies considered by the plan require
landfilling of some portion of the waste. Depending upon the
combination of alternative technologies selected (MSW composting,
incineration, both, or neither), landfill sizing required could vary from 321
tons per day (TPD) to 885 TPD. Capital costs for the two sizes of
landfills could vary from $4 million to $11 million; annual costs from $2
million to $9.7 million; and tipping fees will be approximately $30 per
ton.

Alternative Technologies: Cost estimates were aiso prepared for several
combinations of alternative technologies. All options included identical
waste reduction and recycling goals. Each required some landfilling of
materials that could not be recycled, composted or incinerated for energy
production. Capital costs for MSW composting were estimated at $62.7
million with operating costs of $17.5 million annually and tip fees at $83
per ton. Capital costs for a waste-to-energy incinerator were estimated
at $94.6 million with operating costs of $8 million annually and tipping
fees of $90 per ton.

Tipping fees for alternative technologies are significantly higher than for
landfilling. However, tipping fees represent only a portion of the total
cost of waste collection and disposal services. For residential service,
tipping fees make up approximately 35% of total residential bills, which
currently average about $10.00 per household per month. Therefore,
although the tipping fee for a composting facility is 176% higher than for
a landfill, total residential bills would only be 70% higher, or about
$16.20 per month. Likewise, although the estimated $90.00 tipping fee
for an incinerator is 200% higher than a landfill, residential bills would
only increase 70% to about $17.00 per month.

8.5 SYSTEM FINANCING

The plan recommends that the financing of any and all future facilities and programs
should be based on user fees and should include the use of revenue bonds, state and
tederal grants, private revenue sources, and other non-tax revenue sources. Revenues
from the property tax, sales tax or other general tax shouid not be used to construct,
operate or otherwise support these facilities and programs.
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Users of the solid waste system, such as households and businesses that generate
waste, shouid pay for the collection, recycling, processing, and disposal of that
waste. The plan recommends that fees be collected on a8 volume or tonnage basis
rather than a flat monthly or quarterly fee. This provides the users with a financial
incentive for waste reduction and recycling.

County surcharge funds and state grants could be used to finance overall planning
activities, implement waste reduction and recycling activities, and pay for general
administrative costs. Accrued solid waste enterprise funds could be used for land
acquisition and pre-development engineering costs. County issued revenue bonds or
private financing could be used for the construction of facilities, repaid by tipping fee
receipts.

The solid waste program should be operated as an enterprise fund. Any and all
revenues generated by the program should be retained for the purpose of operating
the solid waste system, furthering the goals of the solid waste plan or supporting
other solid waste or environmental programs within the County.
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CHAPTER 9 SITING AND PERMITTING

9.1 INTRODUCTION

The Solid Waste Planning and Recycling Act requires that a solid waste plan identify
potential sites within the County where each proposed waste processing, disposal and
recycling program will be iocated or provide an explanation of how the sites will be
chosen. Several studies prepared for Kane County discuss waste facility site
requirements. General site requirements are described for municipal solid waste
composting (Volume 2, Appendix J), waste-to-energy combustion/incineration
{(Volume 2, Appendix F), and landfills (Volume 2, Appendix G). Issues that relate to
the site selection process are discussed in Appendix M "Implementation Issues and
Strategies.” In general, the text in Chapter 8 refers to a landfill siting process.
However, the same process may be applied to any alternative facility which may be
identified in future planning efforts.

9.2 PLAN RECOMMENDATIONS

9.2.1 Eacility Site Requirements

Mixed waste sorting facilities, transfer stations, MSW compost facilities, incinerators,
landfills and other regional poltution control facilities must all comply with the local
siting law commonly known as SB 172'2. The law identifies nine siting criteria that
must be met in order for a facility to obtain local siting permission. Criteria include
demonstration of need for the facility, protection of public health, safety, and welfare,
compatibility with surrounding land uses, location outside of 100 year flood plain or
demonstration of adequate flood-proofing, minimization of danger to the surrounding
area from fire, spills, or other operational accidents, minimization of traffic impact, and
demonstration of consistency with adopted solid waste plan.

Certain facility types have additional site requirements. MSW compost facilities must
have a 200 foot setback between the boundaries of the site and any potable water
supply well and they must be designed so that no compost is placed within five feet
of the water table. Transfer stations must not be located less than 1000 feet from
the nearest property zoned for primarily residential uses or within 1000 feet of any
dwelling.

Landfills cannot be located within 1200 feet of a designated sole-source aquifer,
within 500 feet of an occupied dwelling, school, or hospital, within 10,000 feet of
turbojet runways, or within 5,000 feet of any runway used by piston type aircraft.

2 ll. Rev. Stat. ch 111%, 11039.2.
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Landfills must be located so as to protect historic/archaeological sites. They must not
be located in areas where they may jeopardize designated endangered species or the
critica! habitats of endangered species. They must comply with Section 404 of the
Clean Water Act and meet the requirements of the Wild and Scenic Rivers Act.

The plan recommends that any waste facility located within Kane County meet or
exceed all applicable local, state, and federal regulations as they relate to location.

9.2.2 Site Selection Process _

A successful waste facility site selection process includes substantive public
participation in all phases of the process. The process usually consists of four major
steps, with opportunity for public input during each step of the process.

Step 1: Initial Preparation

Identify facility needs and the proposed service area of each facility. At a minimum,
the plan recommends that a new landfill be located in the County. Additional facility
requirements may be identified as part of the alternative technology assessment
described in Chapter 6. As part of Step 1, inform and educate the public and elected
officials of the need for the waste facility and of the siting process.

Appoint a public siting advisory committee to advise the County during all phases of
the site selection process. Committee membership should represent all geographic
areas of the County and should include representation from governmental bodies, the
business community, citizen’s groups, and civic, environmental, and agricultural
organizations.

Recommendation 9.1: Initiate the Iandfill site selection process as soon
as practical following County Board adoption and lHinois EPA review of
the solid waste management plan. The County should expedite the
siting process in order to protect the interests of all people who wilil be
affected by the future site.

Recommendation 9.2: Appoint the public siting advisory committee no
later than July 1983 and charge that committee with completing its
tasks as expeditiously as possible.

Step 2: Screening for Unsuitable Sites

Develop exclusive and inclusive regional site selection criteria and identify areas of the
County which are unsuitable for waste facility development. At a minimum, use
federal and state regulations. The adoption of siting restrictions which are more
stringent than federal and state reguilations should be considered. An engineering
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consultant should be retained to map the siting criteria. During this step, the
consultant should also determine size requirements and other design parameters
relevant to site selection. The end result of Step 2 is a map of Kane County which
identifies regions of the County which are unsuitable for landfill deveiopment.

Recommendation 9.3: Retain an independent, qualified engineering
consuitant to assist the County and advisory committee in all necessary
phases of the process, including development of criteria and initial
screening of desirable and undesirable locations.

Step 3: Screening for Potential Sites

involve the public siting advisory committee in the development of site-specific siting
criteria, particularly those relating to land use, buffer requirements, and traffic impact.
Weight the criteria and apply them to non-excluded areas of the County. Identify one
or more candidate sites for detailed investigation.

Recommendation 8.4: Work with the public siting advisory committee
on the development of appropriate site-specific siting criteria and receive
the committee’s advise during ali phases of the site selection process.

Step 4: Selection of Potential Site

Conduct an in-depth technical analysis of potential sites to select the site which best
meets the siting criteria. The engineering consultant will analyze the potential disposal
capacity of candidate sites and conduct all necessary hydrogeological investigations
of candidate sites. Public involvement and sensitivity to the rights of private property
- owners is particularly important during this step in the process.

Recommendation 9.5: Recognize the rights and concerns of private
property owners at all times during the site selection and acquisition
process.

Recommendation 9.6: Once a site has been identified, and before any
site work begins, create a system which allows affected property owners
to monitor and make suggestions as to facility development and
operation. Local citizens should be able to review operational reports,
provide input on the type of development in buffer areas, and review
environmental monitoring reports.

9.2.3 Mitigation_and Host Community Benefits

As part of the site selection process, options should be provided to affected
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communities for ways to mitigate a waste facility’s real and perceived impacts to their
residents. Mitigation measures include actions and changes beyond regulatory and
technical measures that are used to insure the waste facility’s safety, minimize
nuisance impact, and alleviate other impacts to the community. Engineering, design,
and operational changes reduce specific facility impacts. Additional visua!l screening
and rerouting of truck traffic mitigate specific concerns and impacts associated with
visual appearance and increased traffic. Limited hours of operation, particularly on
weekends, address concerns about onsite equipment noise.

Two impacts commonly associated with solid waste facilities are impact on property
values and impact on groundwater quality. A property value assurance program
guarantees that a8 waste facility will not cause the decline of property values of homes
within a defined area around the facility. A groundwater quality control program
guarantees the provision of adequate water supplies to adjacent homeowners if
contamination occurs.

Recommendation 8.7: Develop procedures to mitigate the impacts of
the future landfill on property values, well water quality, and any other
significant impacts on adjacent property and develop an appropriate plan
to compensate adjacent property owners for any actual impact.

Recommendation 9.8: Determine what level of host community benefits
would be appropriate for the eventual site and offer such benefits to
communities affected by the facility site.

9.2.4 Permit Requirements

Each solid waste facility has unique State permit requirements. Under the State’s
coordinated permit review process, all permit applications should be submitted to the
IEPA at the same time. The IEPA will not consider a regional pollution control facility
application unless the applicant submits proof that the location of the proposed facility
has been approved by the County board or governing body of the municipality,
whichever is appropriate.

An MSW compost facility requires deveiopment and operating permits and submittal
of closure and post-ciosure plans. Water pollution control and air emission permits
may also be required, depending upon facility design and operation.

Landfill applicants must obtain a developmental permit prior to constructing a landfill.
The applicant must demonstrate that the proposed facility will not cause pollution or
violate any environmental laws or regulations. Subsequent to certification of
compliance with IEPA approved design and construction plans, the landfill operator
receives the operating permit which allows for landfilling in permitted and certified
areas.
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Waste-to-energy facility applicants must obtain permits from the IEPA’s Division of
Land Pollution Controtl, Division of Public Water Supplies, and Air Division. As with
other solid waste facilities, both development and operating permits are required.

9.3 IMPLEMENTATION

1992-1996

9.1 Initiate the landfill site selection process as soon as practical. Expedite the siting
process in order to protect the interests of people who will be affected by the future
site.

9.2 Appoint the public siting advisory committee no later than July 1993.

9.3 Retain an independent, qualified engineering consultant to assist the County and
advisory committee in all necessary phases of the siting process.

9.4 Work with the public siting advisory committee on the development of appropriate
siting criteria and receive the committee’s advise during all phases of the site selection
process.

9.5 Recognize the rights and concerns of private property owners at all times during the
site selection and acquisition process.

9.6 Create a system to allow oversight of facility development and operation by nearby
property owners.

9.7 Develop -procedures to mitigate and compensate adjacent property owners for
significant impacts.

9.8 Determine what level of host community benefits would be appropriate for the eventual

site and offer such benefits to communities affected by the facility site.
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CHAPTER 10 PLAN IMPLEMENTATION

10.1 INTRODUCTION

The Solid Waste Planning and Recycling Act states that each County or municipal
agency shall begin implementation of its waste management plan, including the
recycling program, within one year of adoption of the plan. This chapter recommends
activities that Kane County should take to ensure imptementation begins within one
year of plan adoption. The chapter identifies parties involved in impiementation,
summarizes major implementation tasks, provides an implementation schedule and a
recommended funding approach. A more detailed discussion is presented in
"Implementation Issues and Strategies” in Appendix M of Volume 2.

10.2 PARTIES INVOLVED IN IMPLEMENTATION

10.2.1 Kane County

Several organizational options exist for the implementation of solid waste plans.
These include county responsibility, a Municipal Joint Action Agency, or a County-
appointed Solid Waste Authority. Kane County is currently responsible for solid waste
in the County. State !aw provides the County with the authority to issue bonds and
enter into contracts for solid waste purposes, control the flow of waste within its
jurisdiction, implement county-wide recycling programs, and conduct other necessary
activities.

Primary responsibility for implementation of the adopted plan should be retained by
the County. Potential avenues of intergovernmental cooperation with municipalities
to effectively manage waste collection and disposal practices should be explored.

10.2.2 Siaff Requirements

The Recycling Act requires that a Recycling Coordinator be appointed to administer
the recycling program. The plan recommends that one additional full time staff
position, for a total of four staff, be established in the Solid Waste Division of the
Kane County Development Department. The four positions would be as follows:

. Solid Waste Director (existing)

L Recycling Coordinator{existing)

L Solid Waste Education Coordinator (new)
* Clerical {existing)
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The Solid Waste Director would supervise the other staff and oversee all aspects of
solid waste plan implementation. This would include working on landfill expansion
and with the siting committee, evaluating alternative technologies, implementing
special wastes recommendations, preparing plan updates and monitoring legislation.
The Recycling Coordinator would assist municipalities with the implementation of
recycling and waste reduction programs in Kane County, including developing model
programs, market development and encouraging private sector programs. The
Education Coordinator would be responsible for public education on waste reduction
in public and private sector institutions, recycling education as each new program is
developed and implemented, and technical assistance in response to public inquiries.
The clerical staff would support all program areas.

It may be necessary to supplement staff support with outside consultant services in
order to ensure timely implementation of the plan. In particular, the plan recommends
that consultant services be considered for waste audits throughout the County.

10.2.3 Committee Qrganization

The plan recommends that two groups be involved in implementation of solid waste
programs, the Siting Committee and the Plan Update Committee. Each would be
appointed by and report to the Kane County Board.

Public Siting Advisory Committee

A public siting advisory committee should be formed to advise the County during al!
four phases of the site selection process {see Chapter 9). The Committee will be
involved in siting a future landfill and may also be involved in siting alternative
technology facilities should it be determined that a facility should be constructed
within the County. Committee membership should represent all geographic areas of
the County and should include representation from governmenta! bodies, the business
community, citizen’s groups, and civic, environmental and agricultural organizations.
The committee’s responsibilities would include participation in the development of
site-specific siting criteria, assigning weights to the criteria, and selection of the
preferred site.

Solid Waste Plan Update Committee

The Solid Waste Planning and Recycling Act requires that adopted solid waste
management plans be revised every five years. A Pian Update Committee would be
similar in size, function and responsibility to the Committee which assisted in the
development of this Kane County Solid Waste Plan. Committee membership should
represent all geographic areas of the County and should include representation from
governmental bodies, the business community, citizen’s groups, and civic,
environmental and agricultural organizations. The committee would be responsible for
providing advice and recommendations during the plan update process.
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10.2.4 Local Governments

Municipalities and townships have an important role to play in the implementation of
this solid waste management plan. Municipalities negotiate residential contracts with
refuse, recycling and yard waste collectors and license commercial business haulers.
Townships provide recycling service to residents in unincorporated areas. The
Township Solid Waste Disposal Districts have an evolving role in solid waste
management practices on the township level. Local governments will also
disseminate waste reduction and recycling information to their residents and
businesses and will participate in government waste reduction and recycling programs
such as modifying procurement practices.

10.2.5 Other Interested Parties

Waste haulers, recyclers, and landfill operators are three groups currently managing
waste in Kane County. These groups will be directly affected by recommendations
of this plan. Each also has a role to play in the implementation of this plan. The
Recycling Act affirms this by stating "in implementing the recycling program,
consideration for the collection, marketing and disposition of recyclable materials shail
be given to persons engaged in the business of recycling within the County on the
effective date of this Act, whether or not the persons were operating for profit.”

Waste Haulers

Waste haulers may be affected by the plan in three ways. When more municipalities
adopt volume-based collection fee systems to encourage recycling and waste
reduction, hauler’s cash flow and method of collecting fees will be affected.
Expansion of waste reduction and recycling programs into multi-family, commercial,
and industrial sectors will reduce the volume of mixed waste collected by haulers
while increasing the possibility of new collection contracts to service recycling routes.
Finally, should an alternative technology be selected, municipalities participating in the
plan may be required to direct their municipal waste to that facility.

Recyclers

The expansion of existing recycling programs and the development of new programs
will expand the types of materials collected for recycling and increase the volume of
materials currently recycled. The plan recommends private sector development of
centralized processing plants for recyclable materials, centralized landscape waste
composting facilities, and construction and demolition debris recycling. This emphasis
will provide growth opportunities to the existing recycling industry in Kane County.
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Landfill Operators

Implementation of the solid waste plan will have little impact on landfill operators in
the first 10-15 years of implementation. After existing facilities close, however, the
plan recommends that new landfills be limited to those needed to meet the County’s
disposal needs, discouraging significant importation of waste from outside Kane
County,

10.2.6 Public Involvement

The County should provide clear and frequent communication with the public and
maximize the opportunity for comment at key decision making stages during the
implementation of this plan and during any subsequent revisions to the adopted plan.

10.3 IMPLEMENTATION TASKS, SCHEDULE AND FUNDING

10.3.1 Qrganization and Administration

L Create one additiona! position for a Solid Waste Education Coordinator
in the Solid Waste Division of the Kane County Development Department
and set up the source reduction and recycling program.

® Evaluate ongoing funding needs based upon current and projected
funding sources and identify any shortfalls.

° Develop a detailed five year plan of work for implementation of the solid
waste plan.

10.3.2 Major Implementation Tasks

Major implementation tasks emphasize developing the recycling and waste reduction
programs along with landfill expansion in the near term and evaluating alternative
technologies and facility siting in future years. Major implementation tasks are
summarized below:

Major Implementation Tasks

Waste Reduction & Recvcling: Establish a waste reduction and recYcling education

office responsible for educational efforts, waste reduction audits, model programs,
economic incentives and regulatory requirements.

Material Recycling Programs:

Residential: Expand the types of materials collected by municipalities, service
unincorporated.areas and multi-family residences, increase volumes recycled
through public education and volume based fee structures.
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Commercial; Develop model programs leading to full scale collection and
processing of commercial and institutional wastes.

Industrial; Develop model programs leading to full scale collection and
processing of industrial wastes.

Landscape Wastes; Assist in programs to divert 100% of landscape wastes
from landfills and pursue development of composting capacity located within
the County.

Construction/Dempolition: Encourage development of construction/demolition
waste recycling programs.

Special Wastes: Monitor programs and encourage waste reduction and alternatives
for disposal of household hazardous wastes, used oil, contaminated soils, tires and
appliances.

Landfills: immediately apply for siting and permitting approval for the expansion of
Settler’'s Hill Landfill and ensure that future landfill capacity is available for Kane
County wastes. : -

Alternative Technologies: Evaluate alternative technologies including municipal solid
waste composting and waste-to-energy incineration for the first plan update in 1997,

10.3.3 Implementation Schedule

The first five years of the plan emphasize development of the waste reduction and
recycling plans with continued use of the landfills. After the first five year plan
update, decisions will be made regarding the development of alternative technologies
and initial site selection studies for new facilities will be performed. Table 10.1
presents an implementation schedule for the major tasks described above.

10.3.4 Recommended Funding Approach

The plan recommends that the financing of any and all future facilities and programs
should be based on user fees, revenue bonds, private funding sources, and state and
federal grants. Revenues from general taxes such as property tax, sales tax or other
general tax should not be used to construct, operate or otherwise support these
facilities.

County surcharge funds and grants will be used to finance overall planning activities,
implement waste reduction and recycling programs and pay for general administrative
costs. Accrued solid waste enterprise funds may be used for land acquisition and
predevelopment engineering costs. Revenue bonds or private financing will be utilized
for facility construction.
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The solid waste program should be operated as an enterprise fund. Any and all
revenues generated by the program should be retained for the purpose of operating
the solid waste system, furthering the goals of the solid waste plan or supporting
other solid waste or environmental programs within the County.
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Table 10.1
KANE COUNTY SOLID WASTE PLAN IMPLEMENTATION SCHEDULE

1992 [1993 [ 1994 [ 1995 [ 1996 | 1997 | 1998 | 1999 | 2000| 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 |2008 | 2009 {2010 | 2011 | 2012
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A thorough understanding of the sources, amounts, and types of solid waste
currently produced and of the current methods of disposal is necessary before an
analysis of future recycling goals and disposal needs can be undertaken. This
assessment will review the existing solid waste collection, recycling, and disposal
system, present and analysis of the amount of solid waste currently generated in Kane
County, and project the amount of waste generation which can be reasonably
expected during the next 21 years.

The information presented in this section will serve as a basis for developing
recycling goals and assessing the impact of recycling strategies or. the overall waste
stream. It wili be further used to assess the need for future waste disposal faciiities
and to determine the appropriate size and capacity of such facilities. This assessmeni
will serve as a base line for analyzing the impact of waste reduction and recycling
programs, and population growth and economic change, and will provide a reference

point for future analyses.

l. DEFINITION OF STUDY AREA

Kane County, located in Northeastern Illinois, is one of the six counties in the
Chicago metropolitan area. It is surrounded by McHenry County to the North, Cook
and DuPage Counties 1o the East, Kendall County to the South, and DeKalb County
10 the West. Geneva, the county seat, is located some 34 miles west of downtown
Chicago.

Major political subgivisions include 18 municipalities iocated primarily in the
County snc 16 iownships. Another three municipaiities are partially in Kane County.
Two-thirds of the county’s 522 sqguare miies is farm land. The majority of the
population is founc in 12 communities along the Fox River valley, in the eastern third
of the County. Major trensportation arteries include the northwest {I-80) and east-
west (I-88] tollways, anc eight state highways - Routes 25,31,47 in a north-souzh
alignment and Rouies 72,20,64,38, and 56 running generally east-west. Kane
County is also servec by eight major raitroad lines and commuter rail stations in Elgin,

Genave, and Aurgra.



Population in Kane County has grown from 278,405 in 1980 1o an estimated
320,000 in 198¢ and has been forecasted 1o reach 434,000 in 2010. This annual
growth of almost two percent is attributable to relatively affordable land and housing
costs, spill-over growth from Cook and DuPage Counties, and new economic
opportunities. Approximately 72 percent of the population is found in communities
along the Fox River, and nearly 20 percent lives in unincorporated areas.

In 1989 there were an estimated 87,526 single-family houses and 31,016
multiple-family housing units in the county. Seventeen percent of single family units
are located in unincorporated areas while only 0.5 percent of multi-family units were
outsidge municipal boundaries. The average household size declined from 2.85 in 1880
to 2.70 in 1988,

Total employment in 1986 was estimated at 127,380, with 38,512 (32%) in
the industrial sector and 82,868 (68%) in the commercial and institutiona! sector.
Employment forecasts for 2010 indicate an overall growth of 33,849 jobs, to a total
of 155,229. Employment in the manufacturing and agricultural sectors are expected
. to decline, while employment levels in all other sectors wili show healthy increases.

Total retail sales in 1988 were $1,282,120,000.



Table 1

County Population, By Municipality

Municipality 1980
Algongquinw 258
Auroras 79,610
Barrington Hillsw 105
Batavia 12,574
Burlington 442
Carpentersville 23,272
East Dundee 2,618
Elburn 1,224
Elginw 52,778
Geneva 9,881
Gilberts 405
Hampshire 1,735
Maple Park €37
Montgomery# 3,329
North Aurora 5,205
Pingree Grove 183
St. Charles» 17,471
Sleepy Hollow 2,000
South Elgin 6,218
Sugar Grove 1,366
Wayne# 480
West Dundee 3,551
Unincorporated 53,063
Total 278,405

1988
1,710
83,550
130
15,590
450
25,870
3,010
1,820
55,940
11,010
800
1,830
1,300
4,690
6,190
190
20,740
2,940
8,140
1,790
710
4,630

61,870

315,000

2010

5,417
104,742
223
23,581
495
33,790
7,410
6,167
78,382
20,985
3,069
4,226
823
6,431
10,519
277
33,147
3,631
10,479
7,214
1,841
8,733

62,418

434,000

*Includes only Kane County portion of municipal population.

Sources: 1980:
1988:
2010:

U.S. Census Bureau
U.S. Census Bureau

Northeastern Illinois Planning Commission



Table 2

County Employment, By Sector
Sector SIC Code 1986 2010
Agricultural 07 562 500
Mining & Construction 14=-17 5,272 6,221
Manufacturing 20-39 32,678 28,800
TCUW 40-~51 9,555 14,400
Retail 52-59 23,752 39,100
FIRES 60-79 14,276 20,768
Health B0-89 18,361 26,432
Government 90-98 15,900 17,800
Other 89 1,024 1,208
121,380 155,229
Notes:
1. TCUW = Transportation, Communication, Utilities,
and Wholesale
FIRES = Finance, Insurance, Real Estate, and
Services
2. 1986 base data from U.S. Dept. of Commerce, County
Business Patterns, except SIC codes 90-98 from NIPC
Data Bulletin
8§8-1.
3. 2010 forecast from NIPC Data Bulletin 88-1



. EXISTING SOLID WASTE COLLECTION AND DISPOSAL SYSTEM

A, Residentia! Collection

According 10 surveys of both municipalities and waste haulers, 10 different
hauling firms provide collection services for residential solid waste. A summary of the
survey results are presented on the following page in Table 3. The predominant
contractual arrangement in incorporated areas is @ contract between the municipality
and a single hauler, with costs paid either directly by the homeowner of through thé
municipal general fund. The typical duration of these contracts is three years.
Homeowners in unincorporated areas individually contract for hauling service. Single-
tfamily residences and buiidings with two to four or five residential units are typically
included in the municipal waste contract. Multi-family buildings, with more than four
or five units, contract individually for waste collection.

The average monthly cost for residential services in 1989 was $8.39, slightly
lower than typical costs in more urbanized portions of the metropolitan area. Costs
in Kane County tend to be higher in rural areas due to greater distances between
stops and from existing landfills. During the past three years, residential coliection
costs have increased an average of 6.7 percent per year.

B. Commercial Collection

Collection practices in commercial, institutional and industrial sectors differ
somewhat from the residential sector. These generztors contract direct with one of
16 waste hauiing companies in the County. Waste is storec in large metal containers
{dumpsters or roli-offs) ranging in size from 2 1o 40 cubic yards. The smalier
containers are dumped into conventional packer trucks; the larger ones are usually
heuied directly 1o the landfill. Businesses are charged according to the size of the
container and frequency of service, essentially & volume-based system. Commercial
haulers are regulated, i.e., required to obtain & license, by at least four municipalities.
Local haulers reported, in their survey responses, that the average distance from their
collection routes 1o the disposal site ranged from 4 to 20 miles. The average one-way

hauling distance, weighted for population, is 11 miles.



Municipality

rurora
Batavia

Burlington

Carpentersville

East Dundee
Elburn

Elgin

Geneva
Gilberts
Hampshire
Maple Park
North Aurora
Pingree Grove
St. Charles
Sleepy Hollow
South Elgin
Sugar Grove

vwest Dundee

MC Municipel Contract

FR Franchise

PC Private Contract

st.

system. $5.20 re presents

includes the costs of curbside recycling.

TABLE 3

Summaryv of Municipal Sclid Waste Collecticn

Hauler

Browning Ferris
Tri-County
Elgin-Wayne

Browning Ferris
Browning Ferris

Fox Valley, Speedway
Elgin-Wayne

Speedway

Monarch, Elgin-Wayne
Elgin-Wayne

DeKalb Co. Disp.

Fox Valley

N/A

Fox Valley
Elgin-Wayne
Schrieber Valley

Fox Valley

BErowning Ferris

Type of
Contract

MC
MC
FR
MC
MC
PC
MC
MC
PC
MC
MC
MC
N/A
MC
N/&
MC
PC
MC

Household
Units Served

N/A

i-2
1-5
i=5
1-2

Charles offers a volume-based, or "pay by the bag", biils ;

the average Household cost,

anc



C. Langdfill Disposatl

There are two permitted sanitary landfills operating In Kane County; Settler’s
Hill near Geneva and Woodland near South Elgin. The Settler’s Hill landfill began
operation on a 5 acre portion of the county farm in 1867. Originally known as the
Midway landfill, it was first operated under contract with the County, by Al and Bill
Stob and Fox Valley Disposal. In 1980, these operators were acquired by Waste
Management of lilinois, Inc., who has continued to operate the facility under County
contract. The contract is effective for the life of the landfill.

The current size of Settier’s Hill is approximately 327 acres, of which 297 acres
are landfillable. The remainder serves as buffer space and to support landfill
operations. Fill heights average 30-40 feet. According to the Fourth Annual Report
on Available Disposal Capacity for Solid Waste in lllinois, issued by the lllinois -
Environmental Protection Agency (IEPA), during the period of April 1, 1989 to March
31, 1990, Settler’s Hill accepted 1,900,151 cubic yards of solid waste for disposal.
The IEPA study also reports a remaining capacity of 21,338,258 cubic yards, or 11.2
years at current disposal rates.

Woodland landfill began operation in 1976. It has been owned and operated
since its inception by Waste Management of lllinois, Inc. The site encompasses
approximately 236 acres, of which 121 acres have been and are being used for waste
disposat with the remainder used for buffer, roadways, buildings, etc.

1988-90 receipts at Woodland were 820,442 cubic yards. With 12,376,325
cubic yards of remaining capacity reported, Woodland has a remaining life of 15.1
years &1 current disposal rates. However, Waste Management officials have reported
that over the next year, the volume of waste accepted will likely increase from 4,500
to 7,000 cubic yards per day.

The number of years of capacity remaining for each landfill in the state are
reported to the I1ZPA each year, along with the number of gate yards received during
the preceding 12 months and the operator’s estimate of remaining capacity in gate
yards. Since reporting first began in 1987, reported and calculated values for the

remaining lifetime of landfills in Kane and other counties have been very inconsistent.
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For example, the calculated lifetime of Settler’s Hili has gone from 12 years in 1887
10 6 years in 1988 to 11 years in 1980, The variations at Woodland have been even
more remarkable.

These discrepancies are apparently the result of the lack of a standardized
methodology for predicting remaining capacity, as well as the lack of sufficient
instructions on the |EPA reporting forms. The |EPA has begun to clarify their
procedures and landfill operators are becoming more sophisticated at estimating
remaining capacities. For example, Waste Management is now performing volumetrics
analyses based on aerial phoiographs and topographical maps of Settler's Hill.
However, it is apparent that additional efforts are necessary to accurately determine
this important information.

D. Amount and Source of Landfilled Solid Weaste

During 1989, according to reports made to the County by the landfill operators,
Settler’s Hill received 2,100,765 gate cubic yards of waste and Woodland received
759,333 gate cubic yards. Gate yards are a gross measure of the amount of material
delivereg 10 the facility’s gate and include both loose and compacted waste.

To normalize this divergent information, loose cubic yards were converted to
compacted yards by using & factor of 3.2 loose yards per compacted yard., This
tactor represents the relationship between loose and compacted yards as reported in
solid waste management plans prepared for the Northwest Municipal Conference and
West Central Municipa! Conference. An Average density of 667 pounds per
compacted cubic yard; as generally reportec in the literature, was usec 10 convert
compacted cubic vards to tons. The calculations for both landfills are summarized on

the following page in Tabie 4.
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Table 4
1989 Solid Waste Amounts Received at
Eettler‘’s Bill and Woodland Landfills

Settler’s Hill Woodland Total
Gate Yards 2,100,765 759,333 2,860,098
Compacted Yards 1,604,088 577,852 2,181,940

Tons 534,963 195,603 703,566

In addition to waste generated in Kane County, both landfills also received
waste from at least five other counties in 1983. Gate surveys were conducted at
both landfills during the summers of 1989 and 1990 to determine the source and type
of waste entering each landfill. The gate surveys were conducted by teams from
Aurora University for 20 days each summer at Settler’s Hill and for 15 days in 1989
and 10 days in 1990 at Woodland. The counties of origin for waste accepted during

these periods are shown in Table 5.

TABLE 5

Sources of Waste Accepted at Kane County Landfills

Settler’s Hill Woodland
County 1989 1990 1989 1990
Kane 55.5% 57.3% 54.6% 41.4%
DuPage 37.4% 35.3% 11.6% 7.1%
Cook 4.1% 4.5% 25.3% 44.0%
McHenry 2.0% 0.9% 7.3% 4.2%
Other 1.0% 1.9% 1.2% 3.3%

The amount of solid waste accepted at both facilities during the gate surveys
was extrapolated to a8 12 month period, seasonally corrected, and agreed with the
operation’s reports to the County with<in 3.8 percent, indicating a certain degree of
accuracy of the gate survey resuits. However, the amounts imported from individual

counties may vary from month to month, depending on such factors as comparative
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prices and road conditions. Gate surveys conducied during other, non-summer,
periods would be useful in quantifying these monthly variations in import amounts.

Kane County also exports solid waste to landfills in DuPage and DeKalb
Counties. Exports to Green Valley and Maliard Lake landfills in DuPage County were
estimated to be 35,725 tons during 1989, based on the results of gaie surveys
conducted by DuPage County angd landfill operators’ reports. The amount of waste
exported to DeKalb County for landfilling was estimated to be 600 tons in 1988,
based on waste hauler survey results.

As shown in Tables 6 and 7, Kane County is a net importer of solid waste. Of
the estimated 438,215 tons sent to landfills in 1289, 401,830 tons, or 81.7 percent,
remained in the County. However, of the estimated 730,566 tons received at the two
landfills in 1989, those same 401,890 tons amount to only §5.0 percent of total

receipts.

TLRBLE 6

I.ocetion of Landfills Receiving Kane County Waste, 1989

Location Amount Percent

Kane County £01,8%0 tons $1.7%

ther Counties 26,325 tons £.2%

Total 438,215 toxns 100.0%
TLELE 7

Source o Wasre Feceived st Ksne Coun*v Iegndfiils, 14g6

Source Emount Percent
Kane County 401,890 £5.0%
Ozher Counties 328,676 45.0%
Total 730,5€6 100.0%



In addition to the total amount of solid waste disposed of in landfilis by Kane
County, the source of that waste (by sector) must be determined to gain a full
understanding of waste generation patterns within the County. The waste stream is
typically divided into four sectors: residential, commercial and institutional, industrial,
and construction and demolition debris.

The gate surveys conducted during 1989 found that 37.9 percent of the waste
accepted during the survey period was classified as residential. This percentage was
corrected for seasonal variations in the amount of residential waste, as reported in the
municipal surveys. The adjusted residential percentage, 40.5 percent, was multiplied
by the total annual receipts from Kane County at both facilities, which resulted in a
amount of 162,780 tons of Kane County residential waste disposed in Kane County
landfills.

Non-residential amounts could not be accurately determined from the gate
survey results, since the gate surveys did not include a category for construction and
demolition debris. The surveys of waste haulers revealed that, for the non-residential
solid waste amounts handled during 1989, 43.8 percent was from the commercial
sector, 32.8 percent from the industrial sector, and 23.4 percent was construction
and demolition debris. These percentages were multiplied by the amount of non-
residential waste received at both landfilis from Kane County.

This methodology resulted in estimated amounts of 117,387 tons from the
commercial sector, 86,834 tons from industrial sources, and 34,789 1tons of
construction and demolition debris. Sector breakouts for Kane County waste sent 10
out-of-county landtilis were estimated from DuPage County gate surveys and, for
DeKalb County, the resuits of hauler surveys.

As a further check, non-residential waste amounts were calculated using an
average of per employee generation rates reported by neighboring counties. Per
empioyee rates for each employment sector were multiplied by the number of
employees in each sector (see Table 2}. Construction and demolition debris
generation was estimated by using an average of the per capita generation rate

reported by other counties. This approachresulted in a total amoun: of non-residential
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waste that was within 7 percent of the amounts determined by using gate and hauler
survey results.
E. Regional | andfill Situation

In the six-county metropolitan area, solid waste is disposed of in 27 landfills
anc one incinerator, which is operated by the City of Chicago. Three counties, Cook,
DuPage, and McHenry, export significant amounts of their waste to facilities outside
of their boundaries. DuPage, Kane, and Will Counties import a substantial amount of
waste from other counties.

According to IEPA figures, the region has 5.9 vyears of remaining landfill
capacity, assuming disposal practices remain unchanged. Table 8 shows the number

of landfills, and their remaining capacity, in each county.

TABLE 8

Number of Iandfills and Remaining Capacity
In the Chicago Metropolitan Lrea

Number of Remaining
Countv Landfills Capacity
Cook 11 3.6 years
DuPage 2 €.1 years
Kane z 12.2 vyears
Lake 6 2.3 vyears
McHenry 1 1.3 years
wWill 5 5.2 years

The average cost to dispose solic weaste et landfills in the region has increased
from $2.21 per compacted cubic yard in 1281 10 $7.16 in 1989, an average annual
increase of 16 percent.

F. On-Site Wasie Disposal

Anyone who manages non-hazardous solid wastes on the same property where
the wastes are generated must report such activity to the IEPA. Types of on-site

waste management include landfilis, waste piies, surface impoundments {lagoons},
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and land treatment/spreading operations. This material must be considered here, since
a change in the local operations could result in the material being landfilied.

The IEPA has received reports of such activity from three operations in Kane
County. The City of Elgin operates both surface impoundment and landfill facilities
to manage 10,500 cubic yards of water treatment siudge per year. The Meadowdale
Shopping Center in Carpentersvilie reported handling 17,000 cubic yards of demolition
material on-site. However, since this is not a recurring activity it is not included in
waste amount totals. The third operation, concrete and other debris resulting from
construction clearing work by Marc Realty in Silver Gien Estates, did not include a
volume figure in their report. Therefore, the only accountable amount of on-site solid
waste in Kane County is the 10,500 cubic yards, or 3,502 tons, of material handled
by the City of Elgin.

G. On-Site Waste Incineration

A small amount of solid waste is currently incinerated at the same location as
where the waste is generated. This practice occurs in two forms: residential burn
barrels in rural areas and small incinerators at hospitals, schools, and other facilities.
Although illegal, burning of residential waste occurs at an estimated five percent of
households in unincorporated areas, according to survey responses from waste
haulers. This level of activity translates into about 1,244 tons of solid waste per year
handled in this manner.

IEPA records indicate the existence of 22 permitied incinerators in Kane
County. Operators of these incinerators include 7 health care facilities, 4 schools, 4
animal hospitals, 3 industries, and 4 commercial establishments. All 22 incineraiors
are used for volume reduction reasons oniy; none involve energy recovery methods.

The total amount of waste handied by these operations is 3,231 tons per year.

in. EXISTING RECYCLING PROGRAMS

Recycling programs were identified and quantified from the resuits of surveys

sent to municipalities and townships, waste haulers, and independent recycling firms.
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A Hesidential Recvcling

1988 saw the introduction of curbside recycling in Kane County, with programs
initiated in East Dundee, Sieepy Hollow, and St. Charles. East Dundee and Sleepy
Hollow began their programs in April, while $t. Charles started recycling in October,
in conjunction with a volume-based billing approach to refuse collection. A total of
approximately 8,E50 households are served by these three programs.

St. Charles has reported 8 96 percent monthly participation rate due in large
part to the financial incentive created by their innovative billing system, and volumes
of 38 pounds per household per month. Survey results for the other two programs
were incomplete, so average results of nearby communities, 40.7 pounds per
household per month, were used to estimate their effectiveness. Accordingly, during
1989, it is estimated that a total of 845 to'n‘s-of recyc_table material were collected by
the three existing curbside programs.

Kane County citizens recycled substantial amounts of solid waste at
commercially-operated buy-back and drop-off facilities. Residential volumes were
reported by three businesses: Eagle Recycling in Batevia, Elgin Salvage and Supply,
and DeKalb lron and metal. Eagle reported that 80 percent of their volumes were
generated by the residential sector, while the two scrap dealers reported that only 10
percent of their amounts had & residential origin. Volumes for two scrap dealers that
did noi respond to the surveys were estimated from the reported amounts of
respondents. The reported and estimated amounts of residential materials handied by
these recycling centers total 6,487 tons for 1888.

The difficuity of quantifying recycling emounts from just these few programs
iilustrates & ciear need for a better data colieciion and reporting system. With the
rapid growth of recycling programs, and the importance of both state-mandated
targets and recvcling goais te be presented later in this plan, improved methodologies
should be developed s soon as possible.

B. Landscape Wasie
The moszt significant developmentin 1990, in terms of impact on the residential

wasie stream, was the statewide ban on landfilling of landscape wasie which took
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effect on Juty 1, 1990. Municipalities and waste haulers have implemented a variety
of approaches for the separate collection of landscape waste in response to the landfill
ban. Typically, homeowners can place their yard debris in 30 gallon kraft paper bags
or in separate 33 gallon garbage cans for separate collection. Most municipalities
require a sticker to be placed on the container. The sticker cost, ranging from $0.45
to $1.00, covers the additional costs for separate collection and handling.

The high cost of yard waste disposal has encouraged many homeowners to
start backyard compost piles and discontinue the practice of bagging grass clippings.
Hauling companies report that, in towns with stickers programs, 60-70 percent of
homes do not set out grass clippings on & regular basis. A recent Chicago Tribune
poli found that 68 percent of suburban homeowners say that are leaving more grass
clippings on the lawn than a year ago, and 31 percent now have compost piles.

In addition to the bagged collection service, several municipalities (Elgin, St.
Charles, Geneva anc Batavia) use vacuum equipment operated by city crews to pick
up leaves that have been raked to the curb. Leaf burning is still aliowed in
Carpentersville, East Dundee, and unincorporated areas. Bundied or bagged brush is
accepted in the separate waste hauler pickups. Several municipalities offer "free"
brush pickup service to their residents, financed by the town’s general fund. This
brush is chipped by city crews and used in public faciiities and provided to iocal
resigdents.

An estimatec 20 percent of &ll landscape waste generated in the County is
collectec by private landscaping companies that service commercial praperties, multi-
tamily buiidings not covered by municipal waste contracts, and homeowners who
contract for landscepe maintenance services.

The total smount of landscape waste coliected during the first 12 months of
the landfiil ban is estimzted to be 67,225 cubic yards, or 21,216 tons, based on
information provided by Aurora, Batavia, Genevs, St. Charles, Eigin, » and
Carpentersville. In addition, 1890 landfill gate surveys found that an average of 59
cubic yards of exempt landscape weste were accepted from Kane County sources

each day. Extrapolated to an eight month period, 3,800 tons of large woody material
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and oiner exempt material is siill being disposed.

The total amount of yard waste generated, not just collected, must be
estimated to determine the amount of material that is not collected but managed on-
site by homeowners. Generation rates have been estimaled in the ENR report
"Management Strategies for Landscape Waste". Although presented as rates per
single-family household, the rates also inciude non-residential material. The rates were
multiplied by the number of single-family households {87,256) in Kane County to

determine total tons per year and are presented below.

ESTIMATED LANDSCLPE WASTE GENERETTION

Generation Rate

Materiel {(l1bs/¥H/vear) Tons per Vear
Leaves ' 160 7,002
Grass 1,040 45,514
Brush 300 13,129
Total 1,500 65,645

The total amount of 65,645 tons corresponds 1o about 13.4 percent of the
overall County waste stream. Of this total, 28 percent was collected in 1880-81 by
municipal programs, an estimaied 6 percent was coliecied by landscaping firms, and
exempt meterial which was landfilled represents another 6 percent. The remaining 60
percent of unaccounted for materiel coincides with estimeties of the number of
homeowners which manage their yarc westes on their own property. These amounts

are summarized on the foliowing page in table S.
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Table S
Estimated Amounts of Landscape Waste

in Kane County, 1990-1991

(tons per year)

Leaves Grass /Brush Total Percent ..
Municipal/Hauler: 4,378 13,884 18,262 28%
Commercial: 876 2,778 3,654 6%
Total Collected 5,254 16,662 -~ 21,916 34%
Landfilled: -0=- 3,800 3,800 6%
Managed On-Site: 1,748 38,181 39,929 60%
Total Generation: 7,002 58,643 65,645 100%

1. Management of Collected Material

During the first year of the landfill ban, numerous methods have been used to
manage the collected landscape waste. While the majority of material has been
delivered to composting facilities, some has been directly land-applied and municipally
collected brush has been chipped for use locally. '

The majority of leaves collected by municipal programs in St. Charles, Geneva,
and Batavia has been delivered to farmers for incorporation into the soil. Most leaves
colliected by the City of Elgin have been taken to a City-owned composting site.

However, most collected material has been delivered to compost facilities. The
available data suggests that of the total 21,916 tons (67,925 cubic yards) collected
by municipalities, haulers, and landscapers, 77 percent (16,772 tons or 48,451 cubic
yards) was delivered to a compost facility during the 1990-91 season.

From July to November, 1990 almost all non-land applied yard waste collected
in Kane County was taken to a Waste Management facility at Settler’s Hill landfill.
There, Waste Management attempted a modified land application operation, where
incoming material was processed through a tub grinder and thickly spread on vacant
iand at the landfill. However, a combination of wet weather (which prevented access

to the fields for spreading and incorporation) and lack of experience with this type of
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operation resulted in significant odor problems. The operation was permanently
closed in January, 1991,

In the spring of 1891, Kane County material was delivered to the DuPage
County composting facility on Fabyan Parkway, 1.5 miles east of Settler’s Hill. In
early April, the DuPage facility experienced large increases in the amount of material
delivered to the site - as much as 2,100 cubic yards per day, versus a peak of 800
cubic yards per day in 1990. Subsequently, DuPage County limited acceptance to
800-1,000 cu.yds. per day and restricted acceptance of non-DuPage County loads.

At this time, material from Aurora was still being accepted by DuPage County,
since 8 portion of the City is in DuPage County. All other coliected material from
Kane County communities was than taken to two privately-owned facilities in DeKalb
County. Higher costs were incurred by haulers and municipalities due to higher
tipping fees at the DeKalb sites and increased transportation costs.

Yard waste generation dropped significantly during the 1981 summer due to
climactic conditions, which aliowed DuPage County to resume accepting out-of-
county material. In late summer and early fall 1991, the majority of collected Kane
County material was again being delivered to the DuPage County facility.

2. Regional Perspectives and Operational Review

The lllinois EPA has issued permits 10 39 composting facilities in Northeastern
IHinois, including 17 sites in Cook County, 2 in Kane {one never opened and Settler's
Hill J, 9 in Lake, € in Will, 2 in DuPage, 2 in DeKalb, and 1 in McHenry. Of these
sites, 15 never opened or subsequentiy closed, 12 are small facilities accepting only
local material, and 12 are larger regiona! facilities.

The initial composting efiorts at most of the operating facilities resulted in
significant odor problems. However, experiehce gained during the first year of
operation has resulted in the odor problem being minimized at most facilities, through
better mixing of incoming material, more stringent load acceptance policies, and better
management of windrows.

Public concern about odors and other perceived problems {such as insects,

groundwater coniamination and mold) has made the siting of these facilities
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increasingly difficult. Several bilis were unsuccessfully introduced in the 1991 General
Assembly to relax or repeal the ban on landfilling. It appears that facility operators
and state officials generally feel that the experience gained during the first year is
sutficient to operate these facilities in a satisfactory manner, that the early problems
can and have been largely overcome, and that is likely that composting will become
an established and acceptable method for managing landscape waste.

Another important issue is whether there is sufficient available capacity in the
metropolitan area. There have been informal reports that large amounts of landscape
waste that has been separately collected in the Chicago area is being taken to
Wisconsin and Indiana landfills for disposal. Bans on the landfilling of landscape
waste in those states are scheduled to take effect in 1993, which will result in 2
greater demand for composting capacity in the Chicago metropolitan area. In addition,
it is likely that the DuPage County facility will cease operation after 1922 or 1993,
in accordance with the terms of their lease with the property owner.

These capacity trends are expected 1o result in a number of proposals for new
composting facilities in the outlying areas of the metropolitan areas. In fact, every
major waste hauler serving Kane County and several independent companies have
already expressed interest in establishing compost facilities in Kane County,

C. Curbside Programs

1880, whiie beyond the base year of this needs assessment, saw tremendous
development in two recycling program areas. in the category of materials recycling,
eight new curbside collection programs were begun in ihe municipzlities of
Cerpentersvilie, Eigin, Buriington, Geneva, Gilberts, Maple Park, Hampshire, and South
Eigin. Curbside programs wwere also initisted in the "border" communities at
Algonguin, Barrington Hills, ang Wayne. in addition, at least four waste haulers,
Acorn Disposal, Marengo Disposzal, Monarch Disposal, and Valle;' Sanitation, began
otfering curbside recycling service 10 their residential customers in unincorporated
areas.

Several new drop-off programs were also initiated in 1990. These include

municipally-sponsored programs in West Dundee and Aurora. in addition, Acorn
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Disposal and Elgin-Wayne Disposal each has provided drop-off recycling bins in
various iocations around the County.

The first attempts in the County to provide recycling opportunities 10 residents
of multi-family buildings were made by the City of St. Charles, which began pilot
progrems at two apartment complexes.

D. Commercial and Industrial Becycling

The level of recycling in businesses and industries can be estimailed from the
results of waste hauler and recycler surveys. A major area of recycling in the
commercial sector is the collection and marketing of old corrugated containers. This
material is collected separately by many weste haulers. In addition, some haulers sort
through dry,commingled commercial loads to extract recyclable corrugated material.
The amount of corrugated recycied by haulers in 1989 was 5,208 tons, as reported
by 9 companies and conservatively estimated for two non-responding haulers.

Recycling of materials from this sector were also reported by four businesses,
including two scrap dealers, and estimated for two non-responding scrap dealers.
Eagle Recycling reported volumes of corrugated paper, high-grade office paper, and
metals colleciec from the commercial sector. Euclid Beverage reported recycling some
nine tons of aluminum cans from their commercial customers.

The two responding scrap dealers reported that 90 percent of their total
volumes originated from businesses. The vast majority of this material is ferrous and
non-ferrous metals. It is estimated that 90 percent of the scrap metal which is
recyclec is from ijarge indusiurial generators. Therefore, recyciing "centers”
(businesscs) collected and estimeted 2,404 tons from ihe commercial sector and
23,070 tons from the industriai sector. Betier survey techniques and response rates
will be recuired in the future to more accurately measure recycling activity in these
Sectors.

The intormation presented in table 10 on the following page, resulis in to1a
estimated recyciing amounts of 8,612 tons in the commercisl sector and 23,070 tons

in the industrial sector.



Table 10
Summary of 1989 Recycling Amounts

Residential
Curbside Collection: 845 tons
Recycling Centers: 6,497 tons
Landscape Waste: 5,604 tons
Subtotal: 12,946 tons
Commercial
Waste Haulers: _ 5,208 tons
Recycling ' 3,404 tons
Subtotal: 8,612 tons
Industrial

Recycling Centers 23,070 tons

TOTAL: 44,628 tons

V. SOLID WASTE GENERATION RATES

The amount of solid waste generated in Kane County in 1989 is summarized,

from information presented in preceding sections, on the following page in Table 11.
The total amount of 430,820 tons is the equivalent of an 8.40 pounds per person per

day generation rate. The generation rates for each sector are shown in Table 12.
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TABLE 11

1989 Kane County Bolid Waste Generation

(All Figures Are Tons})

Landfi Disposa
Secter ane
Residential 162,780
Commercial 117,387
Industrial 86,934
Construction/Demo.
62,0

Total: 401,890
On-Site Disposal
Landfilling

Commercial:
Incineration

Residential: 1,244

Commercial: 2,672

Industrial: 559
Total:
Recveling

Residential: 12,946

Commercial: 8,612

Industrial: 23,070
Total:
Summery
Sector Landfill
Residentizal 166,309
Commercizl 122,952
Industrial 86,934
Construction/

Demolition 62,020
Total: 438,215

DuPage

2,962
5,532

34,789

35,725

OnSite

1,244
6,174
559

7,977
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DeEKalb

567
33

27,23

600

Recveling

12,946
8,612
23,070

44,628

Total

Total

180,499
137,738
110,563

2,020

490,820



Table 12

Per Capita Generation Rates, By Sector
(Pounds per Capita per Day)

Residential 3.09 pcd
Commercial 2.36 pcd
Industrial 1.89 pecd
Construction/Demolition 1.06 pcg
TOTAL 8.40 pcd

Figure 1, on the following page, presents the relative amounts contributed by
each sector to the total county waste stream. The residential sector accounts for
more than one-third (36.8%) of the total amount, while commercial generationis 28.1
percent, industrial generation is 22.5 percent, and construction and demolition debris
accounts for 12.6 percent.

Figure 2 summarizes the management methods used for Kane County solid
waste and shows that 89.3% of the total amount was landfill, 1.6% disposed on-site,
and 9.1% was recycled.

A. Projected Waste Generation

The quantity of solid waste generated in future years can be projected from the
1989 data by considering both populating growth and growth in waste generation
rates. Solid waste amounts will be projected to the year 2010, a period of 21 years.

According to forecasts by the Northeastern lllinois Planning Commission, the
estimated 1989 Kane County population of 320,000 will increase to 434,000 by the
year 2010. This growth represents an average annual population growth of 5,429
persons per year and a total growth rate of 35.6 perceni d'uring the next 21 years.

Franklin Associates, in their waste stream study for the U.S.E.P.A., estimate
that waste generation will grow at the rate of 0.34% per year until the year 2000,
when the rate will slow and remain constant. The percentage growth of population,
per capita waste generation and total waste generation between 1989 and 2010 is

illustrated in figure 3.



Construction & Demofition (12.6X)

Industrial (22.5%)

Figure 1
TOTAL SOUD WASTE GENERATED BY SECTOR

Commercial (28.1%)
Figure 2
KANE COUNTY SOLID WASTE DISPOSITION

On Site (1.6%)
Recycled {9.1X) -

Londfilied (B9.3%)

T o= 5

Residentiol (36.83)
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Year

1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999

2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010

Proie

lig W

Population

320,000
325,428
330,857
336,286
341,714
347,143
352,571
358,000
363,428
368,857
374,285
379,714
385,142
390,571
395,999
401,428
406,856
412,285
417,713
423,142
428,571
434,000

*Pounds per capita per day.

Table 13

neration

Generation

Rate*

8.40
8.43
8.46
8.49
8.51
8.54
8.57
8.60
8.63
8.66
8.69
8.72
8.72
8.72
8.72
8.72
8.72
8.72
8.72
8.72
8.72
8.72

28

1

-2

1

Total Tons

Per Year

490,820
500,664
510,827
521,050
530,707
541,040
551,430
561,881
572,390
582,960
593,588
604,277
612,555

- 621,555

630,193
638,832
647,471
656,110
664,748
673,388
682,028
690,668



This growth projection, when applied to the 1989 Kane County rate of 8.40 pounds
per capita per day (pcd), results in a projected year 2000 generation rate of 8.72 pcd.

As shown on the previous page, in Table 13, the effects of population and
waste generation growth were cambined to determine total waste amounts for future
years. The total amount of solid waste is projected to increase by a total of 199,848
tons per year over the next 21 years, 10 a total of 690,668 tons of waste generated
in the year 2010. These amounts represent a total growth rate of 40.7 percent over
the next 21 years.

The amount of growth in each sector should be assumed to remain
proportional. For example, in the year 2010, the residential sector should be assumed
to account for the same 36.8% of the total waste stream as it does in 1989. The
actual amount of growth in total solid waste amounts will be highly dependent upon

actual population increases and, more importantly, general economic health.

V. WASTE STREAM COMPOSITION

An understanding of the type of materials {composition} found in the solid

waste stream is important for several reasons. First, the type of materials dictates the
type and extent of recycling programs which can be designed. Secondly, the type
and amount of materials in a local waste stream must be considered in the design and
sizing of waste-to energy incinerators, in order to determine the energy content of the
solid waste fuel. Composition is also important in determining the design and viability
of mixed-waste composting systems and other technologies where a portion of the
waste stream may be processed and re-used in some form.

The ideal method for determining waste stream composition is to collect actual
representative samples, being sure to include material from all sectors, for a twelve
month period. However, an exhaustive year-long sampling program requires
considerable time and financial resources. No lllinois counties are known to have
undertaken such an effort. Further, the inclusive nature of results of partial sampling
techniques leaves much to be desired.

The Kane County waste stream appears 10 be distributed among sectors in a
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manner -fairly consistent with other areas. There are no apparent special
circumstances present, such as a disproportionate percentage of multi-family housing
one or two dominating industries, or other significant specialized waste generators,
which would limit the application of aggregate national data. Theretfore, it appears
appropriate to use existing studies of the composition of municipal waste streams.
Franklin Associates has developed well-known estimates of the type of
materials which are discarded into the municipal waste stream. Studies were
conducted analyzing the waste stream by weight for the U.S. Environmental
Protection Agency and on a voiume basis for the Council of Solid Waste Solutions.

The findings of these studies are summarized in Tables 14 and 15.

TABLE 14

Estimated Volume of Materials in Municipal Solid Waste, 1986
(percent of total volume under landfill conditions)

Material Percent
Paper 38%
Flastics 18%
Metal 14%
Glass 2%
Other _28B%
Total 100%

Source: Franklin Associates, Ltd.
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TABLE 14
Materials Discarded Into the Municipal Waste Stream, 1960 to 2000
(in percent of total discards, by weight)

Materials 1960 1980 1984 1990 2000
Paper and Paperboard 32.1 33.6 37.1 38.3 41.
Glass 8.4 11.3 9.7 8.8 7.6
Metals:
Ferrous 13.0 8.9 8.3 7.8 7.1
Aluminum 0.4 1.1 1.1 1.4 1.7
Other Non-Ferrous 0.3 0.3 0.2 0.2 0.2
Plastics 0.5 6.0 7.2 8.3 9.8
Rubber and Leather 2.2 3.3 2.5 2.5 2.4
Textiles 2.6 2.3 2.1 2.2 2.1
Wood 3.9 3.9 3.8 3.7 3.8
Food Wastes 14.6 9,2 8.1 7.7 6.8
Yard Wastes 20.3 18.2 17.9 17.0 ' 15.3
Miscellaneous 1.7 1.9 1.9 2.0 2.1
Total: 100.0 100.0 100.0 100.0 100.0

Source: Franklin Associates, Ltd.



Vi. RECOMMENDATIONS

Waste generation amounts, by sector and disposal method, should be
thoroughly re-examined every five years in conjunction with the overall plan updates
required by state law. However, additional consideration of certain portions of this
needs assessment appear 1o be necessary prior to the five year update. These areas
are described below.

A Remaining Landfill Capacity

The erratic estimates for remaining capacities contained in the IEPA report
indicate a need to more accurately determine this important information. Landfill
operators should be interviewed and historical disposal data reviewed to determine
both the reason for fluctuating annual estimates and reasonable and reliable estimates
of actual remaining capacities at both existing landfills.

B. Modification of Gate survey Methodoloagies

The gate surveys conducted during 1989 and 192990 provided valuable
information on the source and type of waste accepted at both facilities. Mid-summer
surveys should be continued, to take advantage of the base-case information already
developed. Additional gate surveys should be conducted during winter and either
spring or fall seasons to gain a better understanding of seasonal variations. Also,
construction and demolition debris should be added as a separate survey category, for
consistency with categories presented in this needs assessment.

C. Recycling Amounts

A thorough understanding of recycling activity is obviously important, to
measure progress toward both state targets and goals contained in this plan.
Miunicipalities and waste haulers should be required to submit annual reports to the
County, describing the amount of residential recycling occurring in their operations.
The County should develop this methodology and, if necessary, provide training to the
accuracy of this information.

The amount of non-residential recycling activity also appears to require
additional attention. In addition to waste hauler reports, recycling companies,

including scrap deslers, should be interviewed to determine annual recycling amounts.
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Large waste generators in the commercial and industrial sectors should be surveyed
directly, to better estimate the amount of materials which are recycled outside the
identified network of waste hauilers and county-based recycling businesses.

The County should develop an annual report on the amount of recycling activity
to gauge the effectiveness of programs designed to achieve the recycling goals

contained in this plan.
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WASTE REDUCTION

1. INTRODUCTION

The term "Waste Reduction” encompasses efforts to reduce the amount of solid
waste that is generated and enters the waste management system. This concept is
different from recyciing, where waste is generated and then separated, processed and
re-used. The lllinois Solid Waste Management Act refers to waste reductlon as

"volume reduction at the source™ and assigns it the highest preference in the Act S
waste management hierarchy.

A reduction in the amount of waste can have several positive effects on a waste
management system. A smaller waste stream would reduce the required capacity of
disposal facilities with a fixed daily capacity, thereby reducing necessary capital
investments. A smaller amount of waste would also serve to extend the lifetime of
disposal facilities, such as landfills, with a fixed total capacity. Waste reduction can
also reduce the level of environmental impact, regardiess of the type of disposal facility.

Waste reduction can be achieved by altering the behavior of both product
consumers and product manufacturers. General areas in which consumer activity
affects waste generation include the purchasing of products, the use of products, and
the disposal of products. Manufacturers affect waste generation through decisions
regarding product design and packaging.

Potential actions designed to affect the design, packaging, purchase, use, and

disposal of products can be divided into three general categories:

1. Educational Efforts
2. Economic Incentives
3. Regulatory Reguirements

.  CONSUMER-BASED ACTIVITIES

Product consumers in the residential, commercial, and industrial sectors can
make direct contributions to waste reduction efforts through their activity regarding the

purchase, use, and disposal of products.
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A. Product Purchasing

Consumers can, and should be encouraged to consider the solid waste
implications of their purchase decisions. Such consideration could include:
1. Can this product be re-used?
Examples of commonly disposed items for which re-usable alternatives
exist include furnace filters, writing pens, diapers, razors, rest room
paper towels, coffee cups, and napkins.
2. Can this product be purchased with less packaging?
Bulk purchases and refillable containers can reduce the amount of
packaging.
3. How long will this product last?
Are there re-usable, repairable, or more durable alternatives? If this is
a one-time need, is there a rental opportunity?
4. Is this product necessary?
Junk mail, although not "purchased”, can be reduced by requesting
removal from mailing lists.
Purchasing decisions also play an important role in recycling. {e.g. Is this
product recyclable or does it contain recycled material.)
B. Product Use |
Many products and materials can be used in a manner which results in less
solid waste. Office paper provides a good example of this concept. Two-sided
copying can reduce the amount of paper usage by up to 50 percent. The back of
a piece of paper could be used for inter-office drafts or made into scratch pads.
Computer printed draft documents can be single-spaced except, of course, for
important items such as solid waste plans. Mailing lists can be carefully monitored
to reduce duplicate mailings and out-dated addresses.
In some cases, products intended for one-time use may be re-used, including
such items as plastic bags, wrap, and eating utensils. Manufacturing processes and

shipping practices may be re-designed, in some instances, to reduce material usage.



C. Pr i I , o

Decisions made at the time of disposal can also provide waste reduction
opportunities: Used clothing and household goods may be donated to a charitable
organizations or offered at a garage sale rather than disposed of. Excess business
inventory or out-dated items can be donated to schools or other organizations.

Consumer-based waste reduction activities can have a considerable impact. A
one-year pilot program conducted by ltasca County, Minnesota resulted in a 10
percent reduction in the amount of solid waste generated by the County’s courthouse
and Road and Bridge Department. These two departments represent 350 employees.
Specific waste reduction programs included:

-Replacing rest room paper towels with cloth roll towels, waiving an estimated

1,134 pounds of waste;

-Using two-sided photocopying to save 1,060 pounds of waste;

-Replacing disposable furnace and air conditioner filters with reusable filters,

saving 1,040 pounds of waste;

-Reducing duplicate mailings by sending out postcards requesting removal from

mailing lists, saving 338 pounds of waste; and

-replacing disposable drinking cups with reusable ones, saving 210 pounds of

waste.

The overall program reduced the annual amount of waste by some 3,782
pounds, or almost 11 pounds per employee. The actions also resulted in a $4,800
savings, primarily in the cost of air conditioner filters.

D. Recommendations

Consumer-based waste reduction efforts should be encouragedthroughthe use
of educational efforts and economic incentives. The first step in providing waste
reduction is to increase consumer awareness of the need for such efforts and how it
can be accomplished.

An extensive educational campaign should be conducted by the County,
targeted to consumers in all sectors. Residential waste generators can be targeted

through direct mail literature, school programs, public presentations, and the media.
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A similar campaign should be directed toward commercial and industrial generators.

Mode! waste reduction programs should be established by the County in
representative businesses and institutions. By providing technical, and perhaps
financia!l assistance, the County could develop pilot programs in a government
building, school, hospital, several different types of retail establishments, private
sector offices, etc. The results of these model programs can then be used to
encourage the widespread implementation of waste reduction programs.

As a further step in the commercial and industrial sector, waste stream audits
should be provided to county businesses. The County should prepare an analysis of
the costs of providing such audits, and determine whether they should be conducted
by county staff, subcontracted to a third party, or provided by the private sector. The
issue of voluntary versus mandatory audits should also be considered.

To further increase waste reduction awareness, a source-separation approach
to recycling should be strongly encouraged. Source-separation requires waste
generators to pay attention to their waste; to ask "is this recyclable or isn't it?"
Recycling programs that separate materials from mixed waste at a remote facility do
not allow generators to understand the waste stream for which they are responsible
but rather, perpetuate the perception that once the material is "thrown away" it will
be "taken care of” by someone else.

Economic incentives can have a considerable impact on consumer-based waste
reduction efforts. In the residential sector, homeowners in most communities pay a
flat fee for solid waste collection. This arrangement does not provide an incentive to
reduce the amount of waste. It is also inequitable in that everyone pays the same
price {except for senior discounts in some areas) regardless of the amount of waste
they generate.

There is a trend toward viewing waste collection and disposal as a type of
public utility. Waste services are provided by government either directly by municipal
service or indirectly through contractual or franchise agreements. All other public
utilities (gas, electric, water, telephone) charge for their services on a user-fee basis,

i.e., consumers are charged for the amount of the service they use.
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A volume-based billing approach to solid waste services has been successfully
demonstrated in many lllinois communities, including St. Charles, Woodstock,
Downers Grove, and Wheaton. In these programs, homeowners pay a set amount for
each container set at the curb for collection and disposal. Curbside recycling is
provided at no apparent charge to the homeowner, although the cost of recycling is
built into the per-container fee. With this approach, homeowners have a direct
financial incentive to reduce the amount of waste they place at the curb for disposal.

It has been demonstrated that recycling participation rates are higher in those
communities with a volume-based refuse billing system. Actual waste reduction
results from such programs have not yet been fully documented. A one week
residential refuse weighing study conducted in March 1990 in McHenry County found
a reduction in refuse disposal, although it is not clear if that reduction is due to
increased recycling or waste reduction.

The McHenry study weighed refuse in six towns - two with volume-based
billing and curbside recyciing, two with flat-rate billing and curbside recycling, and two
with flat-rate billing and no curbside program. The study results are summarized in
Table 1. '

Table 1
Analysis of McHenry County Refuse Weighing Study Results

Pounds of Refuse per

Billing_Method Curbside Household per Day
Volume-Based Yes 4.96
Flat-Rate Yes 6.08
Flat-Rate No 7.30

Refuse amounts in flat-rate towns with curbside recycling were 16.4% less

than in flat-rate towns without curbside recycling. Refuse amounts in towns with
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volume-based billing and curbside were 18.4% less than in flat-rate towns with
curbside. Whether the etfect is do to increase recycling, waste reduction, or some
combination of the two, it appears clear that volume-based billing approaches result
in a8 considerable reduction in the amount of waste placed at the curb for disposal.
Waste generators in the commercial and industrial sectors are currently billed
for waste disposal services based on the size of their disposal containers and
frequency of coliection. Therefore, less waste generation due to waste reduction
and/or recycling would result in either the use of smaller containers or less-frequent

collection. In either case, the establishment would benefit from lower refuse costs.

. MANUFACTURER-BASED ACTIVITIES

Product manufactures can, to some extent, reduce the amount of solid waste
produced by their products by addressing two general areas, the design of products
and the packaging of products.
A. Product Design

Several design factors influence the eventual disposition of products. These
factors include durability, repairability and recyclability. An additional design factor -
recycled content - is an important component of providing markets for materials
collected in recycling separation programs. Products which are more durable,
repairable, or recyclable will result in lesser amounts of solid waste.

It is believed that manufacturers will modify the design of their product in order

to minimize impact of the waste stream, in response to both market demand for such



products and government regulation. To encourage such a shift, consumers in ali
sectors should be educated about the benefits of improved product design.
B.  Product Packaging

According to a recent study by Franklin Associates, packaging accounts for 34
percent of the municipal solid waste stream, on a volume basis. The growth in the
amount of packaging has created concern about excessive packaging ang its impact
on waste quantities. Excessive packaging can be defined as any packaging not
necessary to prevent tampering or spoilage, or to appropriately contain the product.

Bans on certain types of packaging have been imposed by various jurisdictions
across the country. The most common material targeted is polystyrene, particularly
in the form of foam cups and fast-food containers. The State of Maine recently
banned the sale of aseptic packaging such as juice boxes.

Unfortunately, packaging bans can be counter-productive. Restrictions on a
given material may result in the substitution of another material which requires greater
disposal capacity than the original. Also, many observers believe that a patchwork
of local, state, and federal restrictions will result in higher product costs as
manufacturers struggle to satisfy different requirements in different areas.

C. Recommendations

Educational efforts should be targeted to consumers in all sectors, increasing
their awareness of the impact of product design and packaging on the volume of solid
waste. Procurement practices should be evaluated and, where appropriate, modified

to encourage the purchase of materials which are more durable, repairable, contain



recycled materials, or minimize the use of packaging.

Regulatory restrictions on the sale of products with an inordinate impact on the
waste stream should be considered carefully by state and federal governments.
Where appropriate, the County should actively support the introduction and approval
of such legislative proposals.

The County should give full consideration to providing support, in terms of
technical and financial assistance, to iocal businesses’ efforts to modify their product
design and packaging use so as to reduce their impact on solid waste management

systems.

IV. QUANTIFICATION OF WASTE-REDUCTION EFFORTS

The impact of programs designed to promote waste reduction can be estimated
by monitoring trends in the combined amount of waste disposal and recycling
volumes. If this combined amount, after adjustments are made for changes in
population and employment, decreases, the decrease in waste volume may be
attributable to reduction efforts. However, most estimates of the potential impact are
in the range of one to five to ten percent.

With this level of uncertainty in the accuracy of calculations, it abpears that
existing methodologies may be unable to accurately assess the relatively small impact
of waste reduction efforts. Therefore, there appears to be no basis for the selection
of an arbitrary, and essentially unmeasurable numerical goal for waste reduction

efforts.



V. PROGRAM COSTS

The extensive educational efforts recommended above will require the staffing
of an office devoted to providing information and advocating appropriate waste
reduction practices. Additional resources may be required at some future point, if and
when the County proceeds with waste reduction audit programs and financial
assistance programs for local businesses, as outlined above.

Staffing levels for initial educational efforts should consist of one full-time
professional position and a half-time clerical position, with an estimated annual cost
of $40,000. The development, printing, and distribution of materials is estimated at
$60.00 for the first year. Other expenses, such as travel and supplies, are estimated
at $15,000, resulting in a total program cost of $115,000 for the first year.

Educational campaigns targeted at waste reduction and recycling efforts will
complement one another and should be coordinated. However, given the importance
of waste reduction efforts_as demonstrated by their placement atop the state
hierarchy, education programs for waste reduction should be considered separately

from other related activities.
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I. INTRODUCTION.

Recycling is defined in the lliinois solid Waste Planning and Recycling Act as
"any process by which materials that would otherwise become municipal waste,
including but not limited to metals, glass, paper, leaves and plastics, are collected,
separated or processed and returned to he economic mainstream in the form of raw
materials or products.”

The Act requires that each county waste management plan adopted in
accordance with the Act shall include a recycling program. Such recycling program:

(1) shall be implemented throughout the county and include a time schedule
for implementation of the program.

{2) shall provide for the designation of a recycling coordinator to administer the
program.

{3) shall be designed to recycle, by the end of the third and fifth years of the
program respectively, 15% and 25% of the municipal waste generated in the county,
subject to the existence of a viable market for the recycled material.

(4) may provide for the construction and operation of one or more recycling
centers by a unit of local government, or for contracting with other public or private
entities of the operation of recycling centers.

{(5) may require residents of the county to separate recycilable materials at the
time of disposal or trash pick-up.

{6} may make special provision for commercial and institutional establishments
that implement their own specialized recycling programs, provided that such
establishments annually provide written documentation to the county of the total
number of tons of material recycled.

{7) shail provide for separate collection and composting of leaves.

(8) shall include public education and notification programs to foster
understanding of and encourage compliance with the recycling program.

(9) shall include provisions for compliance, including incentives and penalties.

(10) shall include provisions for (i} recycling the collected materials, (ii)

identifying potential markets for at least 3 recyclable materials, and (iii} promoting the
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use of products made from recovered or recycled materials among businesses,
newspapers and local governments in the county.

(11} may provide for the payment of recycling diversion credits to public and
private parties engaged in recycling activities.

Although recycling has received much public attention during the last 2-3 years,
this activity has occurred, in various forms, for hundreds if not thousands of years.
During this century alone, recycling has gone through several phases, from the
"ragman” who would collect used textiles in one of the earliest curbside programs to
extensive multi-material efforts during World War ll. After the war, newspaper drives
began to collect material for various causes. The first "Earth Day” in 1970 led to the
creation of numerous drop-off centers, which provided the basis for many of today’s
efforts in response to the perceived "garbage crises". Throughout all of these phases,
scrap metal was steadily being "salvaged: and re-used as an industrial feedstock.

Each of these recycling phases were the result of distinct motivations. Rag
collection, paper drives, and scrap metal salvage all resulted from direct or indirect
economic motivation. War-time efforts were conducted in response to a national
security threat. Current recycling efforts are clearly a response to heightened
environmental concerns. Rather than producing financia!l gain or helping to win the
war, the current phase exists to reduce the amount of waste, thereby lessening
environmental impacts.

Current recycling programs are intended to divert as much material as possible
from waste disposal facilities, in order to reduce the need for those facilities and
reduce their impact on the environment. The amount of diversion attainable by
recycling efforts is directly related to two key factors: the level of participation by
waste generators and the availability of end-use markets for the separated material.

Participation levels are affected by four considerations: education,
convenience, economics and mandatory participationrequirements. Waste generators
must first be made aware of why they should recycle and how to participate (what
materials, where, when, etc.). To achieve maximum participation, programs must be

convenient to the waste generator. Next, the cost of recycling programs must be
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acceptable. For example, the current range of costs for curbside collection, $1.00 to
$2.50 per household per month, has been accepted by residential waste generators.
However, if these costs rose high enough , say to $20 per month, the public would
likely demand that the program be reconsidered. Finally, participation can be
mandated with approaches ranging from citations and fines for non-compliance to
suspending garbage collection if recyclables are not separated.

The amount of waste diverted by recycling programs is also dependent on the
type and number of materials collected. Residential curbside programs which collect
only newspaper, glass, and aluminum will have a lower diversion rate than programs
which, in addition to he three basic materials, also accept corrugated paper, high
grade and mixed paper, and plastic containers. Regardless of which materials are
targeted, end use markets must exist of those materials. If markets are not available,
collected material will be sent to disposal facilities, thus undermining the entire
program,

A successful recycling program, whether it serves the residential, commercial,
or industrial sector, will address each of the following elements.

1. Separation, Recyclable materials must be separated from non-recyclable
waste either at a point of generation (source separation) of after
commingled collection has occurred (post-collection separation).
Whenever possible, this plan will recommend programs which rely on
source separation, for reasons discussed in the waste reduction report.

2. Collection. Recyclable materials must be collected, either separately or
commingled with non-recyclable materials.

3. Primary Processing. Most recyclable materials, once separated from the
waste stream, must undergo some type of processing, such as removing
contaminants, separating glass by color or plastics by resin type, prior
to shipment to end-users. In some cases, secondary processing is
required. For example, once plastic containers are separated by resin
type, they may be sent to an intermediate facility to be flaked, pelletized,

or otherwise to readied for end-users.
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4. Remanufacture and Re-Use. As stated earlier, markets must exist for the

collected materials and in turn, these markets must have a sufficient
demand for their final products (which contain recycled material for the
recycling loop to be completed.

This report will identify recycling opportunities in each major sector of the
waste stream, including the residential, commercial, institutional and industrial
sectors, and for construction and demolition debris and other miscellaneous materials.
The diversion potential and costs of each recommended program will be estimated and
implementation strategies will be discussed. The report will conciude with a summary

of the costs and benefits of all programs and an implementation schedule.

R RESIDENTIAL SECTOR,.
A. Single Family Residences.

Curbside recycling programs are currently provided to single family homes {(and
generally 2-4 unit dwellings) in 11 of the 19 municipalities located primarily in Kane
County. (see Table 1). Curbside programs are also operating in three municipalities
{Algonquin, Barrington Hills, and Wayne) which abut and extend into the County.

These existing programs serve an estimated 44,244 households. Except for
the three programs which began in 1989 (East Dundee, Sleepy Hollow, and St.
Charles), little data is available on the participation rates and the amount of material
collected, because of their newness. Reported monthly participation rates range from
about 75% in Elgin to 95% in St. Charles. A study of 18 Chicago-area curbside
programs conducted by the lllinois Department of Energy and Natural Resources (ENR)

found that participation ranged from 63 to 96 percent, with an average of 76 percent.



Table 1

Summary of Existing Curbside Programs

Number of Start Materials

Municipality Households Date Accepted

Algonguin 633 1990 N/A

Barrington Hills 48 1990 A, G, N

Burlington 140 1990 A, G, N, T

Carpentersville 5,784 1990 A, G, N, T

East Dundee 877 1989 A, G, N, T

Elgin 20,000 1950 A, G, N, T

Geneva 4,214 1590 A, G, N, T,
MJ, PET

Gilberts 300 1990 A, G, N, T

Hampshire 523 1960 A, G, N, T

Maple Park 200 1930 A, G, N, T
MJ, PET, MP

Sleepy Hollow 1,200 1989 A, G, N, T

South Elgin 2,042 1950 A, G, N, T

St. Charles 8,020 1989 A, G, N, T,
MJ

Wayne 263 1990 N/A

Materials Accepted:

A - Aluminum cans

G - Glass

N - Newspaper

T - Tin/Steel Cans

MJ - Milk Jugs

PET +~ Plastic Soda Bottles

MP - Mixed Paper

St. Charles has reported that their program coliects and average of 39 pounds
per household per month. The ENR study found an average amount collected 50
pounds per household per month, with a range of 28 to 66 pounds. using a
conservative figure of 40 pounds per household per month, the existing municipal
curbside programs are diverting and estimated 10,563 tons of waste per year.

The County should provide technical assistance to the eight communities

without curbside programs to strongly encourage their implementation. This level of
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activity would result in an additional 9,684 tons of material recycled each year.
Once basic curbside service is provided to all single-family households in incorporated
areas, higher participation rates and per household volumes can be achieved in at least
three ways.

First, increased educational efforts can encourage more homeowners to
participate, and urge existing participants to be more thorough in their efforts.
Random discussions indicate a substantial amount of confusion about which materials
can be recycled. A common example is people not recycling glass because they
believe, erroneously, that paper labels must be removed.

Second, municipalities should be strongly encouraged to implement volume-
based billing systems for refuse collection. As discussed in the waste reduction
report, this approach provides a direct financial incentive to recycle and has been
demonstrated to result in significantly higher recycling participation rates.

Third, existing programs should be expanded by accepting additional materials
such as plastics (starting with dairy and soda bottles and eventually including all
piastic containers) and other types of paper besides newspaper (such as corrugated
paper and mixed paper}. In addition, the collection of used clothing and other
household items by charitabie organizations can be coordinated with curbside pick-ups
to significantly increase the amount of these materials diverted. A reasonable goal for
the impact of these curbside enhancements would be to increase the amount of
material from the existing 40 pounds to 60 pounds per household per month. This
level would increase the amount of material diverted by municipal curbside programs
by and estimated 10,124 tons per year.

B. Unincorporated Areas

Practically all of the housing located in unincorporated areas consists of single-
tamily residences. Several local haulers have already established voluntary curbside
programs in these areas. These existing programs serve an estimated 3,600
households, or 24 percent, of the estimated 15,106 residences in unincorporated
areas. Unincorporated areas are also served by several drop-off facilities. These

facilities may be limiting participation in curbside programs since they provide a free
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alternative to the typical $1.50 monthiy charge for curbside service.

The County should encourage all haulers serving unincorporated areas 1o
introduce or expand curbside collection. These areas may present some difficulties
due to the lack of governmental regulation of waste haulers. If program resuits do not
approach the results demonstrated in municipalities, the County should either work
with Townships to provide regulation of these matters of investigate the legality of
a direct County role. If one assumes that full-service curbside programs are provided
to 75 percent of unincorporated households, the amount of material diverted would
be an estimated 4,079 tons per year.

C. Multi-Family Residences,

Multi-family buildings with more than four units are typically not included in
municipal refuse contracts, but contract individually with waste haulers for collection
service. To date, the only recycling option for multi-family residents is to take their
material to drop-off centers. The inherent inconvenience of this approach severely
limits the amount of material diverted.

A better approach to multi-family recycling may be to provide either on-site
compartmentalized recycling bins (essentially mini drop-off centers} or curbside
service, depending on building size. Pilot programs testing such approaches have

been conducted in several areas. Results of these programs are listed in Tabie 2.
Table 2

Results of Pilot Multi-Family Recvcling Programs

Pounds
No. of No. of Per Unit
Locations Buildings Units Per Month
Melbourne, FL 5 - 614 35.8
Prince George’s Co. 15 N/A 17.2
Hyde Park, Chicago N/A N/A 27.6
Tukwila, WA 2 240 33.3
Average 28.5
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If programs such as these were provided 10 90 percent of the County’s 27,675
multi-family dwelling units, with a collection rate of 230 pounds per household per
month, the total amount diverted would be 4,483 tons per year.

Multi-family programs are not nearly as well understood as single-family
programs. Accordingly, the County should first identify interested municipalities and
haulers and support the initiation of local pilot programs to coliect data on the relative
success of various approaches, potential diversion amounts, and program costs.
Once successful approaches have been identified, the County should disseminate that
information to municipal officials and building owners.

If voluntary efforts do not become widespread, the County should assist
municipalities in developing regulations mandating the establishment of these
programs. Such requirements could be tied to existing regulatory mechanisms, such
as non residential waste hauler licensing.

D. Drop-Off and Buy Back Programs,

In 1989, an estimated 6,497 tons of residential waste were recycled at drop-off
and buy back facilities. Although drop-off centers are inherentiy inconvenient, many
residents have patronized these facilities since they provide the only available
recycling opportunity to many peopie. As curbside and multi-family programs become
established, the need for drop-off facilities will lessen. .

Even when widespread convenient programs are established, a small percentage
of residents will continue to take certain recyclable items with value, such as
aluminum cans, to commercial buy back facilities. The amount of material collected
in this manner, and through a few remaining drop-offs, is estimated to be 3,248 tons

per year, or about one-half of current levels.

li. COMMERCIAL AND INSTITUTIONAL SECTOR.

The Assessment of Solid Waste Needs estimates that a total of 8,612 tons
were recycled in this sector during 1989. This existing activity includes the recycling
of old corrugated containers {(OCC) by waste haulers, some office paper recycling

programs, and other scattered efforts.
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it is generally recognized that there is considerable potential for increased
recycling levels in this sector. For example, local haulers estimate that their existing
OCC recycling efforts capture only 15 percent of the available material. Multi-material
office recycling programs are just beginning to be established. The collection of glass
from local bars and restaurants has not yet been attempted.

Much like multi-family programs, there is a general lack of data on the design
and effectiveness of commercial recycling programs. As a first step, the County
should support the establishment of pilot programs in a wide range of business and
institutions. The results of these mode! programs could then serve as the basis of an
extensive educational effort to encourage the establishment of more programs. Itis
not commonly recognized that commercial waste generators require the same type of
education as homeowners-why recycling is important, what materials are recyclable,
and who to contact to get started. Since they already pay for refuse collection based
on the amount of waste generated, businesses and institutions should be made aware
of avoided refuse costs that can be realized by recycling.

The County should also investigate the feasibility of providing waste stream
audits to commercial establishments and institutions. Audit results serve as a method
of education for waste generators. These audits should be coordinated with the
audits recommended for waste reduction activities.

If extensive educational efforts are not successful in spurring the establishment
of commercial programs, the County should work with municipalities to investigate
making recycling efforts a condition for receiving business or liquor licenses.

Particular emphasis should placed on establishing programs in public institutions
such as schools, government offices, hospitals, and parks. The high level of public
usage of these facilities provides an excellent opportunity to reinforce recycling
behavior in residences and businesses and to demonstrate the level of government
commitment to reéycling efforts.

Since the potential effectiveness of commercial recycling programs is not yet
well understood, it is practically impossible to accurately assess the amount of this

waste stream that can be recycled. Given the absence of detailed information, a
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waste stream that can be recycled. Given the absence of detailed information, a
reasonable approach may be to set a8 percentage recycling goal equal to the percent
of the residential waste stream targeted for recycling, excluding landscape wastes.
This goal should then be refined as more information becomes available, perhaps in

conjunction with the solid waste plan updates required by law every five years.

Vi. INDUSTRIAL SECTO

The industrial waste stream presents special challenges to the design of
comprehensive recycling programs. Unlike the residential and commercial sectors, the
type of waste generated depends on the manufacturing process at a particular facility.

Statutory definitions and IEPA policy currently exclude industrial process waste
from consideration as "municipal waste.” Recycling of this material, such as scrap
metal from machining, lathe, and tool and die operations, cannot be counted toward
meeting state recycling goals. However, industrial waste accounts for an estimated
22.5% of the material delivered to landfills in the County, and should be addressed
as part of a comprehensive recycling program.

An estimated 23,070 tons of material, primarily scrap metal, were recycled in
the industrial sector in 1889. As discussed in the Assessment of Solid Waste Needs,
additional information is needed to more fully understand the current level of recycling
activity in this sector. A representative sample of County industries should be
surveyed at the earliest possible date to more accurately determine waste stream
composition and recycling potential.

The industrial waste stream is believed to contain significant quantities of at
least two recyclable materials: old corrugated containers and wood in the form of
pallets and packing crates. Programs exist, or can be readily developed for each of
these materials. Like the commercia! sector, insufficient information is available to
assess the recycling potential in this sector. A recycling goal proportionate to the
relative recycling levels in the residential and commercial sectors should be established
for the industrial sector. '

Several types of educational efforts can be employed to encourage increased
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recycling efforts by local industries. For example, County staff should make
manufacturers aware of the availability of two existing services offered by state
agencies:

1. The Industrial Materials Exchange Service (IMES), operated by the |IEPA,
provides a monthly listing of industrial process materials which are
available from or wanted by companies throughout the midwest. Buying
or selling material through this network can result in both disposal
diversion and cost savings.

2. The Hazardous Waste Research and Information Center (HWRIC), a
division of the lllinois Department of Energy and Natural Resources,
offers waste audits and grants for waste reduction efforts to state
businesses.

Other educational efforts should be developed after additional information is gathered
on the industrial waste stream. The efforts could include the establishment of modei

recycling programs.

V. LANDSCAPE WASTE
Kane County faces two major issues related to management of landscape

waste: (1) how to ensure adequate capacity for the management of material
generated within the County, and (2) how to respond to anticipated proposals for the
development of private composting facilities in the County which may accept
potentially large amounts of out-of-county landscape waste.

Available data indicates that an estimated 60 percent of all landscape waste
generated in the County does not enter the waste stream, but is handled on-site by
property owners. The County should strongly encourage the continuation and
expansion of these waste reduction efforts by continuing public education on the
benefits of backyard composting, the non-collection of grass clippings, and other
mulching techniques. The County should also strongly encourage all municipalities to
adopt volume-based billing systems, which provide generators with a direct financial

incentive for on-site management.
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Itis likely, however, that substantial amounts of landscape waste will continue
10 be collected and require centralized management. The two recognized approaches
to handling this material are direct land application and aerobic composting, using
windrow technigques.

Direct land application has been demonstrated as an effective technique for
handling moderate quantities of leaves. However, several concerns about this
strategy have not yet been resolved, including the effects of repeated applications of
this material on soils, and whether large quantities of grass clippings can be
successfully applied. Also, the logistics of coordinating a County-wide land
application system, which would require centralized shredding of the coliected
material, followed by re-transportation to application sites would likely be extremely
burdensome.

In accordance with development trends observed throughout Northeastern
lllinois, it appears that centralized composting facilities are required to effectively
manage the amount of landscape waste which is locally produced.

There are three approaches available to the County for the development and
operation of composting facilities: (1) private ownership and operation. {2) public
ownership and private operation; and {3) public ownership and operation. These three
approaches can be evaluated by considering five different factors, as presented in
table 3.

Table 3

OWNERSHIP AND OPERATION

Private Public/Private Public
Facility Control Med. High High
Flow Control Low Low-Med Low-Med.
Cost to County Low Medium High
Revenue None Low-Medium Low
Risk Low Medium High
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Facili ntroi: The County would have some control over the
operation of private facilities through the use of stipulations to the
special use zoning permit. The County would have much greater control
over a county owned and/or operated facility.

Flow Control: The County can limit the use of a County-owned facility

to only in-County users. However, if that approach were taken, private
facilities would likely be proposed to handle landscape waste from other
counties. It does not appear that the County has the authority to
prohibit private facilities from accepting material from other Counties.
Cost to the County: Capital and operating costs incurred by the County
are directiy-related to the level of involvement in the facility, ranging
from no cost for a private facility to high costs for a publicly owned and
operated facility.

County Revenue: Compost facilities do not generate large amounts of
net revenue. However, the County could generate moderate revenues
by levying a volume-based surcharge on incoming material at a County-
owned facility.

Investment Risk: The level of risk is directly related to the amount of the
investment made by the County, with the highest risk occurring in a
county owned and operated facility. Potential difficulties include
diversion of material to a lower-priced competitor; facility closure for

environmental reasons; or unforeseen changes in state legislation.

It is recommended that the County pursue the public ownership/private

operation approach for development of landscape waste composting facilities. This

approach will provide a high level of certainty for municipalities and other landscape

waste generators in the County that facilities will be available for the proper handling

of this material.

The facilities shouid be located so that they are convenient to the sources of

landscape waste. The number of facilities will be dependent on the availability of
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centralized locations. Facility development should be scheduled so that operation
begins in the fall season, to insure proper mixing of materials and t0 maximize the

efficiency of the composting process.

VI. CONSTRUCTION AND DEMOLITION DEBRIS

Construction and demolition (C/D} debris consists primarily of wood, wall board,
shingles, concrete, brick, and asphalt. The Needs Assessment estimates that in
1989, 62,020 tons of this material was disposed in landfills. This amount represents
12.6 percent of the total waste stream. '

Most of this material can be reused or recycled. ‘Old asphalt pavement can be
ground or melted, mixed with new aggregate and binders and used as a road base or
surface material. Mixtures of asphalt and glass or rubber are also being tested to
determine their resilience and durability. Concrete can be crushed and substituted of
aggregate. Old bricks are in many cases, already being reused for decorative and
other purposes. B

Wood waste processing facilities are beginning to be established across the
country. Wood may comprise about 20 percent of C/D volumes. In addition, these
facilities usually accept pallets, crates and other wood waste. The chipped wood can
be uses as mulch, as a bulking agent for composting sewage sludge, as fuel, and for
the manufacture of new wood products.

Wood waste can be either source-separated or hand-separated from other C/D
debris at a processing facility. Lumber which has been creosoted, pressure-treated,
or covered with lead paint is generally not processed because of environmental
concerns. Nails and other ferrous metal can be removed with magnets during the
processing. ‘ |

The County should ciosely monitor developments in this area. The actual
amount of C/D debris shouid be more accurately determined by improved survey
techniques. At least one pilot program should be established to gain direct‘experience
in this area. Once separation and processing techniques and potential end-uses are
better understood, the County should consider a ban on the disposal of any C/D debris
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addition, capital and operating costs would likely exceed any revenues produced
through the sale of materials, requiring that the facility charge a tipping fee.
Several local waste haulers, including Fox Valley and Elgin-Wayne Disposal,
Speedway, and Monarch Disposal have already begun development of processing
facilities to handle materials which they collect. Given the existing level of private
sector involvement and the level of uncertainty of the economies of processing
facilities, the County should not consider the development of centralized processing

plants but should encourage private sector efforts in this area.

IX. MATERIAL MARKETS.

The existence of end-use markets for any collected material is essential to the
success of any recycling program. Considerable concern exists as to the availability
of markets for materials being collected. Specifically, the issue is whether there is
suﬁicient market demand for the increased supply of materials being collected across

the country. This issue is best addressed on a material-by-material basis.

' Sufficient market capacities appear to exist for aluminum, ferrous metal, and
glass. Aluminum cans and glass containers are typically recycled back int their
original form. Scrap ferrous metal is reused as a raw material in the steel industry.
To date, end-users have been able to accept all the material that has been collected.
This existing capacity is widely-believed to be able to handle any future increased in
recyclable supply.

For paper, end-use markets vary with the grade of paper being recycled.
Markets for old corrugated containers, while somewhat dependent on export markets,
appear to be fairly stable and able to accept additional volumes. The market situation
for old newspaperé {ONP) appears to be improving. According to the American
Newspaper Publishers Association (ANPA), only 9 of 65 existing newsprint mills in the
U.S. and Canada currently produce recycied newsprint. However, 16 additional paper
mills are being constructed, converted, or expanded to handle ONP, The ANPA
estimates that recycled newsprint production will increase from 1.5 million tons in

1989 to more than five million tons in 1892. Market capacity for recycled high-grade
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office paper has also been increasing in response to the increased supply of this
material.

Plastics recycling is a relatively new concept and as such, markets for this
material are not as established as those for other materials. Adequate market capacity
appears to exist for high-density polyethylene (milk jugs and taundry detergent bottles)
and polyethylene terephthalate {soda bottles}. Market capacity is just beginning to be
developed for other types of plastics such as polystyrene, polypropylene, and
polyvinyl chioride.

A common misconception is that market demand does not exist or is weak
because prices are low. This misconception is based on the outdated idea that
revenue from the sale of recycied materials should equal or exceed the cost of
operating a recycling program. In actuality, most new recycling programs, such as
curbside collection, have a net cost which is assessed to program users.

Market capacity has generally been sufficient to meet the supply of material
produced by recent recycling programs. Furthermore, industry is responding to the
increased supply of their materials by creating additional capacity. To maintain this
momentum, the demand for products made from recycled materials must continue to
expand.

The County can and should encourage increased demand for recycled-content
products in several ways. The County should adopt procurement policies which
require the purchase of recycled-content products wherever practical. Bidding
practices should be reviewed and reasonabie preferentiat pricing strategies considered
for recycled-content goods. Shared purchasing practices between the County and
other units of government may result in lower unit costs by increasing the size of
orders.

The County can aiso encourage recycled procurement in other governmental
bodies and the private sector through educational efforts. These efforts should
include an explanation of why recycled procurement is important and source listings
of available recycled products. Recognition programs for organizations which

demonstrate leadership in this area should also be considered. Recycled product
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purchase should also be emphasized in any consumer-oriented educational programs.

The County should strongly support the enactment of appropriate market-
related legislation on the state and federal levels. In addition, the County should work
with local manufacturers to encourage their use of recycled materials in their
operations. Local usage of these materials would help stabilize material markets and

serve as a potential local economic development opportunity.

X. SUMMARY _OF PROPOSED PROGRAMS
A. Diversion Impact

The diversion potential of the various programs outlined above are presented
in Table 4. Residential programs can be expected to collect some 42,181 tons of
recyclables per year. This amount equals 33.0 percent of the residential waste
stream, excluding landscape waste. As discussed earlier, recycling goals for the
commercial and industrial sectors should be proportionate to residential sector goals.
Therefore, recycling targets of 33.0 percent have been set for these two sectors.
The recommended programs in all sectors will recycle a total of 231,948 tons per
year, or 47.3 percent of the amounf of waste generated in 1989.

Although the estimated amount of material recycled in 1989 was only 9.1
percent of the total waste stream, estimated recycliﬁg levels for 1990 are 18.0
percent. This increase is due to the number of curbside programs started during
1990, and the effect of the July 1, ban on landfilling of landscape waste. If the total
12 month impact of the landscape waste ban is considered, existing programs are
diverting 108,057 tons of material, or 22.0% of the total waste stream.

Table 5 shows existing recycling levels and goals for each sector. Existing
recycling efforts have achieved almost half, 46.5 percent, of the recommended overall
recycling goal of 47.3 percent of the total waste stream. Although existing programs
make the overall goal seem within easy reach, the taw of diminishing returns applies
here. It is expected that the implementation of future programs will require
significantly more effort than did already existing programs. An implementation

schedule for the proposed programs is presented later.
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Table 4
Summary of Diversion Potential For
ecommended Recycling Programs

1989 Recycling Recycling
Sector Generation Goal Goal
(tons) (tons) (percent)
Residential:
Existing Curbside
Programs: 1c,563
New Curbside
Programs: 13,763
Enhanced Curbside
Collection: 10,124
Multi-Family Programs: 4,483
Recycling Centers 3,248
Subtotal: 127,983 42,181 33.0%
Commercial: 124,609 41,121 33.0%
Industrial: 110,563 36,486 33.0%
Landscape Waste:
Existing Programs: 59,315
"Exempt" Material: 6,330
Subtotal: 65,645 65,645 : 100.0%
Construc. /Demo. 62,020 46,515 75.0%
TOTAL: 490,820 231,948 47.3%
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Recycling Activity
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17,060
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88,477
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Percent of Goal
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40.3%
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Includes 12 month contribution of landscape waste programs, not just the six months which actually
occurred in 1990.



2. Economic Impact.
The variety of existing residential and commercial recycling programs makes

generalizations of program costs extremely difficult. Residential curbside programs
typically cost from $1.50-2.00 per household per month although in volume-based
billing programs (such as St. Charles}, the cost of recycling is hidden in the per-
container charge. In the commercial sector, corrugated and office paper recycling has
generally been conducted with a net return to the participant.

It is believed that most future programs in all sectors will require additiona!
charges, beyond current collection charges. The collection of recyclables from multi-
family housing and small commercial generators will involve equipment and operating
costs that will undoubtedly exceed the market value of the collected material.

The current average residential refuse service cost of $8.34 per household per
month equates to a cost of about $65.00 per ton of waste using estimated residential
generation rates. Curbside recycling charges of $1.50 - $2.00 per month equates,
assuming 40 pounds of material per household per month, to $75. - 100.00 per ton.
Curbside recycling service, given these costs, results in an 18-24 percent increase in
the total cost of residential refuse service. These higher costs have been accepted by
residential generators. Apparently, the perceived environmental benefits justify the
extra cost, although that cost is a relatively insignificant fraction of most household
budgets.

Insufficient information exists to accurately predict the cost of the new recycling
programs recommended earlier. It is believed that if the incremental costs of the new
programs are reasonable, say no more than 10 - 20 percent, educational efforts which
focus on the environmental benefits of such programs will be able to justify the costs.
However, costs of any new programs must be carefully monitored, and programs
designed to minimize extra costs, so that the costs do not exceed the actual or
perceived benefits of the programs.

The recommended new programs will create new opportunities for both existing
refuse-related companies and new ventures. Positive local economic impacts will result

from new employment opportunities and purchases of equipment and other supplies.
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C. Environment and Energy Impacts

Environmental benefits from recy:cling accrue in two ways. First, recycling
reduces the amount of material handled by disposal facilities and therefore reduces the
environmental impact of those facilities. Second, recycling reduces the amount of raw
material required for product manufacture and also reduces the environmental impact
of manufacturing processes. For example, producing recycled paper reduces water
usage at the mill by 60% and cuts air and water emissions by 95 percent. Steel
recyciing, when compared with steel production from ore, reduces air and water
pollution by 70 percent at the mill.

Recycling also significantly reduces the amount of energy used in product
manufacturing. Energy savings range form 70 percent for making paper from recycled
feedstock to 25 percent for glass containers to 95 percent of the re-smelting of

aluminum. Energy savings for selected materials are shown in Table 6.

Table 6
Energy Savings From Recycling Selected Material

Million BTU per Ton Barrels
Material (average) Crude 0il/Ton
Ferrous 16 2.8
Aluminum 220 38.0
Glass 2 0.3
Plastics 67 11.6
Newspaper 5 1.2
Mixed Paper 17 2.9
Corrugated 9 1.6
Office Paper 21 3.6

Source: Resource Conservation Consultants/Lake County Solid
Waste Management Plan.
The collection, processing, and shipment to market of recyclable materials will,
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obviously, result in some level of energy usage. However, it is believed that the scale
of these processes (e.g., shipping truck loads of rail cars of material) results in energy
usage which is significantly less than the energy savings realized in manufacturing

processes.

Xl. COMPLIANCE STRATEGIES

Several approaches are available to ensure a reasonable likelihood of achieving
the recycling goals identified earlier. These approaches can be categorized as
voiuntary inducements and involuntary (mandatory} requirements.

Voluntary inducements include educational efforts and financial incentives.
Waste generators must be made aware of the problems and concerns surrounding
solid waste disposal, what specific alternatives (i.e., waste reduction and recycling)
are available, and the benefits of alternative waste management practices. A strong
educational campaign, addressing these issues and targeting waste generators in all
sectors, will serve to reinforce the growing public concerns about environmental
protection and encourage increased voluntary participation in recycling efforts.

Positive financial incentives, such as direct savings in waste disposal costs as
a result of recycling, may have the greatest effect on increased participation levels.
As discussed earlier, volume-based billing pfactices are already common in the
comrpercial sector and have been successfully demonstrated in the residential sector.
The County should make commercial generators aware of the savings potential
already available to them, and work with municipalities and waste haulers to adopt
residential volume-based billing systems throughout the County.

Any recyclihg programs developed or recommended by the County must be
convenient 1o the targeted participant. Separation and collection programs which are
perceived to be inconvenient will not be successful, regardiess of the amount of
education or availability of financial incentives.

As a last resort, the County should consider instituting a differential fee
structure at future disposal facilities to encourage recycling. For example, higher

tipping fees would be assessed for waste from communities without extensive
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curbside programs. Commercial haulers could be assessed higher fees if they cannot
document substantial recycling efforts by their customers. The actual price
differential should be carefully established, so that the leve!l of financial disincentive

would be equal to, or greater than, the cost of establishing recycling programs.

Xil. IMPLEMENTATION STRATEGY AND SCHEDULE

Successful implementation of the ambitious programs proposed in this plan will

depend on a strong County commitment to support these proposals. Development
of the recommended programs will be based on County-sponsored education and
technical assistance programs. These programs can be summarized as follows.

1. Genera! Educational Campaign. The County should develop and conduct
a county-wide awareness campaign which focused on solid waste
probiems and the benefits of recycling. This effort can take the form of
a printed brochure, media coverage of the issue, and staff presentations
to civic organizations and other groups. The County should also work
to have solid waste and recycling concepts incorporated into the
curriculum of every public and private school, using material available
from the state and other sources.

2. Specific Educational Efforts. The County should provide specific
information and encouragement to target groups, such as municipalities,
waste haulers, business and industrial groups, etc. Information ranging
from how to establish a volume-based billing system or an office paper
recycling program to how and where to purchase recycled products
should be provided through fact sheets, specialized seminars, and other
activities.

3. Technical Assistance. County staff should provide technical assistance
to selected waste generators to develop new and innovative recycling
programs. This activity could include providing waste audits to
representative generators t0 encourage the establishment of recycling

programs. The resuits of these programs could then be used to develop
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fact sheets and seminars.

County staff will also have to work directly with industry to develop C/D
debris and large woody waste programs. Staff should also work with
municipal recycling coordinators to provide educational assistance and
10 develop more sophisticated data coliection and monitoring methods

tor curbside, multi-family, and other loca! programs.

The County should also provide direct financial assistance to support pilot
programs and other experimental efforts which will lead to the implementation of
widespread programs in specific sectors. The existing Community Development
Assistance Program provides grants to local governments for solid waste-related
activities. Existing program guidelines should be re-evaluated to encourage the
funding of innovative recycling programs.

The above activities, along with other tasks outlined elsewhere in this
plan, will require two full-time professional staff and one full-time support staff. The
Recycling Coordinator, who has already been appointed, will be responsible for data
collection, technical assistance and overall implementation of the plan. The second
professional staff would serve as an education coordinator.

Total annual staff costs are estimated at $100,000-$110,000, including
benefits. Other direct costs such as travel, supplies, and professional development
are estimated at $20,000 per year. Specific educational programs will require an
estimated annual budget of $75,000, for the development, printing or purchase, and
distribution of brochures and other items. Costs for financial assistance programs,

such as grants, have not yet been determined.
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An implementation schedule of efforts in each sector needed to achieve the
proposed 47.3 percent recycling goals is presented in Table 7. Residential programs
should be phased in over the next five years. The commercial and industrial sectors
are scheduled to reach their assigned 33 percent recycling levels by 1996 and 1997
respectively. Diversion of all landscape waste should be accomplished by 1994,
Programs addressing C/D debris will require the most development and are scheduled
to gradually phase-in 1993, reaching their 75 percent diversion target by 1998.

This schedule calls for achieving the 47.3 percent goal in 1998, and easily
exceeds the minimum state requirements of 15 percent by 1994 and 25 percent by
1996. The level of recycling outlined in this plan is unprecedented. Results of the
County’s on-going efforts may show that portions of the plan are not, . in fact
implementable, while other programs may have greater potential than outlined here.
The required 5-year plan updates will provide a vatuable opportunity to reassessing the
goals proposed here. As further developments occur in the still-evolving recycling
field, they should be incorporated wherever possible, to maximize the extent that
recycling reduces the amount of county-generated waste requiring disposal.
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HOUSEHOLD HAZARDOUS WASTE

Household hazardous waste refers to specific waste products which exhibit
hazardous or toxic characteristics, are disposed by consumers, and were originally
intended for household uses. The federal Resource Conservation and Recovery Act
(RCRA) regulates hazardous waste, but specifically exempts household hazardous
waste from regulation.

Examples of such wastes include pesticides, drain cleaners, paint thinners,
solvents, oil-based paints, aged or dirty fuels, used motor oils, battery acid, many
aerosol products, and other materials which are flammable, reactive, corrosive, or toxic.

A 1987 study by the lllinois Hazardous Waste Research and Information Center
(HWRIC), based near Champaign, estimates that between 0.022 percent and 0.047
percent of total landfilled waste is unregulated household hazardous waste. When
appiied to solid waste amounts experienced in Kane County, these percentages
correspond to 231-484 cubic yards per year disposed in Kane County, and 127-272
cubic yards generated in Kane County each year.

The HWRIC estimates correspond to concentrations of 220 to 470 parts per
million of the total waste stream. These are relatively high levels; as much as 10,000
times higher than safe drinking water concentrations for some moderately toxic
substances.

The cumulative impacts of hazardous or toxic household wastes have been
alleged to have caused, or significantly contributed to, groundwater and surface water
pollution at several sites in lliinois (Quincy Municipal Landfill #3, Danville H&L Landfill
#1). However, the design (liner, leachate collection system) and site characteristics of
these facilities must be considered before parallels can be drawn to other landfills.

Additionally, untraceable upsets have been experienced at sewage treatment

plants where disposal of toxic household wastes were suspected as a cause.
Potentially explosive vapors and instances of objectionable odors are an even more
common problem which can be caused by inappropriate disposal of hazardous

household wastes.
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One alternative approach s 10 coliect these wastes separately and dispose them
in a regulated hazardous waste facility. The lllinois Environmental Protection Agency
(IEPA) has conducted several pilot household hazardous waste collection programs in
various communities since 1988. The results of these programs are summarized in
the accompanying table.

In these one-day programs, local residents are asked to bring their hazardous
waste to a central collection point, usually on a Saturday. The IEPA engages a
licensed contractor to accept the material, separate it by type, and ship it to an
authorized facility. The IEPA has provided funding to cover the costs of these events.

Participation rates in 10 programs ranged from 0.9 to 5.8 percent of local
households, averaging 2.1 percent. These low rates are certainly a function of the
inherent inconvenience of drop-off programs. Also, participation could be expected
to increase if the service was repeated and provided on a regular basis in a particular
locality.

To increase participation, some waste haulers are beginning to experiment with
curbside or drop-off collection of selected materials, such as household batteries.
However, results of these efforts are not yet available and the feasibility of collecting
mixed materials including liquids has not yet been determined.

The pilot IEPA programs have been guite expensive, with costs ranging form
$22,087 to $240,800 for each event. The average cost has been $273 per
participant and $1.38 per pound ($2,760 per ton) of material collected. The high
costs result from complex federal regulations for a cradle-to-grave tracking system,
detailed recordkeeping, and restrictive specifications for the design and operations of
disposal facilities. The relatively small volume of household hazardous waste, as
compared to industrial volumes, contributes to a much higher unit cost for handling
and disposal of household material.

Source Reduction
Another alternative approach is to minimize the generation of household

hazardous waste. Educational programs can inform homeowners of the environmental
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impact of this material and encourage the substitution of less hazardous products.
Several publications which explain available alternative products are available from
state agencies. '

Legislative restrictions on the production,use, or disposal of these materials is
another option. An example is the recent state ban on disposal of lead-acid
automotive batteries, requiring that they instead be recycled. Unfortunately, many
wastes, such as pesticides, cannot readily be recycied.

Recommendation

The high cost and questionable impact (with only 2.1 % participation) of the
state pilot programs does not suggest that they are a satisfactory solution to this
situation. However, these programs may be an appropriate first step in increasing
public awareness of the issue. Accordingly, the County should pursue IEPA funding
for a local pilot collection program. In addition, the County should actively monitor
collection efforts in lllinois and other states with the intent of implementing centralized
and/or curbside collection programs when high participation rates and acceptabie
economics can be demonstrated.

The County should also monitor state and federal legislative initiatives to reduce
the generation of household hazardous waste, and strbngly support the adoption of
appropriate measures.

Finally, the County should encourage local residents to reduce their usage of
these materials and substitute non-hazardous products wherever possible.
Widespread educational efforts should be conducted in conjunction with recycling or

other solid waste-related educational programs.
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IEPA Household Hazardous Waste Collection Programs

Pounds Costs (9)

City HH* Partic, PR Total*+* /Partic Total JPound /[Partic
Quincy 16000 273 1.7% 34398 126 45259 1.34 168
Mt. Carmel 4000 45 1.1% 10395 231 22087 1.97 455
Homewood 20000 351 1.8% 41067 117 504031 1.27 150
Brookfield 7800 70 0.9% 26000 371 62759 2.41 897
Vienna 600 35 5.8% 16000 457 37872 2.37 1082
Champaign 23300 564 2.4% 109600 194 156157 1.42 277
Springfielad 40000 643 1.6% 240800 374 248077 1.03 386
Rockford %5900 771 1.3% 214800 279 208197 0.97 270
Naperville 34000 1046 3.1% 113200 lo08 205009 1.81 196
Rock Island 18700 729 3.9% 85200 117 200804 2.36 275

e m— — e ——— . s ]
total- 220300 4527 891460 1236624
average- e —— —
21.1% 197 1.38 273

* Eligble Households estimated from 1980 census data
** Assumes 400 lbs./barrel of waste collected
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SPECIAL WASTE

Special waste can be generally defined as non-hazardous industrial process
waste and waste resulting from poliution control processes. While special waste
may contain certain constituents or exhibit certain characteristics which require
special handling, it does not exhibit the characteristics of hazardous waste as
defined by the Federal Resource Conservation and Recovery Act {RCRA). Examples
of special wastes include sewage treatment sludge, contaminated soil from leaking
underground storage tanks, foundry casting sand, scrap soap, waste polymers, and
baghouse dust.

The transportation and disposal of special waste is regulated by the lilinois
Pollution Control Board and Environmental Protection Agency. Generators of
special waste must first have the material tested to insure that it is not a |
hazardous waste. They must then apply to the |IEPA for a2 waste stream permit to
dispose of the special waste at a landfill which is permitted by the IEPA to accept
such waste. Finally, a licensed special waste hauler is used to transport the
waste. The entire handling process is tracked by a manifest system.

Fourteen of the 21 landfills in the six-county Chicago area are permitted to
accept special waste, including both Settler’'s Hill and Woodland landfills in Kane
County. Some facilities which are permitted to accept special waste, such as the
two DuPage County landfills, either do not accept special waste or restrict the type
and amount accepted.

Tipping fees for special waste are significantly higher, sometimes double,
the fees for municipal waste. The current fees for special waste at Settler’s Hill
range from $13.00 to $15.70 per cubic yard; the Woodland fees are $14.65 to
$15.25 per cubic yard. Tipping fees for special waste at landfills in Cook and Lake
Counties range form $18.00 to $20.00 per cubic yard.

As owner of Settler’s Hill, Kane County must approve any application for a

permit to accept specific special wastes at that facility. The number of permit
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applications and the estimated volume of material for the first nine months of 1991

are shown below:

Summary of Special Waste Permit Applications
:lanuary - September, 1991
Settler’s Hill Landfill

Source Number Cubic Yards Percent
Kane 32 19,257 19%
DuPage 58 46,660 45%
Cook 61 31,109 30%
Other 23 5,678 6%
TOTAL 174 102,704 100%

The total amount of special waste received, extrapolated to a 12 month
period, represents about six percent of the total amount of waste received annually
at Settler’s Hill. |

The amount of special waste received from Kane County, extrapolated to a
full year and converted to tons, is estimated at 12,838 tons per year. Since about
30% of the County’s solid waste goes to Woodland, the total amount of special
waste generated in Kane County in 1991 may approach 18,340 tons, or about 3.5
percent of the total waste stream.

It may be necessary to continue to accept special waste at Settler’s Hill
landfill in order to satisfy the minimum tonnage requirements of the agreement
with the landfill operator. Tipping fees for special was;te should be carefully
reviewed to maximize revenue potential for this material.

Approximately 80 percent of the special waste at Settler’s Hill landfill in the
first nine months of 1991 was soil contaminated by leaking underground storage
tanks. Almost all of this soil is contaminated by gasoline, diesel fuel, or heating

oil.



Viable alternatives to the landfilling of contaminated soil should be fully
considered. Two alternative approaches have been proposed. First, the
contaminated soil could be spread out on a surface, allowing the volatile
contaminants to dissipate into the atmosphere. The air poliution impact of this
strategy would have to be fully considered. Second, bio-remediation techniques,
such as using bacteria to convert the hydrocarbon contaminants to a benign form,
could possibly be utilized.

The county should perform a literature search and other research to
determine the viability of alternative approaches to the landfilling of contaminated
soil. If v'iabil'ity is demonstrated, the County should, to the extent allowed by
contractual constraints, proceed to develop alternative methods for the

management of this material.
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I Intr ion

Incineration, or burning solid waste, is a method of reducing combustible
garbage to carbon ashes before final disposal. By burning municipal solid waste, the
original putrescible waste is reduced to typically inert ashes. Waste may be
incinerated for volume reduction alone or for volume reduction along with energy
recovery. Recovering energy from a waste incinerator in the form of hot water, steam
or electricity is known as "resource recovery" or "waste-to-energy”. Volume
reduction without energy recovery is generally not economically viable. This report
will focus on energy recovery.

Currently there are more than 160 operating municipal solid waste incinerators
in the United States, with at least 150 more under construction.' There are two
basic approaches to energy recovery systems; "mass-burn™ systems and "refuse
derived fuel” systems (described elsewhere}. Mass-burn technology has been used
since the 1870’s and has experienced the greatest levels of technical and operating
success of available technologies. The mass-burn method, related energy markets,
environmental concerns, permitting requirements, and economic factors are detaiied

below.

il. Available Technologies
The mass-burn method of resource recovery is designed to incinerate solid

waste in the condition in which it was received. The waste generaily receives no
processing prior to combustion except for the removal of bulky waste such as white
goods, although mass-burn systems can be designed to include front-end processing
for recovery of recyclable materials. The two main categories of mass-burn systems
are field-erected systems and modular systems. The key components common 1o
both systems are the receiving and storage area, the feed system, the grate system,

the combustion area and boiler, and the ash handling system.

"Waste Age 1988 Refuse Incineration snd Refuse-to-Energy Listings, Waste Age, November, 1988, p. 195.
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There are two types of field-erected systems: (1) "refractory systems”, which
have a refractory furnace chamber and a separate waterwall boiler, and (2) "waterwall
systems”, which have a refractory-lined waterwall furnace and boiler. Refractory
systems are generally available in individual units with 25 tpd to 500 tpd capacities.
Waterwall systems are generally used for large scale processing systems. Individual
units for waterwall systems can exceed 1,000 tpd in size and have been used in
facilities with total capacities as high as 3,000 tpd. The.typical construction time for
a field erected mass-burn facility is between 24 and 36 months.

Modular or "starved air” incinerators are generally shop fabricated in modules
and assembled on-site. Individual units normally range in size from 25 to 100 tpd, but
some new units are being built with 200 tpd capacities. Construction can be
expected to take 15 to 20 months.

A. r S m

Typical field-erected systems have a pit or tipping fioor for waste storage
and overhead bridge cranes for handiing waste. Waste is discharged through
tipping bays into a pit or onto the tipping floor. The pit is usually large enough
1o store three days waste, allowing continuous operation over long weekends
and during downtime. The receiving and storage area is enclosed to control
blowing dust and litter and to minimize noise and odor emissions. For further
odor control, air is drawn from the receiving and storage area into the furnace
where combustion destroys odor.

Waste storage pits typically have overhead cranes with grapples which
are used to mix the waste to improve its combustion characteristics. Overhead
cranes are also used to remove unprocessable waste from the storage pit and
to lift the refuse into the furnace feed hopper. Unprocegsable wastes are items
such as appliances and large pieces of furniture, the processing of which is
limited by the size of the feed chute. Processing such wastes can also have a
negative impact on the grate system. Two cranes are generally used to avoid

interruptions in system operations if one were to fail.
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Most modular facilities have a tipping floor with a front-end loader for
waste storage and feeding. Storage capacity is generally provided for two days
of generation because modular facilities usually operate only 16 hours per day,
five or six days per week.

Eurnace Feed System

Once the loading system discharges waste to the feed hopper, it is
automatically fed into the furnace either by gravity feeding screw augers or a
hydraulic feeder. The ram feeder controls the amount of waste entering the
furnace. Design features such as a cooling system surrounding the chute and
adequate chute iength for maintaining an air seal with waste should be used to
prevent burnback.

Grate System

The feeder pushes the waste onto a grate system which moves the
waste through the furnace for combustion and discharges the waste not
combusted into the ash-handling system. Because of the heterogeneous nature
of municipal solid waste, its incineration can result in uneven heat release. This
can cause variations in steam quantity generation and steam conditions in
energy recovery systems. To improve the efficiency of combustion, a8 number
of grate systems have been designed to agitate the waste during combustion.
The design of the grate system is the major component that distinguishes one
mass-burn system from another.

Field erected systems are designed to tumble, turn and move the solid
waste through the furnace chamber while allowing underfire air to pass through
the grate. The reciprocating grate is the most frequently used design
configuration, although one waterwall system uses a rotary combustion
chamber instead of mechanical grates. The grate area typically has three zones
of activity: the drying zone, combustion zone, and burn-out zone. The grates
are usually inclined, sometimes stepped, 10 create the separate zones. The
grates themselves are made from special alloy materials with heat-resistant

properties. The air required for combustion is supplied by a forced-draft fan
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below the grate system (underfire air) and by secondary air injectors above the
grate system {overfire air). The underfire air also cools the grate reducing
corrosion and wear. The overfire air jets provide oxygen to complete the
combustion of the gases expelled from the primary combustion area. Potential
problems with grates include blockage of air openings (resulting in heat
damage)}, abrasion of moving parts, and wear of hydraulic mechanisms.

There is variety in the waste movement methods of modular systems.
Some use a reciprocating grate system while others use recessed hydraulic
rams, or transfer rams, to transport waste. The grate systems of modular
facilities are designed to limit agitation of waste in an effort to reduce
particulate emissions.

m ion Ar n iler

In both refractory and waterwall systems, the furnace has a thick lining
of fire brick (refractory) to limit heat loss and protect the outer shell of the
combustion chamber from corrosion and sudden temperature changes. The
major difference between refractory and waterwall systems is the boiler
location. Waterwall units have a furnace-boiler combination constructed with
water tube membrane walls that extend from the furnace into the boiler,
forming an integral furnace-boiler unit. This cools the wall surface and reduces
slag accumulation {from ash melting, cooling and solidifying on furnace walls)
while maximizing heat energy recovery. Refractory units have a boiler located
downstream of the combustion chamber. They generally have air-cooled
metallic biocks in the high-temperature zone of the furnace to prevent slag
accumulation and to facilitate cleaning. Steam is superheated in hanging boiler
tube bundles in the convective passes of the boiler.

Depending on the boiler design, an air-preheating section may be located
near the boiler exit and a superheater section may be located at the boiler
entrance. To ensure complete combustion and to keep metal surfaces in the
combustion zone from overheating, the equipment is operated under excess air

combustion conditions. The waterwall system uses less excess air for
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combustion than the refractory system. The water tube membrane walls of the
waterwall system absorb a significant amount of heat in the furnace, and the
combustion chamber loses iess heat than the refractory chamber. As a result,
boiler thermalefficiency for a waterwall furnace is generally 65-70% and for a
refractory furnace is 60-70%.7

Steam from the boiler is sent to a condensing turbine which produces
electricity. Delivery of electricity to the utility grid is controlied by switchyard
and interconnection equipment specified by the utility which will be using it.
After going through the turbine, the exhaust steam is sent to a condenser then
pumped back to the boiier as feedwater.

Most modular systems have refractory furnaces. Because modular units
are smaller in size than field-erected units, the refractory used in the furnaces
is more sensitive to temperature changes, abrasion, and chemical attack.
Starved-air {or controlled-air) combustion is usually used in the primary chamber
and is created by restricting the quantity of air fed into the chamber to less
than the theoretical (i.e., stoichiometric) amount of air necessary for complete
combustion. Combustible gases produced in the primary chamber are
completely burned in the second chamber, where auxiliary fuel is often fired
and excess air introduced. Heat recovery occurs after the primary and
secondary chambers, making energy transfer by convection only. Two stage
combustion limits air pollutant emissions because the low combustion
temperature in the primary chamber minimizes the vaporization of the metallic
components of the waste. Slagging of glass components is also minimized.
The gases generated in the primary chamber aiso contain fewer entrained

particulates due to the controlled combustion.

2MDR Enginvering, Inc., Leke County Solid Waste Managemant Pisn, Fins! Report 5.0 Incineration Technology Assessment,
March, 1988, p. 5-8.
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E. Ash Handlin m

Ash from mass-burn facilities is comprised of uncombusted ash
remaining on the grate system (bottom ash), grate siftings, and fly ash from the
air pollution control equipment. Ash can be handled through wet or dry
systems.

In 8 wet ash handling system, bottom ash and grate siftings fall or are
directed into a water-filled quench tank for cooling. The water in the tank acts
as an air seal to prevent leakage of air into the furnace. The ash is removed by
rams or drag chain conveyors which carry it to a hopper for loading into trucks.
A dewatering incline is often incorporated to reduce moisture in the ash. The
ash may be processed 10 remove metals.

In a dry ash system, bottom ash falls off the grates into a chute where
the grate siftings are added. The chute is kept filled to provide an air seal for
the boiler; the time spent in the chute allows the ash to cool. The ash is
removed from the chute by conveyors along which water is sprayed to control
dust.

Fly ash is collected from the air pollution control system by dust-tight
conveyor systems. An ash conditioner mixes the ash with water mist to
minimize dust. Flyash may be combined with bottom ash or handled
separately.

Ash from field erected mass-burn plants typically is equal to 15-25% by
dry weight and 5-10% by volume of as-received waste. Since approximately
25% of ash is moisture, the wet weight of ash is generally 20-35% of the
weight of as-received waste.?

Most new modular systems have continuous ash removal systems similar

to the submerged drag chain system used in field-erected facilities. Because

’MDR Engineering, Inc., Loke County Solid Waste Managermnent Pian, Final Report 5.0 Incineration Technology Assessment,
Mearch, 1988, p. 5-68.
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modular mass burn facilities typically experience higher levels of unburned
material in the ash, the dry weight of the total ash product will generally be in

the range of 20-35% by weight of the as-received waste*,

. Facility Sizing and Compatibility With Recycling

Energy recovery facility sizing must take into account the heat value of the
waste to be processed, availability, and low periods of waste generation. The
inherent heat values of the individual components of municipal solid waste, and the
overall composition of the wastestream to be processed have a direct effect on the
proper design of energy recovery facilities. HHV is a measure of the energy content
of waste in British therma! units per pound (Btu/lb). As the HHV of waste increases,
more energy can be released during combustion from each ton of waste processed.
Energy recovery facilities are designed to accomodate a specific rate of energy release
during the combustion process; as the waste HHV increases, a facility is able to
process fewer tons of waste. It is critical to the proper sizing of a facility that the
design point (the maximum waste HHV value) be designated in the upper end of the
expected range of annual average waste HHV. This requires a close examination of
the HHV rates of individual components of municipal solid waste (shown in Table 1)
and a thorough assessment of future waste stream composition given expected
recycling program results.

Availability is 8 measure of the extent to which a facility is available to process
waste at its full capacity over a given period of time (usually a year). Energy recovery
facilities are typically designed to operate at 2 minimum of 85 percent availability on
an annual basis. ’

Low periods of waste generation typically occur during the winter months when

waste generation rates are beiow the annual average.

“HDR Enginesring, inc., Lake County Solid Weste Management Plen, Final Report 5.0 Incineration Technology Assessrment,
March, 1988, p. 5-68.
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TABLE 1

AVERAGE ULTIMATE AND SORTED ANALYSES OF U.S. MUNICIPAL SOLID WASTE

COMPONENT MA 9 HEAT CONTENT Ib
Sorted Analysis
Paper 43.0 7,200 . -
Plastics 3.0 9,500-16,000
Rubber, Leather 2.0 9,000
Wood 3.0 7,000
Textiles 3.0 8,000
Yard Waste 10.0 7,000
Food 10.0 7,800
Fines 10.0 0
Glass, Ceramics 9.0 0
Metals: Ferrous . 6.0 0]

Aluminum 0.7 0]

Other nonferrous 0.3 0 -
Ultimate Anatlysis
Moisture 25.2 ,
Carbon 25.6 -
Hydrogen 3.4
Oxygen 20.3
Nitrogen 0.5
Chlorine 0.5
‘Sulfur 0.2
Inorganics 24 .4

Source: UIC, Technological and Economic Evaluation of Municipal Solid Waste
Incineration, September, 1988.




It is important that a facility be sized giving careful consideration to the above factors
to avoid operating at below processing capacity, which could lead to disincentives
for recycling and a greater need for landfilling peak volumes.  The land requirement
for an incinerator site is affected by the geometry of the facility, the location of
access roads, surrounding land use, and consideration of loca! ordinances.

Field tests and quantitative derivations show that the incineration process can
benefit from the removal of recyclables prior to incineration. Combustible and non-
combustible materials can have a significant impact on incineration when recycled.
Non-combustible materials include fines, glass, ceramics, and metals. Combustible
materials include paper, plastics, rubber, leather, wood, textiles, yard waste, and
food. The heat value of municipal solid waste can be increased through the removal
of non-combustibles because the amount of slag formed is reduced, and the
operational reliability of the combustor is increased. Heavy metal emissions through
flue gas and bottom ash can also be reduced.® If 50% of the paper and all of the
plastic, metal and glass were removed from the wastestream, the heat content of the
municipal solid waste would increase 12%, from 5506 Btu/Ib to 6148 Btu/lb.® Tests
have shown that, in addition to increasing heat value, recycling increases boiler
efficiency and reduces ash quantities.’

Recycling is an also important component of a solid waste management system
using incineration because it has the potential to reduce heavy metals, acidic gases,
nitrogen oxides, and, possibly, dibenzo-p-dioxins and chiorinated dibenzofurans in

municipal solid waste. Recycling materials such as nickel-cadmium batteries can

*Rood,, Technologicsl and Economic Evalustion of Municipal Solid Waste Incinerstion, Office of Technology Trensfer,
University of lilinois Center for Solid Waste Manegement Research, p. 50.

*Mark J. Rood, Technological end Economic Eveluation of Municips! Solid Waste Incineration, Office of Technology Transfer,
University of lifinois Center for Solid Waste Manegement Research, p. 51.

’Resource Recovery Focus, 8 publication of the Institute of Resource Recovery, Vol. 1, No. 1, Spring, 1988,
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reduce lead and cadmium mass emission rates by 41% and 71%, respectively

(Sommer and Kenny, 1984).°

V. Energy Markets
The economic viability of a resource recovery project hinges on the existence

of a market for the energy or materials recovered from the municipal solid waste
stream. Most modern waste incineration plants are designed to use combustion heat
to produce thermal and/or electric energy. Each ton of municipal solid waste can
produce approximately 4,000 to 6,000 pounds of exportable steam or 350 to 600
kwh of exportable electricity.® The product recovered, whether electricity or steam
must meet the specifications of the potential buyer(s). Thermal energy can be used
for in-plant processes, heating and cooling systems, or for mechanical drive power.
Electrical energy can also be used in the plant itself, sold to local industry, sold to
privately or publicly owned utilities, or "wheeled" to neighboring utilities.
A. Electricity Markets
The advantages to the generator of selling energy to an electric utility are
the long-term financial stability of the utility and its ability to consume alf of the
electricity available for sale. The amount of electricity sold by a municipal
incinerator is small relative to the power requirements of a large electric utility,
therefore the only limitations are on availability. Unlike non-utility businesses,
utilities are provided a measure of market and financial stability by the
regulatory process.
Under the federal Public Utility Regulatory Policies Act {PURPA) of 1978,
utilities are required to purchase electricity generated by independent producers.
PURPA authorized the Federal Energy Regulatory Commission (FERC) to provide

economic incentives and to remove institutional barriers to encourage the

*Mark J. Rood, Technological and Economic Evaluation of Municipal Solid Waste incineration, Office of Technolo gy Transfer,

University of lifinois Center for Sclid Waste Management Research, p. 51.

*Bruce Bawkon, P.E., Municipal Solid Waste Msnagement Options: Landfills, Springfield, IL: llinois Department of Energy
end Natural Resources, 19839, p. 3-11,
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development of independent producers. PURPA requires utilities to purchase
power generated by qualifying facilities at a price equal to their "avoided costs”
{the costs the utility can avoid by not generating or purchasing the same power
from other available sources).

In lllinois, utilities function with an excess generating capacity which
lowers the "avoided cost” price. House Bill 942 {P.A. 85-882) enables waste-
to-energy facilities to sell electricity at a price equal to that paid by local
governments. Under this law, utilities would receive credits from the State of
Itlinois Department of Revenue in an amount equivalent to the utility’s costs for
purchase from the qualified facility. The qualified waste-to-energy facility is
required to reimburse the State Revenue Department for credits received, but
not until the capital costs for the waste-to-energy facility have been repaid. In
this manner, the artificially high revenues the waste-to-energy facility receives
initially are offset by repayment at a later time. PURPA also requires investor-
owned electric utilities to purchase electricity from waste-to-energy facilities
located within their service districts.

It is also possible for the waste-to-energy facility to sell electricity to a
third party, making use of the transport facilities of another. This third-party
"wheeling" involves a generator, a transmitter and a buyer. Two-party
wheeling takes place when a utility transports power from a generator in its
service area to a party outside its service area which either partly or wholly
owns the generator. Wholesale wheeling occurs when the electricity purchaser
sells the power to a retail customer. Retail wheeling occurs when the direct
purchaser of the wheeled power is also the end user of the power. There are
no existing state or federal laws that force an unwilling utility to wheel power,
and some may be reluctant to do so because of the potential loss of a major
customer in its service area.

B. Therma! Enerqy Markets

Thermal energy products can include steam, hot water, and chilied

water. Unless thermal energy sales are made to an existing district heating
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system, a distribution system must be constructed for energy transport. The
relative proximity of individual customers must then be considered. The size
and stability of a thermal energy market should also be evaluated to determine
if the user can accept all of the thermal energy produced by the waste-to-
energy plant 24 hours per day, 365 days per year. The best thermal markets
are generally manufacturers who operate around the clock year-round and
require large amounts of steam or hot water in their processes.

The purchaser will specify its requirements for the temperature and
pressure of the steam; the recovery system will need to be designed to meet
these requirements. Steam is usually produced in an incinerator at 600 psi or

less, and temperatures can range from 250 to 1000° F.

V. ‘ Siting and Permitting

The objective of the site selection process is to identify areas which have the
characteristics necessary for an environmentally sound incineration facility. This
process is the same as that used in siting a sanitary landfill or any other regional
pollution control facility, and is discussed in detail in a separate chapter.

Development and construction of an incineration facility cannot begin until a
State Solid Waste Management Site Development Permit is issued by the lllinois
Environmental Protection Agency {IEPA}. The application requires SB172 Siting
Approval (detailed elsewhere), which requires the municipality or county in which the
facility is proposed to approve the location of the facility. Hydrologic and geologic
analyses, a construction plan, an operating plan, and a monitoring program are aiso
required. The appliéation review period is 90 days. A finding must be made on the
application completeness within 30 days. The remaining time is used for
documentation.

The hydrologic and geologic analyses must contain a detailed evaluation of the
hydrogeologic conditions beneath and adjacent to the proposed incinerator site.

Hydrogeologic data are based on a systematic investigation using data from soil



borings, piezometers, water wells and other water sources, and the chemical
characteristics of subsurface waters.

The site development plan must be prepared ona 1" = 200’ topographic map
to indicate buildings, traffic control installations, preprocessed refuse and processed
residue storage facilities, combustion and air emission contro! equipment, water
recirculation equipment, sewer connection points, fencing and all other items of the
developed, operational facility. Cross sections of the final configuration of the
physical plan are required.

The operating plan must describe procedures for unloading delivery vehicles,
storing refuse, processing waste, controlling air emissions and ash residue,
recirculating water for cooling, discharging wastewater, and any other information for
clarification of the operation. All preliminary processing and other ancillary steps
should be presented in detail. |IEPA reviews the operating plan carefully to ensure the
facility’s operations maintain the level of environmental control afforded by the
engineering design.

The monitoring program must be designed in accordance with IEPA and loca!
environmental requirements to monitor pollutant emissions, wastewater discharge, ash
residue management, and noise and odor control.

.The following special permits may be required in addition to the above:

IEPA Division of Air Pollution Control - A permit is required from the IEPA for
the construction of any new emission source. An application shall contain data
regarding the nature of the emission source and air pollution control equipment;
the specific sources and quantities of uncontrolled and controlled air
contaminant emissions; the type, size, efficiency, and specifications of the
proposed emission source or air pollution control eguipment; and maps,
statistics and other location data.

IEPA Division of Land Pollution Control - A special waste hauling permit to
transport material coliected by scrubbers, baghouses, or electrostatic
precipitators may be required. Application for an lllinois special waste hauling
permit requires owner and operator information and vehicle description be filed.
An IEPA waste hauler ID number is issued and is to be displayed on vehicle
while hauling material.
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IEPA Division of Water Pollution Contro! - If cooling water is to be discharged

from the facility, a permit is required for the construction of a new wastewater
source and for wastewater discharge into an existing sewer system. The
application requires characterization of the buildings and processes served by
the sewer system and information regarding flow and engineering design. The
quantity of discharge along with sewer layout drawings are specifically
required. - -

Federal Aviation Administration Beview - Any construction near an airport or

construction of more than 200 feet in height above the ground requires review
by the FAA to determine potential aviation hazards. Depending upon the
proposed stack height of the facility, FAA review may be necessary. The FAA
approval will normally require appropriate markings and warning lights. if the
facility is located near an airport, additional height limitations may be imposed.

IEPA operating permits from each division are also required. Operating permits
are issued if the facility has been constructed according to the specifications
ot the construction and development permits.

A local permit is required from the area sanitary district if connection is to be
made for the discharge of wastewater. An application will include facility
name, name of county contact person, SIC codes, detailed description of
facility operations including raw materials and chemicals used and products,
water usage and discharge information, pretreatment processes, and
wastewater characteristics.

Environmental Impact
A. Air Emissions

The combustion of municipal solid waste generates various emissions
into the atmosphere. These pollutants are categorized by USEPA as criteria
pollutants, acidic gases, heavy metals, and organic materials. They are
summarized in Table 2.
1. Begulations

The National Environmental Policy Act (NEPA) was passed by the U. S,
Congress in 1970, setting in the framework for environmental protection
through this and future environmental laws. Also in 1970, the lllinois General

Assembly passed Public Act 76-2429, known as the Environmental Protection



Act (The Act) which grants the IEPA full authority to administer environmentat
programs.

Federal regulations pertaining to the control of air pollutants are found
in Title 40, Chapter |, Subchapter C - Air Programs, Parts 50-81 of the Code
of Federal Regulations {CFR):

- 40 CFR 50 National Primary and Secondary Ambient Air Quality

Standards (NAAQS).

- 40 CFR 52.21 Prevention of Significant Deterioration of Air

Qualtity (PSD).
- 40 CFR 60 Standards of Performance for New Stationary Sources
(NSPS).
National Ambient Air li ndar

The standards, established by the USEPA, establish the maximum ground
level concentrations of designated pollutants in the ambient air determined to
be adequate 10 protect the public health and welfare. There are both primary
and secondary standards. Primary standards are designed to protect the public
health; secondary standards, which are more restrictive, establish levels to
protect the public welfare. Presently, National Ambient Air Quality Standards
(NAAQS) have been adopted by the EPA for six pollutants {see Table 2}.
NAAQS standards are summarized in Table 2. Factors such as wind, stack
height and surrounding topography are input to a dispersion mathematical
mode! to assess compliance with both NAAQS and PSD standards.
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TABLE 2

AIR POLLUTANTS
GENERATED BY THE COMBUSTION OF
MUNICIPAL SOLID WASTE

Criteria Pollutants QOrganic Material
Sulfur Dioxide (S0,) Polychlorinated Dibenzo-p-Dioxins
Nitrogen Dioxide (NO,) (PCCD)
Carbon Monoxide {CO} Polychlorinated Dibenzofurans {(PCDF)
Particulate Material Polynuclear Aromatic Hydrocarbons
Lead Benzo-a-anthracene
Benzo-a-pyrene
Acidi Benzo-e-pyrene
Coronene
Hydrogen Chloride Fluoranthene
Hydrogen Fluoride Non-Methane Hydrocarbons
Sulfur Dioxide Polycyclic Aromatic Hydrocarbons

Nitrogen Dioxide

Metals

Arsenic
Cadmium
Mercury
Chromium
Nickel

Lead
Antimony
Beryllium
Copper
Manganese
Molybdenum
Tin
Selenium
Vanadium
Zinc

Source: IDENR, Municipa! Solid Waste Management Options: Waste-to-Energy, June,
1989. .



Based on NAAQS provisions of the Clean Air Act, an area is classified as
either attainment or non-attainment; non-attainment meaning air quality in that
area is poorer than NAAQS for the ozone pollutant. A resource recovery facility
emitting more than 100 tons per year of volatile organic compounds (VOC)
would be designated a "major stationary source”, and its construction would
be prohibited unless it complied with a strict set of rules regarding emission
rates.

Prevention of Significant Deterioration (PSD) Review

PSD standards specify the maximum total contaminant increase for all
new sources constructed in a region. In a PSD review, the impact of emissions
must be analyzed for all regulated pollutants emitted in "significant amounts™
and for which the project area is classified as attainment. The PSD significant
emission thresholds as adopted by the State of lllinois are listed in Table 3.

Based on the preliminary calculations of emission rates for a 1000 tpd
municipal waste incineration facility shown in Table 3, such a facility would be
a siignificant source of all criteria pollutanté. A PSD review also considers the
need for additional air quality monitoring data in the project area. Monitoring
data are required for up to one year for each poliutant whose impact exceeds
a de minimis impact threshold (Table 3). If these thresholds are exceeded, up
to one year of air monitoring data must be collected prior to facility
construction.

The final element of a PSD review includes an evaluation of the Best
Available Control Technology (BACT) which must be applied to each PSD
pollutant emitted in greater than significant amounts. BACT guidelines are
determined -by the IEPA on a case-by-case basis and consider the following

categories of pollutants:

1. particulate matter, sulfur dioxide, and nitrogen oxides;
2. acidic gases which must include hydrogen chioride;
3. heavy metals, which must include arsenic, cadmium, mercury,

chromium, nickel and lead; and
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TABLE 2
SUMMARY OF NATIONAL AMBIENT AIR QUALITY STANDARDS

Averaging Primary  Secondary

Pollutant Time uglm? pglm?®
r —— —
| Carbon 8-hour 10,000 10,000
Monoxide 1-hour 40,000 40,000
Lead Quarterly 1.5 1.5
Nitrogen Annual 100 100
Dioxide
I 0zone 1-hour 235 235
Particulate | Annual 24- | 50 50
Matter as hour 150 150
PM,o
Sulfur Annual 80 none
Dioxide 24-hour 365 none
3-hour none 1,300
1-hour none none
ote:
(1) ug/m® means micrograms (or one millionth of a gram) per cubic
meter
(2} PM,, means particulates which are less than 10 microns in
diameter



TABLE 3

SIGNIFICANT EMISSION THRESHOLDS AND DE MINIMIS IMPACT
THRESHOLDS OF PSD-REGULATED POLLUTANTS

Pollutants Significant De Minimis Annual
Emission Impact Emission Rate
Threshold Threshold For 1000 tpd
(TPY) {ug/m? Facility (TPY)
Sulfur Dioxide (SO,) | 40 13 (24-hr avg.} | 264.20
Particulates (TSP} ¥ | 25 10 {24-hr avg.) { 55.90
(PM,,) ® 15 10 {24-hr avg.) | 55.90 |
Carbon Monoxide 100 575 (8-hr avg.) | 185.76
(CO}
Il Nitrogen Oxides 40 14 {annaul 915.20
(NO,) avg.)
Ozone (0;) 40" -2 41.7
Lead {Pb) 0.6 0.1 (3 mo. 1.09
“ avg.)
Notes:

(1} 40 TPY of VOC {hydrocarbons).

{2} No de minimis threshold has been established; if volatile organic
compound emissions exceed 100 TPY, however, monitoring data would
be required.

(3) Ground level concentrations.

(4) Total suspended particulates.

(5) Particulates less than 10 microns in diameter.

Source: 40 CFR 52.21, 1987, and 40 CFR 52.736, 1987.



4, organic materials, which must include polychlorinated dibenzo-p-
dioxins, polychlorinated dibenzofurans, and polynuclear aromatic
hydrocarbons.

If the facility is considered a stationary source, additional issues will need
to be resolved in the permitting process. A facility is considered a stationary
source if it is charging more than 250 tpd of refuse and has the potential to
emit (as defined by 40 CFR 52.21(b)(4}) greater than 100 TPY of any one of
the criteria poliutants.

USEPA has developed a set of combustion strategy elements termed
"good combustion practices”, which are designed to limit both carbon dioxide
and organic emissions. The USEPA guidelines focus on minimizing organic
emissions by proper incinerator design and operation and by continuous
monitoring to contro! carbon monoxide (CO), an indicator of complete
combustion and the potential for increasing levels of potentially toxic organic
pollutants.

New rce Performan andards (NSP

NSPS is a performance standard applicable to new resource recovery
facilities. In 1974, a NSPS for particulate matter emissions from municipal
incinerators was promulgated under Section 111(b) of the Clean Air Act (CAA).
It required larger incinerators constructed or modified after the date of proposal
of the NSPS to limit particulate emissions to 0.08 grains of particulate matter
per dry standard cubic foot of exhaust gas (0.08 gr/dscf). In 1986, USEPA
promulgated a particulate matter standard for new, large industrial boilers of
0.1 pounds of particulate per million Btu (approximately equivalent to 0.03
gr/dscf); this would apply to new resource recovery facilities processing over
200 tpd of municipal solid waste. EPA intends to revise the existing NSPS in
the CAA to include further emission limits and quantitative requirements for

monitoring.



2. ontrol Technologie

The control of air poliution from municipal solid waste incinerators can
be accomplished through several approaches. One is to control the combustion
process thereby minimizing the production of certain pollutants. Another is to
use ancillary air pollution equipment to separate and remove pollutants from the
flue gas.

Municipa! solid waste combustion processes are designed to convert
organic materials to carbon dioxide and water. Inefficiencies in the combustion
process can result in the emission of substantial quantities of carbon monoxide
(CO) and various organic compounds, including chlorinated dibenzodioxins
(CDD} and chlorinated dibenzofurans {(CDF).

Air poliution control technologies used to remove pollutants from flue gas
include electrostatic precipitators, fabric collectors, wet scrubbers, dry injection
and spray dryers. Because the application of one control technology for one
poliutant may have a positive or negative effect on the control of several other
pollutants, effective air pollution control requires a comprehensive assessment
of available technologies.

Electrostatic Precipitators: An electric charge is applied to dust laden flue gas
which is distributed between ‘rows of discharge electrodes and grounded
collecting plates. The particulates are pulled or attracted to collecting plates,
where they are deposited. They are periodically removed from these plates by
mechanical rapping and collected in hoppers beneath the precipitator.

Fabric Collectors {(Baghouse): In this system woven or felted fabric is formed
into bags. Numerous bags comprise a system. The dust laden flue gas is
distributed among the bags, flows up the inside of the bags, through the fabric,
and deposits particles on the filtering surface. Clean air exits the top of the
collector.

Wet Scrubbers: Water soluble gaseous air pollutants can be separated by
saturating the flue gas with water vapor. An alkaline scrubbing medium such

as calcium hydroxide or calcium carbonate is introduced into the scrubber to
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react with pollutants such as hydrogen chloride, hydrogen fluoride, and SO?.
Dry Injection: Dry injection systems (dry scrubbers) can also be used to contro!
pollutants. A dry alkaline material such as calcium hydroxide is injected into
the flue gas. It reacts with the pollutants, then the particulate material is
separated and removed from the gas stream with a fabric filter or electrostatic
precipitator.

Spray Drver: Contaminants may also be collected by atomizing an aqueous
slurry (usually lime and water} that reacts with the pollutants in the flue gas.
The dryer is operated to allow all the water in the slurry to evaporate; this
eliminates the need to treat a secondary liquid waste stream.

Estimated collection efficiencies for the described systems are outlined
in Table 4.

The USEPA has developed an analysis of total emissions from existing
and projected municipal waste incinerators. The number and the tota! design
capacity (tons of refuse per day) of existing municipal solid waste incinerators
are summarized in Table 5. In view of the anticipated growth of the incinerator
industry, EPA’s analysis includes estimates of the number and capacity of new
facilities expected in the near term. Capacity growth projections for
incineration facilities through the year 2000 range from 120,000 tons per day
(Franklin Associates) to 250,000 tons per day {Frost and Sullivan). The EPA’s
estimates of the number of projected facilities and the projected design
capacity in tons per day are also summarized in Table 5. Included in the data
presented are planned facilities which are not yet operating, but are either
under construction, have contracts under negotiation, have contracts for
construction or have been formally proposed.

The evaluation of stack emissions presented in Tables 6 and 7 is limited
to those emission constituents for which emission test data and some
indication of public health or welfare concern are available. The baseline
" emission estimates for existing facilities (Table 6} include consideration of air

pollution control devices in place. The national estimates presented in Table 7
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reflect extrapolation of existing test data for individual sources to the source
categories by estimated annual waste throughput. The emission factors used
to estimate both meta! and organic emissions were developed from data
presented in EPA’s Municipal Waste Combustion Study, Emissions Data
Volume, EPA (1987b).



TABLE 4

ESTIMATED COLLECTION EFFICIENCIES
FOR SELECTED SYSTEMS

Other
System Particles | $02 HCI Hg Metals PCDD
ESP 98.5- -0- -0- 20-30 95-98 25-50
SD/ESP 99.9 60-75 95-98 50-80+ 95-98 70-80
SD/FF 98.5- 65-80 95-98 804+ 99+ 90-99
DI/ESP 99.9 60-70 {70-80)}) | --- 95.98 (60-70)
DI/FF 99.0- 70-80 80-90 - 99 + 90-99+
SO/DI/FF 99.9 80-90 95-98 {80 +) 99 + 90-99 +
ESP/WS(a) | 98.5- 50-60 95 + {B5+) 95-98 (80-80)
ESP/WS(2) | 99.9 90-95 (95 +) {85 +) 95-98 {90-99)
' 99.0-
99.9
99.0-
99.9
98.5-
99.9
98.5-
99.9 "
ESP = Electrostatic Precipitators S0, = Sulfur dioxide
SD = Spray Dryers HClI = Hydrogen chloride
FF = Fabric Filter Hg = Mercury
DI = Dry Injection PCDD = Polychlorinated dibenzo-p-
dioxins

WS = Wet Scrubber
Uncertainties exist where parenthetical data are shown.

Uncertainties exist in all above values due to infiluence of many operational factors,
such as temperature, flow rate, etc.

Source: IENR, Municipal Solid Waste Management Options. Waste-to-Enerqy, June,
1989.
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TABLE 6
ESTIMATED ANNUAL STACK EMISSIONS FROM ‘EXISTING
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For the population of ﬁrojected municipal solid waste incineration
facilities, emissions were estimated using model plants and emission test data
from the newer, well-operated existing facilities (Table 7). Design capacities
selected for the model plants were 500, 1000, and 3000 tons per day for mass
burn facilities, 1500 and 3000 tons per day for the RDF facilities, and 100,
250, and 400 tons per day for the modular facilities. The metal and organic
emission factors varies by combustor technology. Baseline control efficiency
assumed good particulate control equipment, with 99 percent control efficiency
and good combustion to reduce organic emissions. All new facilities were
assumed to include heat recovery equipment. No acid gas control equipment
was assumed for the baseline analysis. The selection of emission baselines is
described in detail in EPA’s Municipal Waste Combustion Study, Assessment
Of Health Risks {1987a).

B. Residu h Di I

The residue of ash and inert material that remains after combustion of
municipal solid waste must be landfilled. Due to concerns about content and
hazard potential, incinerator ash in lllinois is classified as "special waste™ and
cannot be co-disposed with municipal solid waste at a conventional landfill,
except by special permit. Proposed state regulations will require disposal of ash
residue in a lined monofill equipped with leachate collection and monitoring
systems. Legislation recently introduced in Congress would provide options for
co-disposal or monofilling of ash in landfill facilities that meet special design
requirements such as single or multiple liners and leachate collection systems.
C. Wastewater Discharge

The principal sources of wastewater from mass-burn systems are
stormwater runoff, sanitary wastes and process wastewater related to the
production of steam and electricity. Stormwater runoff is a function of site and
weather conditions and normally comes from roof drains and paved areas. It

is routed to a retention basin or other outflow from the site.
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Environmental concerns regarding stormwvater relate primarily to contamination
by solid wastes. Roofed waste storage and careful design of drainage patterns
will ensure runoff does not come in contact with solid waste.

Sanitary wastes are a function of the number of workers at the facility.
Total quantities generated are small.

Process wastewaters from the production of electricity include cooling
water, boiler blowdown, and wastewater from boiler feedwater treatment
systems. The amount produced is a function of the amount of electricity
generated, the type of cooling system used, the portion of wastewater recycled
in-plant, and the wastewater treatment selected. The greatest quantities of
wastewater come from excess cooling tower blowdown and boiler blowdown
not discharged to the ash residue quench tank. This excess is typically
collected on site in a closed loop then discharged into the local sanitary sewer
system,

Control of wastewater discharge is regulated by both the Federal and
State Environmental Protection Agencies. A number of regulations have been
formed as a result of the passage of the Federal Water Pollution Control Act
(Clean Water Act) of 1972. Regulations and guidelines pertaining to
wastewater discharges are contained in Title 40, Chapter |, Subchapter D -
Water Programs, Parts 104-147 of the CFR.

State regulations regarding water pollution can be found in Title 1,
Sections 11-13 of the Act. Any facility capable of causing or contributing to
water pollution is required to secure a permit from the IEPA; permit process
guidelines are outlined in Title 35, Subtitle C - Water Pollution of the IAC.

Municipal solid waste combustion facility wastewater can be discharged
to natural waterways and to municipal wastewater treatment plants. |If
discharged to natural waterways, the combustion facility must obtain a National
Pollutant Discharge Elimination System (NPDES} permit from IEPA. Wastewater

discharged to a municipal wastewater treatment plant must meet pretreatment



Vil

standards specified at 35 IAC 307. These standards are determined on a site
specific basis and depend upon treatment plant control capabilities.
D.  Qdor and Vectors

Odors also have the potential to cause enough nuisance to require
regulation (35 IAC 245). Complying with municipal solid waste storage time
requirements and following good housekeeping practices will normaily provide
adequate control of odor emissions.

Vectors are generally not a concern in incineration facilities since all

operations, including unioading and storage, take place indoors.

Economic Analysis
The following is @ comparison of costs for mass burn waterwail and mass burn

modular facilities specifically pertaining to capital and operating expenses.

Development costs are project specific and may include site acquisition, permitting,

site approval, and contracts for waste flow commitment and energy sales. Individual

~ project costs will vary significantly based on ownership and financing.

A. Capital Costs

The Hiinois Department of Energy and Natural Resources conducted a
study of capital costs for modular waste-to-energy facilities which range in
design capacity from 100 to 360 TPD. The capita! cost per ton of processing
capacity ranges from $39,330 to $85,000 (Table 8). Waterwall waste-to-
energy facilities with TPD processing capacities ranging from 200 to 3,00 TPD
have costs per ton of processing capacity ranging from $51,500 to $150,000
{Table 9). Note the data presented in Tables 8 and 9 is somewhat dated.

Capital costs for a 250 TPD modular facility and a 1,000 TPD waterwall
mass burn facility were based on facilities of similar size and technology, but
not on a specific vendor’s technology. The capital costs in Table 10 were
based on the costs presented in Table 8 and 9. The costs presented in Table
10 are not specific for a particular site or technology. Each system is assumed

to include gas scrubbing equipment and a baghouse system.
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TABLE 8

MODULAR WASTE-TO-ENERGY FACILITIES
CAPITAL COSTS

Combustion Capital Cost per ton
Capacity Cost Processing
Facility (TPD) {$1.000) Year CapacityComments
Hartford, MD 300 20,448 1985 68,200Steam
Oswego County, NY 200 16,000 1985 80,000Cogeneration
Cleboine, TX 100 8,500 1985 85,000Cogeneration
Poscagoula, MS 150 5800 1984 39,330Steam Only
Shelton, Ct | 360 28,400 1986  79,000Cogeneration -
Bid & Not
) Constructed
Average 222 15,850 70,306

Source: IDENR, Municipal Solid Waste Management Options, Waste-to-Energy, June,
1989.



TABLE 9

WATERWALL WASTE-TO-ENERGY FACILITIES
CAPITAL COSTS

Cost per ton

Combustion Capital Cost Processing
Facility Capacity (TPD) Year {1,000 Capacity
Essex County, NY 2,250 1988 243,000 108,000
Bergen County, NJ 3,000 1989 286,500 95,500
Boston, MA (1) 1,500 1988 160,000 106,700
Bethlehem, PA 1,000 1988 120,000 120,000
Town of Oyster Bay, NY 1,000 1988 120,000 120,000
Preston, CT 600 1988 80,000 150,000
Duchess County, NY 400 1987 30,500 76,250
Hempstead, NY 2,250 1986 252,553 112,250
North Andover 1,500 1985 123,000 82,000
Claremont, NH 200 1985 17,700 88,500
Bridgeport, CT 2,250 1985 211,180 93,900
Bristol, CT 650 1885 58,480 90.000
Marion, OR 550 1984 47,500 86,400
Alexandria, VA 975 1984 55,500 57,000
Westchester, FL 2,250 1984 178,900 79,500
Baltimore, MD 2,250 1984 185,000 82,200
Pinellas County, FL 2,000 1983 103,000 51,500
Average 1,449 134,283 92,673

Notes: {1) Project bid, vendor selected and not constructed.

Source: IDENR, Municipal Solid Waste Management Options, Waste-to-Energy, June, 1989.



TABLE 10

WASTE-TO-ENERGY FACIUTY
CAPITAL COSTS (YEAR 1988}
COSTS IN 1,000 DOLLARS

Cost Component 250 TPD
Vendar Design Costs 3,000
Construction Phase 17,500
Community Development Fees and Contingencies 2,375
Total Capital Cost 22,875

1 1P
5,000
80,000

8.000

103,000

Source: IDENR, Municips| Solid Waste Management Options: Waste-to-Energy, June, 1989,

The Vendor Costs presented include such things as:

Permits
Construction Management
Temporary Utilities

Construction Costs include such things as:

Site Work/Utilities
Building

Air Pollution Control
Mechanical Systems
Bonds/Insurance
Start-up/Testing

Costs incurred by the vendor may include the costs for permits,

preliminary design for permitting purposes, air emission dispersion modeling,

and construction permits. Permit costs are allocated to the vendor and the



engineering consulting firm assisting the communities. Construction
management provides monitoring services during construction and start-up.

Fees and contingencies include costs for contract negotiations with
energy markets and the vendor and the sale of bonds to finance the faciiity.

Capital costs are estimated in year 1988 dollars and are escalated to the
year construction begins. An example would be to assume two years are
required to permit and develop a facility. Given an acceptable site, the costs
could then be escalated at 4 percent annually to reflect start of construction in
the year 1992, These costs do not include property purchase, condemnation
proceedings or legal fees which vary with different sites. The estimate for the
250 TPD facility assumes the distance to the steam market site from the
facility will be less than one {1) mile with no major interference from existing
streets and utilities. The estimate for the 1,000 TPD facility assumes only
electricity will be sold and that steam will be used in internal processes.

B. Operations and Maintenan

Annual operations and maintenance costs were estimated by ENR and
are summarized in Table 11 (estimated in 1989 dollars). The assumption of the
amount of solid waste processed per year is based on 85 percent plant
capacity.

The cost of direct labor is based on an average salary of $25,000 per
year, since many of the positions at a waste-to-energy facility are skilled or
management. Labor benefits are based on 30% of the base salary.

Maintenance supply costs are estimated to be $4 per ton of waste
processed. Contract maintenance refers to specialized labor and repair beyond
that available from regular staff, estimated at 25% of direct labor costs.

Equipment replacement was calculated at $2.50 per ton of waste
processed. This annual budgetary allotment will accrue in a fund that will
ensure funds are available to repair and replace equipment and be fully operable

over the debt-service period.
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TABLE 11
WASTE-TO-ENERGY FACILITY
OPERATIONS AND MAINTENANCE COSTS (YEAR 1989)
COSTS IN 1,000 DOLLARS
T COMPONENT 250 TPD 1 1P

A mption.

Solid Waste (tons) 77,563 310,250
processed per year
Number of Staff 23 44
Dperations Costs
Direct Labor and Benefits 697 1,430
Maintenance Supplies 450 1,520
Equipment Replacement 310 1,240
Utilities 87 349
Host Community Fee 80 310
Operating Fee 170 480
Piant Insurance 364 480
Direct Cost Subtotal 2,210 5,850
Landfill Hauling and Disposal - Residue 860 3430
Indirect Cost Subtotal 860 3,430

TOTAL 3.070 9,280

Source: IDENR, Municipal Solid Waste Management Options; Waste-to-Enerqy, June, 1989



Electric costs are based on a plant demand of 80 kwh per ton of waste
processed and also factors electrical consumption during the time when the
turbine generator is not generating power during maintenance (assumed to be
10% of the time}.

Host community fee {payment in lieu of tax) provides the host community
a revenue source since the property occupied by the facility will not generate
property tax and will generate additional traffic.

Residue hauling costs are estimated at $2.13/ton assuming a 20 mile
round trip distance. Landfill disposal fees for residue and bypass waste are
estimated at $20.00 per ton in year 1989 dollars.

The operating fee assumes a private company specializing in waste-to-
energy facility operations will be contracted to manage the facility. The facility
management fee is assumed to be 10 percent of the total operations and
maintenance budget.

C. Tipping Fees

Analyzing tipping fees is another way of comparing costs for solid waste
processing and disposal. Data from Will, Lake and DuPage County Solid Waste
Management Reports indicates that tipping fees for mass-burn facilities ranging
in design capacity from 550 to 1200 TPD range from $40.38/ton to
$43.75/ton {in 1990 dollars).

D. NSWMA Survey Results

The National Solid Waste Management Association, (NSWMA),
conducted a fall 1990 survey of all operating and planned incinerators in the
United States and Canada. The survey included cost information which is
signiﬁcantl# Qreater than estimates from sources cited on the previous pages.

The NSWA survey of 83 facilities scheduled for start-up between 1983
and 1994 found an average capital cost of $114.00 per daily design ton,
significantly higher than the $92,673,000 to $103,000,000 reported in the
IDENR study. The timeliness of the NSWMA data suggests it is the more

accurate source of information. In addition, new provisions of the Clean Air



Act and other Federal regulations will likely result in the capital costs of WTE
combustion plants being significantly higher than what is currently reported.

The NSWMA survey concludes that "facilities built today can be expected
to have tipping fees in the $40 to $100/ton range.” The tipping fees cited in
the draft Incineration Report, $40.38 to $43.75 per ton, are at the extreme low
end of the NSWMA - reported range.

The capital and O&M costs cited in the draft report for a 1,000 TPD plant
correspond to total costs of 63.72 per ton, assuming 8% interest over a 20
vear period. Total costs of a 1500 TPD unit, as analyzed in a plan for Madison,
Monroe, and St. Clair Counties, equate to $81.20 per ton. Total costs for
separate 1,000 TPD and 500 TPD units would equate to $104.40 per ton.

The major variable in determining tipping fees is the rate received for
electricity sales. The current avoided cost rate for Commonwealth Edison is
approximately 2.2¢ per kilowatt-hour. This rate would translate into tipping
fees of $50 - $56 for the 1,000 TPD plant and $68 - $73 for the 1,500 TPD
facility.

Higher electricity rates are provided for in House Bill 942 (P.A. 85-882),
which enables waste-to-energy facilities 1o sell electricity at a price equal to
that paid by local governments. However, this provision has not yet been
tested by an actual facility, and the actual price which could be expected is
difficult to determine.

In conclusion, there appears to be a high level of uncertainty as to the
actual tipping fees that can be expected at a WTE facility. Given the increasing
capital costs likely to result from increased regulatory efforts, the middle of the
range repohed by the NSWMA |, i.e. $60 - $80 per ton, may be a reasonable

estimate of tipping fees for facilities constructed during the next 5-10 years.
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l. introduction
The purpose of this report is to provide a basic understanding of the technology

and regulations governing the siting, design and operation of a sanitary landfill for
municipal solid waste. Federal and State permitting criteria, landfill design and
operations, environmental considerations, and economic impact will be reviewed.

Landfilling has been considered the most convenient and economical method
of refuse disposal for thousands of years. The oldest known centrally located landfill
was in Athens in around 500 B.C. Since that time landfilling has remained the most
common refuse disposal method. According to the lllinois Environmental Protection
Agency, (IEPA), 95% of the state of lllinois’ solid waste was disposed of in landfills
in 1988. The USEPA reports that nationally about 87% of the nation’s solid waste
is disposed in landfills. Today’s landfills, however, are a far cry from the open dumps
used in Athens almost 2500 years ago or even those located in the United States 20
years ago. Modern landfill technology has evolved from an unreguiated,
environmentally unsound disposal method to a highly regulated, advanced technology
utilizing state-of-the-art environmental controls. '

Sanitary landfills are developed and operated according to the wastes contained
in the fill. Solid waste has been classified relating to the waste type in an effort to
aid landfili operators and regulators in determining the level of environmental safety
and monitoring necessary to ensure toxic contaminants present within the fill do not
migrate and contaminate adjacent areas. Class Il sanitary landfills accept
construction and demolition waste. Because these wastes are considered inert, fewer
regulatory requirements are placed on these disposal sites. Class H sanitary landfills
are the disposal ciass for non-hazardous and municipal solid waste. Ciass |
requirements are the most stringent because hazardous wastes are disposed in Class

| sanitary landfills.

1. Permitting Requirements
Solid waste management activities, including storage, treatment and disposal

are regulated by the IEPA Division of Land Pollution. Sanitary landfilling in the state

G-2



is regulated under Title 35 of the lllinois Administrative Code. The construction and
operation of a facility designed for waste disposal such as a sanitary landfill would
require a development permit and an operating permit, issued by the IEPA., Federal
guidelines have also been established for solid waste activities under the Resource
Conservation and Recovery Act (RCRA) of 1976. Both state and federal r_egulations
are under revision to further control potential releases of contaminants from sanitary
landfills. The USEPA is currently developing revisions to Subtitle D of RCRA. These
proposed regulations are expected to become effective after June of 1891. (Note:
The new Subtitle D regulations were adopted in October 1991.) The new federal
regulations will likely increase costs, promote uniformity among states, and result in
more widespread use of state-of-the-art technologies. The proposed revisions to
existing lllinois solid waste rules are contained in Docket R88-7, and are summarized
in Chapter Il of this report. {Note: The new lliinois regulations became effective in
August 1990).
A. Development Permit
A development permit is neéessary for construction of access roads, waste

processing facilities, and environmental controls. To obtain a development permit, a
general non-hazardous municipal landfill development proposal and application must
include a legal document stating local approval, site selection criteria, and a
management plan,

Local approval and site selection criteria are detailed in the accompanying report
éntitled "Regional Pollution Control Facility Siting”.

A management plan would inciude:

- Soil and hydrology testing and analysis;

- Liners and berms;

- Daily cover material evaluation;

- Surface water, erosion, and landscape management plan;

- Groundwater monitoring plan;
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- Gas management plan;
- Closure and post-closure care plan; and

- Operating plan which includes personnel, delivery procedure,
landfill cell parameters, screening procedure, pest control, dust
control, odor control, run-on/run-off diversion, erosion controt,
fina! reclamation, monitoring/management of gas and leachate,
and resource recovery operations.

B. Operating Permit

An operating permit certifies the developer has adhered to the provisions of the
development permit plan. This permit is issued after the initial facility development
takes place but before the facility accepts waste. It does not require planning
information beyond that specified in the development permit application operating
plan.

Under IPCB’s proposed regulations (R88-7), separate development and
operating permits will not exist. All owners/operaters would submit an application to

the IEPA to receive a single permit when either developing or operating a landfill.

1. Landfill Design and Operations

Landfill design is influenced by the geographic area served, the type of waste
accepted, and the quantity of waste received. A principal consideration is the desired
landfill site operating life. A determination of operating life is needed to make sound
financial decisions and is helpful in explanations to potential neighbors. The final use
of the site after landfill operations have ceased is another consideration which should
be included in the preliminary design. The preliminary design should also identify the
density of uncompacted waste when it arrives at the landfill, the expected volume
reduction from compaction at the site, the volume of cover compared to the volume
of solid waste and the expected design depth.
A. Landfilling Technologies

There are a number of design technologies for sanitary landfill operations. They

include the Trench Method, Area Method, and Progressive Slope Method.
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1. Trench Method

In the Trench Method, solid waste is spread and compacted in an
excavated trench. The material removed as the trench is formed is used as
daily cover. It is spread and compacted over the waste to form the basic cell.
Excess excavation soil is stockpiled for future covering uses. Solid waste
trenches are spaced together closely and placed perpendicular to the prevailing
wind. This alignment provides maximum soil stability and decreases the
amount of blowing litter. The Trench Method is suited for areas with low
ground tables and high clay soil formations more than six feet deep.

Equipment

The principal equipment used in the Trench Method is machinery for
spreading and compacting the waste as it arrives. Compactors smooth the
surface area, break up the waste, and compact it. At large landfills, éarth
movers spread the waste prior to compaction by other machines. Landfills also
require service equipment to maintain haul roads, control dust (sprinkling),
pump water, build drainage ways, install leachate collection pipes and so on.
Examples are: road graders, sweepers, water trucks and backhoes.

Advan Disadvantage

The advantages of the Trench Method are the ability to use on-site
borrow material, and its adaptability to large variations in terrain and operation
sizes. Another advantage is that the small size of the face minimizes blowing
and littering. Wet weather operations are more efficient because of the optimal
design for drainage.

Groundwater close to the land surface is a disadvantage for the trench
method for obvious reasons. Bottom liners are difficult and expensive to install
using the trench method because the narrow bands are excavated immediately
before being filled. ‘

2, Area Method. _

In the Area Method, a large area of land is excavated, and layers of cells

are constructed until the permitted height is reached. Each cell contains the
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waste received and compacted in one day. This method is most often used to
dispose of large quantities of solid waste.
Equipment

The equipment used to operate the Area Method, as for the Trench
Method, includes spreaders, compactors, and site maintenance equipment.
Because of the large open face of the site, a movable fence is reguired to
contain blowing litter. Additional equipment to aid in receiving, weighing-in
and/or sorting may also be necessary.

Advantages/Disadvantages

The Area Method of landfilling is most frequently used where excavation
below grade is impossible. It is able to accommodate large volume operations
because of the large working face. Because a large area is excavated before
operations begin, liners and leachate coliection systems are relatively easy to
install.

One disadvantage of this method is that adequate on-site material will
be available for daily, intermediate and final cover only if extensive excavation
is done. The costs to import and store cover material are significant. The
increase in traffic such importing necessitates is another disadvantage.

3. Progressive Slope Method

In this method, solid waste is spread and compacted on a slope. The
area directly in front of the working face is excavated for cover material. This
excavation provides a depression into which the next days waste is compacted,
then covered.

Equipment

Progressive Slope landfilling requires spreading, compacting and ancillary
equipment as do the Trench and Area Methods. However, tank trucks and
portable pumps may be necessary to remove rainwater and condensation from

the excavated depressions.



Advan Di vanta

This method is suited t0 a single layer disposal site because cover

material is available on-site and a portion of the waste is deposited below the

original surface.

The disadvantages to this method are limited disposal capacity and the

difficulty of installing environmental quality controls such as liners and leachate

collection systems due to the progressive nature of site excavation.

B. Area and Volume Requirements

A landfill site’s capacity to receive solid waste is influenced by many factors,

including:

Solid waste density following placement
Refuse moisture content

Types of waste received

Waste to soil cover ratio

Settlement

Capacity is also dependent upon several design parameters, including fill height

and sidewall slope. Also, area and volume requirements are obviously dependent

upon the amount of solid waste accepted, and the design life of the facility.

Area requirements for landfills, expressed in total tons of capacity per acre, have been

reported in (or can be calculated from) several recent studies, listed on the following

page.



SOURCE CAPACITY

lllinois Dept. of Energy and Natural Resources’ 18,667 tons/acre
Mass. Dept. of Environmental Quality Engineering? 32,175 tons/acre
Minnesota Waste Management Board® 21,933 tons/acre
Will County* 36,500 tons/acre

AVERAGE 27,319 tons/acre

The land area requirement for a landfill disposal facility should take into account
not only the area necessary for waste disposal, but also a "waste land factor™ which
considers the amount of site space necessary for access roads and other working
areas. This factor ranges between 1.25 for the area method to 2.0 for the trench
method.® Baling, recycling and other on-site processing systerﬁé would increase the
land requirement.

Shreddin

Processing solid waste by shredding prior to landfilling increases the
compaction rate of the waste, thereby increasing the capacity of the landfill.

This method is most often used to prolong the life of a landfill with limited

remaining operating capacity.

Equipment
Typically, a rasp mill is used to shred solid waste. Mill feeding

equipment such as conveyors and transport equipment are also necessary.

'Bruce Bawkon, P.E., Municips! Solid Waste Management Options: Lendfills, Springfield, IL; liiinois Depsrtment of Energy
and Netural Resources, 1988.

WastePlan: Defaull Dats Report, Version 80-6, Boston, MA, Tellus Institute.
*WastePlan: Default Data Report, Version 80-6, Boston, MA, Tellus Institute.
*Wili County Solid Waste Management Plan, Lendfill/Ashfill Component.

Bruce Bawkon, P.E., Municipal Solid Waste Mansgement Options: Landfilis, Springfield, IL: Niinois Department of Energy
and Natural Resources, 1988, p. 4-3.
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Advan isadvan

The advantage to shredding solid waste before landfilling is that
shredded wastes can be compacted to a density approximately 27% greater
than unshredded wastes. The Shredding Method decreases the amount of time
necessary 1o spread and compact waste and minimizes blowing and littering
problems. Site maintenance is reduced because settling gas production occurs
over a shorter period of time.

The disadvantages of the Shredding Method include the potential for
explosion during the shredding process and the cost of constructing buildings
to house the equipment which will limit the trajectory of exploding machinery.
Repair and replacement costs are also factors.

The costs of a shredding operation are site specific, but will generally be
higher on a per ton basis than at a landfill with no processing. These additionai
costs may be justified by the increase in life expectancy of an existing landfill
{vs. siting a new landfill).

Balefilling _

The Balefill Method compresses solid waste into bales which may weigh
more than one ton. Bales are stacked on the working face of a landfill using
a forklift and covered with soil at the end of each working day, forming a cell.
Baling can take place on-site or at an off-site transfer station.

Equipment

Baling facilities are usually enclosed structures with a receiving area
{tipping floor), conveyors to feed the balers, and a loading dock to transport the
bales to the landfill site. Bales are often transported by forklift at the disposal
site and stacked (usually three tiers high} on the working face. A standard
earth mover or loader can cover the stacked bales with the required (additiona!
compaction is unnecessary).

Advantages/Disadvantages
A notable advantage of baling solid waste is that a balefill can hold a

larger amount of waste than a regular landfill of the same size. An efficiently
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operated landfill can attain in-place compaction of 1000 to 1200 Ibs. per yd®.

Baled municipal solid waste can be densified to 1000 to 2500 lbs. per yd?,

depending on the type of bales and characteristics of the waste.® The impact

of this expansion will be determined by the initial compaction rate, waste

characterization, and the method and materials used to bind the bales.

The costs associated with baling municipal solid waste, while site

specific, are significantly greater than those with unprocessed landfill disposal.

This method is generally used to conserve the capacity of an existing landfill.
C. Geotechnical and Hydrogeologic Data_Requirements

After the preliminary design of a sanitary landfill has been prepared, a thorough
assessment of specific site characteristics must be made. These characteristics
determine the necessary control accessories regulatory agencies will require. To
explore the potential for migration of leachate to present or potentiaily usable
groundwater table, geotechnical information and evaluation of hydrogeologic
conditions are required. These evaluations must be based on an investigation using
data from soil borings, piezometers, waterwells and surface impoundments. Soil
samples are tested on factors such as;

- Particle size distribution

- Atterberg limits

- Moisture contents

- Hydraulic conductivity

- Cation exchange capacity

- Shear strength

- Compaction

- Consolidation

*Bruce Bawkon, P. E., Municipal Solid Waste Mansgement Options: Landfills, Springifiield, IL: Winois Department of Energy
and Netural Resources, 1989, pp. 2-10.,
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D. ign Requirements

Site characteristics will affect the design requirements for a given site, as will
the requirements specified under Subtitle D and the proposed revisions to the lllinois
solid waste regulations. The following design systems must be addressed.

1. Liners

The proposed lllinois solid waste regulations require a liner system to collect
and contain leachate at the site. The intent is to capture and remove the leachate as
quickly as possible to avoid leakage into groundwater. Liners must be able to endure
chemical and physical attack mechanisms and must not fail structurally during or after
installation. Liners may be composed of soil or synthetics.

Soil liners are the most chosen in llinois because of the state’s abundant supp!y
of clay - the most appropriate type of soil for liner construction due to its fow
permeability. The proposed state regulations specify that the liner must be at least
five (5) feet thick and should be compacted to achieve a maximum hydraulic
conductivity of 1 x 107 cm/sec. The liner should be compacted to minimize void
spaces and support the loadings imposed by the waste disposal operation without
settling so as to cause or contribute to the failure of the leachate collection system.
The liner should be constructed from materials compatible with the constituents of the
leachate expected to be produced'.' Alternative specifications, using standard
construction technigues for hydraulic conductivity and liner thickness may be utilized,
provided the liner thickness is not less than five feet, and the modified liner operates
in conjunction with a ieachate drainage and collection system to achieve equal or
superior performance to the requirements above.

Synthetic {geomembrane) liners may be used only in conjunction with a
compacted earth liner system meeting the above requirements and a leachate drainage
and collection system meeting the requirements later specified. the geomembrane
shouid be supported by a compacted base, free from sharp objects, and must be
compatible with the supporting soil materials and expected leachate. The liner should
have sufficient strength and durability to function at the site for the design period

under maximum expected loadings imposed by the waste and equipment and stresses
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imposed by settlement, temperature, construction and operation. Seams should be
made in the field according to the manufacturer’s specifications. Their use is to be
minimized and seams are to be laid in the direction subject to the least amount of
stress. The leachate collection system should be designed to avoid openings through
the geomembrane.

2. lLeachate Collection System

Leachate collection and removal systems are provided to remove fluids from
above the landfill liner. Leachate is fluid in the landfill contaminated by contact with
waste materials; it includes any fluids that were in the waste as it was deposited. and
any rainfall that percolates through the cap or cover. Collection of leachate from
above the liner removes the pressure (head) that would drive the fluid through the
liner. The coliection system is typically composed of a drainage system overlying the
liner and a perimeter collection pipe network within a granular envelope. The
proposed state regulations for leachate collection drainage systems specify that the
system be designed so that a maximum head of one foot above the liner is
maintained, and be designed to operate during the month having the highest average
monthly precipitation. If the liner bottom is located in the saturated zone, the system
should be designed to operate under the seasonal high groundwater table level. The
system should be designed and constructed to function for the entire design period.
A drainage layer should overlay the entire liner system, be no less than one foot thick,
and have a hydraulic conductivity equal to or greater than 1. x 10 em/sec. The
drainage layer should be designed to maintain laminar flow throughout the drainage
layer under the conditions described above.

Materials used in the leachate collection system should be chemically resistant
to the wastes and the leachate expected to be produced. Collection pipes should be
designed for open channel flow to convey leachate under the conditions established
in Section 811.307(b). Coliection pipes should be of a cross sectional area that
aliows cleaning. The collection pipe material and bedding materials as placed should
possess structural strength to support the maximum loads imposed by the overlying

materials and equipment used at the facility. Collection pipes should be constructed
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within a coarse gravel envelope using a graded filter or geotextile as necessary to
minimize clogging. The system should be equipped with a sufficient number of
manholes and clean out risers to allow cleaning and maintenance of all pipes
throughout the design period. Leachate should be able to drain freely from the
collection pipes. If sumps are used then pumps should remove the collected leachate
before the level of ieachate in the sumps rises above the invert of the collection pipes.
3. Leachate Monitoring

Representative samples of leachate should be collected from each unit at a
frequency of once per quarter while the leachate management system is in operation.
Discharges of leachate from units that dispose of putrescible wastes should be tested
tor the following constituents prior to treatment or pretreatment:

- Five day biochemical oxygen demand (BODy);

- Chemical oxygen demand; -

- Total Suspended Solids;

. Total lron; -
- pH;

- Any other constituents listed in the operator’s NPDES discharge perrriit,
pursuant to 35 lli. Admin. Code 304, or required by a publicly owned
treatment works, pursuant to 35 Ill. Adm. Code 310; and

- All of the indicator constituents used by the operator for groundwater
monitoring.

The operator should collect and dispose of leachate for a minimum of five years
after closure and thereafter until treatment is no longer necessary. Treatment is no
longer necessary if the leachate constituents do not exceed the wastewater effluent
standards in 35 lll. Adm. Code 304.124, 304.125, 304.126 and do not contain a
BOD; concentration greater than 30 mg/L for six consecutive months.

The landfill must either provide facilities for the leachate to be treated on-site

or must haul or pump the leachate to off-site facilities for treatment. If the leachate
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is to be hauled to a municipal wastewater treatment facility, pretreatment may be
necessary due to the normally high organic concentration (and the possible presence
of heavy metals which will concentrate in wastewater sludges} found in ieachate.

The proposed lllinois solid waste regulations allow the recirculation of leachate
through the landfill. Studies have indicated recirculation allows a landfill to stabilize
more quickly. Ultimately, some of the leachate will still need to be removed and
treated off-site.
4. Gas Collection System

Landfill gas control systems are a fundamental element of the design process.
Landfill gas is a byproduct of the natural decompaosition of organic material in the
waste deposits by the action of microbes. Landfill gas consists of about 50%
methane and 50% carbon dioxide, with trace concentrations of other constituents.
While the site is operating and open to the atmosphere, landfill gases dissipate
naturally. When the site closes, the final cover system traps the gases in the landfill.
As pressufe from the gases increases, the gases begin to migrate from the site.
Cracks in the final cover may allow gases to vent upwards. The gases may also
migrate iaterally from the site possibly endangering neighboring development.

There are four areas of concern associated with the uncontrolied migration of
landfill gas: _

- Landfill gas, when mixed with air, is explosive at concentrations between

5% and 15%.

- Though methane and carbon dioxide are odorless, some of the trace
constituents (e.g. hydrogen sulfide) can cause offensive odors.

- There is growing concern regarding emission of some of the trace
organic constituents due to their potential toxicity.

- The emission of landfill gas (specifically hydrocarbons) may contribute
to the greenhouse effect.

Landfill gas control systems are classified as active or passive. Passive control
generally involves non-mechanical elements such as vents or flares drilled through the

landfill cap to control the gas at the point of emission or barrier walls or gravel
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trenches around the site perimeter to preclude subsurface migration. These systems
rely on the pressure of the gas in the landfill to direct the gas to the vents or
collection system. Since it is difficult to know in advance which path the gas will
take, passive vents may not be placed to effectively capture the gas.

Active systems generally use blowers. Individual vents can be connected with
pipes, and a vacuum placed on the entire gas collection system to draw the landfill
gas to a central point. The gas can then be processed through a central flaring
system, but the opportunity for energy recovery is ideal. During initial landfill
development, the low rate and poor quality of gas generated will necessitate the
burning of gas without energy recovery. This will require an IEPA permit. As the
quality and gquantity of gas increases, alternative uses are available. The carbon
dioxide fraction of the gas is non-combustible, but the methane component possesses
a heating value similar to natural gas. Unprocessed landfill gas has a heating value
of about 500 BTU/cubic ft., compared to 1,000 BTU/cubic ft. for natural gas. There
are three main energy recovery technologies for landfill gas recovery.

Medium BTU/Direct Gas Sales - Provision of landfill gas, with minimal

processing, directly to a nearby industria! user.

High BTU/Pipeline Quality Gas - Sophisticated treatment of landfill gas

to achieve 1,000 BTU/cubic ft., with sale to local utility to supplement
natural gas supplies.

Electrical Generation - Use of landfill gas as fuel in internal combustion
engine/generator(s), with electricity used on-site or supplies to utility
grid.”

The method chosen for long term disposal of the gas will be based on field
testing of gas quality and gquantity and the economic forecast for gas and electric
power. The minimum proposed IPCB requirements for the gas management system

are listed on the following page.

"Municipsl Solid Waste Management Options: Landfills, Vel 1, Eldredge Engineering Associates, pp. 17-18.
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Gas Collection m:

Gas collection systems may be installed either within the perimeter of
the unit or outside the unit.

The gas coliection system should transport gas to a central point or
points for processing for beneficial uses or disposal in accordance with
the "Landfill Gas Processing and Disposa!l Systems” requirements (as
presented later in this text).

The gas collection system should be designed to function for the entire
design period. The design may include changes in the system to
accommodate changing gas flow rates or compositions.

All materials and equipment used in construction of the system should
be rated by the manufacturer as safe for use in hazardous or explosive
environments and shall be resistant to corrosion by constituents of the
landfill gas.

The gas coliection system should be designed and constructed to
withstand all iandfill operating conditions, including settlement.

Under no circumstances should the gas collection system compromise
the integrity of the liner, leachate collection or cover systems.

The gas collection system should be tested to be airtight to prevent the
leaking of gas from the collection system or air into the system.

The gas collection system should be operated until the waste has
stabilized enough to no longer produce methane in quantities that exceed
the "specified" allowable concentrations. Excedance of the specified
allowable concentrations are determined by the following:

- A methane concentration greater than 50 percent of the lower
explosive limit in air, attributable to the unit that is detected below
the ground surface by an ambient air monitor or a monitoring
device which is located at or beyond outside the property
boundary or 30.5 meters (100 feet) from the edge of the unit,
whichever is less;

- Methane attributable to the unit that is detected at a

concentration greater than 25 percent of the lower explosive limit
in air in any building on or near the facility.
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- Malodors caused by the unit which are detected beyond the
property boundary.

The gas collection system should be equipped with a mechanical device,
such as a compressor, capable of withdrawing gas, or be designed so
that a mechanical device can be easily installed at a later time, if
necessary, to

meet the "specified” allowable concentration requirement as described
above.

Landfill Gas Processing an i | System:

The processing of landfill gas for use is strongly encouraged but is not
required.

No gas may be discharged directly to the atmosphere. Gas should be
treated or burned on-site prior to discharge in accordance with a permit
issued by the Agency pursuant to the lllinois Environmental Protection
Act, Subtitle B (Air Pollution Regulations).

Representative fiow rate measurements should be made of gas flow into
treatment or combustion devices.

Landfill gas may be transported off-site to a gas processing facility in
accordance with the following requirements:

- The solid waste disposal facility contributes less than 50 percent
of the total volume of gas accepted by the gas processing facility.
Otherwise, the processing facility must be considered a part of the
solid waste management facility.

- The landfill gas should be monitored for methane, pressure,
nitrogen, oxygen, carbon dioxide, any compound on the list of air
toxics, adopted by the IPCB pursuant to Section 9.5 of the lllinois
Environmental Protection Act. Other constituents such as
ammonia (NH,), hydrogen sulfide (H,S) and hydrogen (H,) should
also be monitored.

- The gas processing facility is to be sized to handle the expected
volume of gas.

G - 17



5. Cover

Landfill cover is the soil spread over the solid waste. Daily cover is applied at
the end of each working day to shed rain, minimize odors, reduce litter and control
vectors. In a balefil! facility, soil cover may not be the most appropriate form of daily
cover. Alternatives are heavy duty tarps or foam.

The State of lllinois proposed solid waste regulations specify the following
requirements for daily cover:

- A uniform layer of at least 0.15 meter {six inches) of clean soil material
should be placed on all exposed waste by the end of each day of
operation.

- Alternative materials or procedures, inciuding the removal of daily cover
prior to additional waste placement, may be used, providing that the
alternative materials or procedures achieve equivalent or superior
performance to the requirements above, in the following areas:

- Prevention of blowing debris;
- Minimization of access to the waste by vectors;
- Minimization of the threat of fires at the open face; and

- Minimization of odors.

Final cover of the landfill i:ap usually includes a hydraulic barrier layer intended
to prevent precipitation from centering the landfill. The principle purpose of the cap
is to shed stormwater thereby reducing the production of leachate. The cap is
composed of several layers of material applied across the entire finished landfill
surface. The first layer is called the grading layer and is used to create a smooth,
compacted surface on which to build the cap system. The next layer is the capping
layer, usually composed of clay or an artificial liner. It is used to shed stormwater.
The third layer, or hydraulic barrier layer, protects the cap from root and frost
penetration which could damage the seal on the landfill. The final layer is topsoil,

used to support vegetation.
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The proposed revisions to the lllinois solid waste regulations require a minimum

of two material layers, one a low permeability (claylike) layer, the other a protective

layer capable of growing vegetation. The minimal proposed regulations are as follows:

Standards

Standards for the Low Permeability Layer:

Not later than 60 days after placement of the final lift of solid waste, a
low permeability layer should be constructed.

The low permeability layer should cover the entire unit and connect with
the liner system.

The low permeability layer should consist of either a compacted earth
layer, a geomembrane layer or any other low permeability type layer that
provides equivalent or superior performance to the requirements listed
below.

A compacted earth layer should be constructed in accordance with the
following standards:

- The minimum allowable thickness shall be 0.91 meter (3 feet);

- The layer should be compacted to achieve a permeability of 1x107
cm/sec and minimize void spaces.

- Alternative specifications may be utilized provided that the
performance of the low permeability layer is equal to or superior
to the performance of a layer meeting the requirements above.

A geomembrane should be constructed in accordance with the following
standards:

- The geomembrane should provide performance egual or superior
1o the compacted earth layer described above.

- The geomembrane should have strength to withstand the normal
stresses imposed by the waste stabilization process.

- The geomembrane should be placed over a prepared base free
from sharp objects and other materials which may cause damage.

For The Final Protective Laver:

The final protective layer shall cover the entire low permeability layer.
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- The thickness of the final protective layer shall be sufficient to protect
the low permeability layer from freezing and minimize root penetration
of the low permeability layer, but shall not be less than 0.81 meter (3
feet}.

- The fina! protective layer shall consist of soil material capable of
supporting vegetation.

- The final protective layer shall be placed as soon as possible after
placement of the low permeability layer to prevent desiccation, cracking,
freezing or other damage to the low permeability layer.

E. Environmental Monitoring System

To monitor the effectiveness of a state of the art landfil, a number of
monitoring systems should be included in the design plan. These systems include
ground and surface water monitoring, monitoring gas emissions, and monitoring air
guality at the site.

Leachate that is allowed to escape from the base of a landfill may migrate down
to the water table and enter the groundwater flow system. The installation of wells
or other monitoring devices provides a way to detect contaminants escaping and acts
as an early warning signal before those contaminants are allowed to reach nearby
water supplies. The minimum proposed IPCB regulations for groundwater monitoring
all the following:

Standards for the Location of Groundwater Monitoring Points:

- A network of monitoring points should be established at sufficient
locations downgradient with respect to groundwater flow and not
excluding the downward direction, to detect any discharge of
contaminants from any part of a potential source of discharge.

- Monitoring welis should be located in stratigraphic horizons that could
serve as contaminant migration pathways.

- Monitoring wells should be established as close to the potential source
of discharge as possible without interfering with the waste disposal
operations, and within half the distance from the edge of the potential
source of discharge to the edge of the zone of attenuation downgradient,
with respect to groundwater flow, from the source.
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The network of monitoring points of several potential sources of
discharge within a single facility may be combined into a single
monitoring network, provided that discharges from any part of all
potential sources can be detected.

A minimum of at least one monitoring well should be established at the
edge of the zone of attenuation and shouid be located downgradient
with respect to groundwater flow and not excluding the downward
direction, from the unit.

Groundwater Monitering Schedule and Frequency:

The monitoring period should begin as soon as waste is placed into the
unit of a new landfill. Monitoring shall continue for a minimum period of
fifteen years after closure. The operator should sample ali monitoring
points for all potential sources of contamination on a quarterly basis,
throughout the time the source constitutes a threat of groundwater
contamination,

Monitoring should be continued for a minimum period of fifteen years
after closure. Monitoring, beyond the minimum period, may be
discontinued under the following conditions:

- No statistically significant increase in the concentration of any
constituent greater than the previous sample is detected for three
consecutive years, after changing to an annual monitoring
frequency; or

- Immediately after contaminated leachate is no longer generated by
the unit.

Gas Monitoring:

The gas monitoring regulations currently proposed in the State of lilinois

are summarized below:

Gas monitoring devices should be placed at intervals and elevations
within the waste to provide a representative sampling of the composition
and buildup of gases within the unit.

Gas monitoring devices should be placed around the unit at locations and
elevations capable of detecting migrating gas from the ground surface
to the lowest elevation of the liner system or the top elevation of the
groundwater, whichever is higher.
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A predictive gas flow model may be utilized to determine the optimum
placement of monitoring points required for making observations and
tracing the movement of gas.

Gas monitoring devices should be constructed from materials that will
not react with or be corroded by the landfill gas.

Gas monitoring devices should be designed and constructed to measure
pressure and allow collection of a representative sample of gas.

Gas monitoring devices should be constructed and maintained to
minimize gas leakage.

The gas monitoring system should not interfere with the operation of the
liner, leachate collection system or delay the construction of the final
cover system.

At least three ambient air monitors should be located no higher than
0.025 meter {1 inch) above the ground and 30.42m (100 feet)
downwind from the edge of the unit or at the property boundary,
whichever is closer to the unit.

Gas Monitoring Freguency:

All gas monitoring devices, including the ambient air monitors shall be
operated to obtain samples on a monthly basis for the entire operating
period and for a minimum of five years after closure.

The sampling frequency may be reduced to yearly sampling intervals
upon the installation and operation of a gas collection system equipped
with a mechanical device such as a compressor to withdraw gas.

After a minimum of five years after closure, monitoring frequency may
be reduced to quarterly sampling intervals.

A minimum of fifteen years after closure, monitoring should be
discontinued if the following conditions have been met for at least one
year:

L]

The concentration of methane is less than five percent of the
lower explosive limit in air for four consecutive quarters at all
monitoring points outside the unit; and
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Monitoring points within the unit indicate that methane is no
longer being produced in quantities that would resuit in migration
from the unit and exceed the "specified” allowable concentrations
as were previously described.

All below ground monitoring devices shall be monitored for the following
parameters at each sampling interval:

Methane;

Pressure;

Nitrogen;

Oxygen;

Carbon dioxide; and

Any compound on the list of air toxics, adopted by the Board

pursuant to Section 9.5 of the lllinois Environmental Protection
Act, which is expected to be produced in the landfill unit.

Ambient air monitors should be sampled for methane only when the
average wind velocity is less than 8 kilometers (five miles) per hour at a
minimum of three downwind locations 30.49 meters {100 feet) from the
edge of the unit or the property boundary, whichever is cioser to the

All buildings within a facility should be monitored for methane by utilizing
continuous detection devices located at the most likely points for
methane to enter.

Operations

The landfill operations phase is critical because it requires the consistent

implementation of the engineering design. The design will only be effective if the

primary goal of operations is 1o conform with it. An efficient operation minimizes

environmental problems and reduces delays in delivery of waste to the site. A well-

run site can be an asset to the community and can be operated in a manner

compatibie with other land uses. The initial planning process generally produces a

written site operating plan {(SOP). This plan should be read, understood and signed

by all landfill personnel. Items generally included are listed on the following page.
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- List of equipment, by type, number and function.

- List of personnel specific to the planned daily waste volume,
- Methods for identifying and excluding hazardous or incompatible wastes.
- List of site rules.

- Health and safety plan, with emergency contact numbers.

- Measures for fire prevention and control.

- Hours of operation.

- Site inspection and maintenance provisions.

- Fill face procedures.

- Control measures for litter, dust, mud and vectors.

- Site development sequence.

- Waste compaction and covering requirements.

- Personnel training.

Landfill personnel selection must be carefully and in-depth training provided.
Health records for operators should be maintained and safety trai-ning records
established. A long-term safety program is critical.

Dust, fire and litter controls must be undertaken. Dust may be managed by
paving roads receiving frequent use and spraying water or spreading calcium chioride
on dirt roads. A water truck must be available in the event of fire. Operating
personne!l must be trained in fire management procedures. Litter control should be
practiced by installing wind barriers or portable screens near the working face and by
unloading trucks at locations that minimize blowing. The smaller the working face
area, the less potential for blowing litter.

Erosion must be controlled to prevent site damage and water poliution
problems. Landfills which have reached final grade should be seeded as soon as

possible, and areas at intermediate grades that will not be worked for a long time
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should be seeded or mulched. Erosion problems can be limited by maintaining proper
drainage, storm water diversion, and storm water detention structures.
G.  Closure and Post-Closure

Proper closure and maintenance of landfills can minimize their potential threat
to human health and the environment. Closure/Post-Closure Plans (CPC) detail the
necessary owner/operator requirements and responsibilities for proper closure. Long-
term environmental planning and management is necessary for appropriate site closure
in order to meet the facility permit and regulatory requirements.

I re and End Us

At the completion of site operations, final ciosure of the site is necessary 1o
bring the facility into compliance with the proposed end use of the facility. Closure
operations include final grading capping and fina! cover. The proposed IPCB
regulations specify that the final slopes and contours should be designed to
complement and blend with the surrounding topography. Al drainage ways and
swales should be designed to safely pass the runoff from the 100-year, 24-hour
precipitation event without scouring. or erosion. The final configuration of the facility
should minimize the need for further maintenance.

Completed sanitary landfills have been successfully used for parks and

-recreation, botanical gardens, and greenbelts. However, maintenance such as

regrading and reseeding is required to prevent wind and water erosion. The most
common vegetation used is grass; shrubs and small trees may be added where
funding allows. Landfills are often used as ski slopes, toboggan runs, ball fields, golf
courses and playgrounds. Small buildings such as concession stands, sanitary
facilities and equipment sheds are often required at recreational areas. Settlement and
gas migration should be considered in construction of these buildings. Roads, parking
lots and sidewalks should be constructed of flexible and easily repaired materials.
Post-Closure Care

Long-term post-closure care is necessary to maintain and operate landfill site

environmental systems such as gas control and leachate collection and treatment.

The revised lllinois solid waste rules will require maintenance of the site for 30 years
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beyond the end of the design life in contrast to the 15 years currently required.
Leachate collected after closure will need to be treated at the facility or hauled off-site
for treatment. Gas control systems need to be maintained and operated to prevent
migration and possible explosions.

Environmental monitoring systems will also need long-term care to assess the
facility’s impact on ground water, surface water, etc., and to detect any leakage. The
site itself will need to be regraded periodically to avoid pooling of water in areas which
have settied, increasing the generation of leachate. Ground cover maintenance will
also be necessary to encourage runoff and promote water transpiration in the soil.

The proposed State of lllinois regulations require that the operator treat, remove
from the site, or dispose of all wastes and waste residues within 30 days after receipt
of the final volume of waste. The operator must remove all equipment or structures
not necessary for post-closure land use, unless otherwise authorized by permit. The
operator must also conduct a quarterly inspection of all vegetated surfaces for at least
five years after closure. After five years, the frequency of inspections may be
reduced to an annual basis until erosion has stopped and there are no eroded or
scoured areas. For landfills other than those used exclusively for disposing waste
generated on-site, final cover and vegetation inspections must be continued for 15
years after closure. All rills, gullies and crevices identified in the inspection should be
filled. Areas susceptible to erosion should be contoured. All eroded and scoured
drainage channels should be repaired and lining material replaced if neceésary. All
holes and depressions caused by settling should be filled and recontoured to prevent
standing water. All reworked surfaces and areas with failed or eroded vegetation
should be revegetated.

H. Municipal Incinerator Ash Disposal

The residue remaining after municipal solid waste is incinerated is often called
"ash”. The characteristics of this ash vary with the wastestream, the type of
incineration process ,and the air emissions control system used. k is generally
comprised of the material remaining after waste volume reduction by burning and the

residue of additives used in the burning or gas scrubbing process. Municipal solid
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waste ash is considered a solid waste by the USEPA and is regulated under RCRA.
Both federal and state regulations contain a "household exclusion clause™ excluding
municipal incinerator ash from RCRA’s hazardous waste regulations. Municipal
incinerator ash is defined as a "special waste" in lilinois (IEPA). Current and proposed
Hiinois regulations restrict the disposal of "special wastes” in municipal landfills unless
specifically permitted by the IEPA under the Part 809 (Special Waste Hauling). The
IEPA grants special waste permits on a case-by-case basis after consideration of the
characteristics of the waste.

The USEPA has released draft regulations for incinerator residue disposal. Ash
is to be managed separately and disposed in monofill cells designed to standards
comparable to hazardous waste disposal units. These design standards include full
containment concepts such as double Iiheré, natural features capable of containing
waste and leachate away from groundwater and site locations in areas away from
geologic or other environmental hazards.

L. Financial Responsibility

Section 21.1 of the lllinois Environmental Act mandates that no person other
than the State of lliinois shall conduct any waste disposal operations on or after
March 1, 1985, which require a permit, unless he has posted a performance bond or
other security with the IEPA for the purpose of insuring closure of the site and post-
closure care in accordance with that Act. Bonds may be forfeited and rolled into a
fund called the Landfill Closure and Post-Closure Fund and can be used for any
purposes for which the bond or other security was issued. The proposed Subtitie D
revisions will require owners to prove financial responsibility based on current
estimates to close the site, provide for post-closure care, and potential corrective
action. These estimates will be adjusted annually for inflation.

. Environmental Protection Considerations

Sanitary landfills have evolved from unregulated open dumps into highly
organized, aggressively regulated facilities. Past concerns over environmental hazards
have been all but eliminated because state-of-the-art Iahdfills are now eqdipped with

sophisticated leachate collection systems, cell liners, extensive final cover systems
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and gas/groundwater monitoring. Most of the following potential environmental
impacts are considered by the IEPA in the landfill permit application review process.
Air Quality
Common air quality concerns regard re-entrained road dust from vehicular
traffic, entrained particulate from dusts received as wastes, gaseous emissions
from the products of decomposition and wind erosion of final cover. All of
these concerns can be relieved through measures either regulated or considered
standard practice. Re-entrained road dust should be managed by site road
cleaning after wet weather and by minimizing the travel distance of collection
vehicles on the site itself through construction of major finished site roads.
Entrained particulates can be minimized by rejection of dusts or powders unless
wetted and by keeping @ water truck and power hose on standby. Gaseous
emissions can be controlled with the use of daily cover and by minimizing the
width of the working face. Gas collection and flaring or reuse will minimize the
impact of decomposition gases. Gas monitoring equipment is very important
at a landfill to properly manage the release of gas and reduce the potentiai for
subsoil buildup or migration to areas outside the landfill. The biological
processes which govern waste decomposition in a landfill occur in stages and
are dependent upon the availability of moisture and the pH of the leachate
{acidic). Current landfill design concepts which eliminate the introduction of
additional water to the waste slow down the decomposition process. The dryer
the landfill, the less gas likely to be produced. The landfill site itself should be
at least 500 feet from existing and planned development. Wind erosion can be
controlled by constructing visual berms with final cover and by seeding.
Surface Water Quality:
Surface water quality concerns generally relate to the discharge of runoff
containing putrescible material and/or suspended solids and airborne dust
settling in water. All contaminated runoff is transferred to rreatment facilities.

Surface water runoff should be settled to remove suspended solids. The site
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itself should be at least 600 feet from a lake or pond, and the cover pile should
be seeded to prevent airborne dust settiement.
I im

Concerns over land pollution due to leachate migration can be controlled
through leachate removal and treatment, composition liner and final capping
(seeded), and groundwater monitoring. Land pollution concerns related to
runoff should be addressed by collection and treatment of all contaminated
runoff and by proper drainage to prevent contact between runoff and landfill
waste.

Groundwater Impacts:

Groundwater impacts generally relate to leachate migration concerns.
Liners, leachate collection systems and daily and final cover soils are recognized
as effective in controliing leachate. Leachate monitoring and collection
requirements are specified in detail in Chapter Il, Section D of this report.
Leachate is the fluid including metals and compounds in sojution which results
from the biological breakdown of organic waste. Leachate composition will
vary not only with the composition of the waste, but with the stages of the
decomposition process. There is little data available on the chemical
characteristics of leachate from landfills which accepted only municipal solid
waste and no special or hazardous waste. Much of the existing data on
leachate is from old non-representative landfills and dumps. These
characteristics appear in Table 4.1. It is anticipated leachate from a new
landfill, utilizing state-of-the-art technology, will be lower in dissolved chemicals
than the leachates in Table 4.1,

The concentrations of chemicals and characteristics of the leachate are
determined by dilution factors. When placed in a modern landfill or balefill, one
cubic yard of baled refuse is capabie of absorbing approximately 30 gallons of
water. When the addition of more water would result in excess fluid (which
would flow downward by gravity to the leachate collection system), "field

capacity” is said to be reached. A properly designed, constructed, and
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CHARACTERISTICS OF MUHICIPAL SOLID WASTE LEACIIATES“

TABLE 4.1
 §
b c d e Reference
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Totsl Surpended Sollds 6-2,685 100- 700 n 266
Total MNitrogen 0-1,416 20-500 e “ee 989 1.51
pit J.7-8.5 4,0-8.5 5.2-6.4 f.)3-7.0 5.2 1.)
Flectrical Conductivity
{imho/cm} eee ,000-9,000 1,200-),700 9,200 1,400
o Total Alkalinity 0-20,850 coe 800-4 ,000 630-1,7)0 . see
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operated modern sanitary landfill will produce very little leachate. Compaction,
daily cover, and final capping are used to prevent moisture from reaching the
refuse during the operating life of the iandfill. After landfill closure, final cover,
grading, seeding, and site maintenance to prevent erosion and puddling will
control leachate generation.

Leachate was a concern at old landfills and dumps without thick soil
covers because rainfall was allowed to seep into refuse, bringing it to field
capacity which allowed the uncontrolled release of excess leachate. With no
liners or collection systems rpovided teachate often flowed out the bottom and
sides of the dumps into surrounding groundwater causing contamination. The
uncontrolled release of nutrients such as phosphorus and nitrogen or organic
material could have a negative impact on the aquatic ecosystems of surface
waters such as lakes. The presence of VOC’s in surface waters is less of a
concern as these compounds are released to the atmosphere in the presence
of oxygen in the surface water. Heavy metals in the leachate will generally
settle into bottom deposits in lakes and slow moving streams.® Siltation from
run-off is of primary concern to surface water supplies in the vicinity of
landfills. Sedimentation basins can be used to control the deposition of silts in
surface waters.

Modern landfills are designed and operated to prevent the generation of
leachate, to collect and contain that which is generated and to provide for its
on or off-site treatment. Landfill environmental monitoring systems are required
to detect possible ieaks, and, to avoid contamination, groundwater can be
pumped out and treated, or barrier walls and/or pumpout systems can be
constructed to stop the migration of any contamination.

Fire Protection
Fire protection fears can be alleviated by taking special precautions to

control hot loads and by training employees in site fire fighting. Incoming loads

*Bruce Bawkon, P.E., Municipal Solid Waste Management Options: Lendfills, Springfield, IL: linois Depertment of Energy
and Naturel Resources, 1989, pp.4-17.
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showing evidence of smoke or char may be denied entry to the site or
immediately segregated and placed in a designated "hot load™ area with an
earth liner, located weil away from fill face activity, traffic, vegatation and
structures. On-site water supply and portable water trucks should aiso be
provided for firefighting.

V r Control:

The application of daily cover, proper compaction of wastes, and general
"good housekeeping” will make the landfill less attractive to disease carrying
insects (flies and encephalitis-carrying mosquitos) and to animals like rats,
skunks and racoons.

Noise Contro!:

Mufflers aﬁd other noise control devices should be used on all on-site
equipment and maintained as necessary. Poorly maintained delivery vehicies
which may create noise problems may be denied site access. The use of berms

and fences should be considered to further reduce noise.

Dust and Mud Control:

Paving all major roadways will reduce the creation of dust and tracking
of mud. Rigorous cleaning and maintenance of paved surfaces are essential to
dust and mud control. The stretch of paved roadway departing vehicles travel
before entering public roadways should be long enough for mud accumulated
on their tires to be dislodged.

Flood Protection:

Flood protection measures include severe restrictions on siting a landfill

within the flood plain. If a landfill were to be sited within the flood plain,

specific flood proofing measures must be taken.
Socio-Economic:

Landfills generally hire 10-15 employees. Heavy equipment and building

supplies are generally contracted on a bid basis.
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Vv, Economic Impact
The capital and operating costs for a sanitary landfill are dependent upon a

number of variables. The two most critical cost factors are regulatory requirements
for siting, design and operation, and site-specific considerations such as soil
conditions and groundwater levels.

This section will present cost information in two forms. The first is a detailed
analysis of estimated costs for a hypothetical facility, as presented in the lllinois
Department of Energy and Natural Resources report, "Municipal Solid Waste
Management Options: Landfills, Volume II". This analysis demonstrates the variety
of considerations and assumptions invoived in determining costs. The second set of
cost information consists of a summary of costs from five different sources. This
section focuses not on the cost of each individual component, but, rather, on the
range of total costs reported in various areas.

A. Detailed Cost Analysis

This section is intended to provide an estimated cost for the development,
construction, operation and maintenance, final closure, and long-term care costs of
a sanitary landfill designed for the disposal of municipal solid waste. Thesé estimated
costs do not take inflation into account and are not site-specific. The costs presented
in Table 5.1, reflect the potential changes in landfill siting and design requirements
due to the proposed changes in RCRA Subtitle D and lllinois solid waste regulations
and are based on the following assumptions.

Assumptions for Predevelopment Costs

- 300 and 1,000-ton-per-day municipal solid waste facility
. 10-year site life

- 2,800,000 ton total capacity

- 5.5-day work week

- 60-foot average depth of fill

- 4:1 fill to cover ratio
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Buffer area provided for screening and for on-site borrow

Phased development in four equal-sized phases

Landfill is closed in phases as new phases are developed
Estimated site selection and initial feasibility report costs included
Estimated licensing and regulatory review fees included

Administration, contingency, and miscellaneous cost factors included as
noted

Roliing stock (compaction; trucks)
Assumptions for Site Preparation

3-foot clay liner using on-site materials
1-foot sand blanket using off-site materials
6-inch PVC collection pipe in the leachate collection system
Collection pipe placed at 200 feet on center
10-foot excavation assumed
Active gas collection and flaring system included
Bituminous entrance road and gravel on-site roads included
Estimated surface drainage system included

Assumptions for Site Operating Costs
Adequate material is available on-site for daily cover
Off-site treatment of leachate

Operating costs are based on available information for other sites and
may vary significantly from those estimated based on local conditions.
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Assumptions for Site Closure Costs

3-foot clay cap
3-foot protective cover and topsoil layer

Adequate on-site material is available for the cap and protective cover
layer

Assumptions for Post-Closure Care Costs
30-year post-closure care period

Maintenance of environmental monitoring systems and leachate
collection system.

The costs presented in these tables will be significantly impacted by the

proposed regulations concerning liners and closure and by specific site characteristics.

The above analysis assumes relatively low costs for fand, $1,500/acre,
and assumes that near square site boundaries are possible. Additional
unit costs for land and an irregular site boundary will increase the costs
or fand requirements for site development.

The permitting and siting costs estimated for legal and engineering fees
assumes that the siting and permitting process, including local site
review, will not be contested.

A single clay finer with leachate collection system is assumed, however
synthetic or double liner/ieachate collection systems will significantly
increase the above costs.

The cell cap is assumed to be a simple clay and sand cap, however
additional measures to minimize infiltration and plan root penetration,
such as geomembrane capping, will significantly add to capping costs.

Closure costs assume that an active gas recovery system, (blowers, and
well system connected by header pipe, venting to a flare, with
condensate tanks and appropriate utilities), is not required by state
regulations. Locating a landfill near residential or commercial buildings
requires an active gas collection and flaring system to ensure that gas
migration into occupied buildings does not occur.
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A financial assurance fund to provide engineering and site remediation
for ground water contamination and gas migration is not included in the
above cost estimate. If the proposed state regulations do not require a
specific amount, it is recommended that local siting criteria or zoning
require this security bond.

Financing is assumed to be General Obligation, (G.0.), with 12% interest

rate. Changes in the interest rate and financing method, or use of cash
payment for predevelopment will significantly decrease these costs.
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TABLE 5.1
GENERIC LANDFILL DEVELOPMENT COST ESTIMATE
{1,000 DOLLARS)

Cost

Predevelopment
Land Acquisition: 150 acres @ $1,500/acre
Mobilization estimated
Clear and grub 15 acres @ 4$3,000/acre
Subsurface Investigation 20 borings
Access Road 1/4 mile
Highway modifications estimate
Fencing: 5,000 ft
Building 14,000 f* @ $40/ft2
Scale
Utilities estimate
Leachate Storage: tank and pumps
Groundwater monitoring wells 16
Permitting; tegal
Permitting: engineering
Engineering design, construction monitoring
Contingency @ 20%

Subtotal Predevelopment

Celi Development Costs {assuming 4 cells)
Clear and grub: 20 acres @ $3,000/acre
Excavation: $3/yd minimal 3 ft. depth
Drainage ditching and subgrade prep.
Clay liner 3 ft depth 6" PVC on 100 f1. grid
and Leachate collection system $70,000/acre
Lysimeter 4/cell
Contingency 20%

Subtotal Cell development Cost per Each Celi

Cell Closure per Each Cell
Clay cap 3 ft depth $6/yd®
Sand/topsoil 3 ft depth $4/yd?®
Compaction/Earthwork
Hydroseed surface prep. $2,000/acre
Methane pas venting (passive system/22 vents)
Methane monitoring equipment
Contingency 15%
Methane Collection System (not required site
dependent est. $150.00/cell

Subtotal Cell Closure per Each Cell
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$230
80
50
60
110
250
60
580
50
40
30
40
250
200
400
310

60
300
150

1.400
40
400

580
390
480
40
20
50
100

$ 2,740

2,350

$1,660



TABLE 5.1 CON'T
1,000 TPD Landfill

Equipment
Steel wheel compactor (2)
Earth mover, track drive {2)
Dump truck (2}
Water truck (1)
Earth Scraper
Spare parts {10%)

Subtotal Equipment

Annual Operating Costs
Labor including benefits at 30%
Heavy Equipment Operators {4)
Laborers {2)
Mechanic (1)
Site Supervisor
Clerk

Subtotal Annua! Labor

Daily cover (Availability Site Dependent)
$4/yd® 300 yd/day 20% of waste
Intermediate cover
1 ft. depth; 3 lift; $6/yd®
Groundwater/gas monitoring
laboratory and enpgineering
Fuel/oil Building maintenance
Leachate disposal 5,000 gallon/cell/day
$0.06/gal transportation & treatment
Utilities
Environmental Monitoring
Woater 4/year 16 wells $700/sample
Gas 4/year 4 man-days $500/day

Subtotal Annual Operating Costs
Post Closure - 5 year period
Groundwater Monitoring
Gas Monitoring
Re-Grading 80 acres total
Leachate Treatment and maintenance

Engineering inspection/reports

Subtotal Annual Post Closure
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400
400
120

20
130
100

170
50
50
50
30

350
580
50

210
110

20

50
10

100
50
50

440

110

$1,170

$ 350

$1,380

$ 750



TABLE 5.2

ANNUAL LANDFILL COST AND TIP FEE SUMMARY

Costs $/year $/ton
Predevelopment and first cell development 1,015 3.55

10 years; 12%; G.0. Bond
Cell development

New cell every 2.5 years; amortized @ 12% 1,093 3.82
Cell closure

Closure every 2.5 years; amortized @ 12% 772 2.70
Equipment

5 year operating life; amortized @ 12%; 5 yrs 544- 1.90
Annual Labor Costs 350 1.22
Annual Operating Costs 1,380 4.83
Post Ctosure Monitoring - 5 years

Collected over 10 year operating life 375 1.3
Total Annual Costs 5,529
Total Annual Tons Disposed 286,000
Tip Fee $18.33
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B. Summary of Reported Landfill Costs

For planning purposes, three types of cost information are necessary to
estimate the fiscal impact on the operating agency and to compare the costs of
landfilling with other waste disposal technologies:

1. Total Capital Costs are necessary to estimate budgetary impact and, if

appropriate, the amount of bond sales required;

2. Capital Cost per Daily Design Ton ($/TPD) is useful for comparative

purposes; and

3. Total Cost per Ton represents total capital and operating costs divided

by the total number of tons accepted during the facility's lifetime. This value

can be considered as the present tipping fee, although inflation and regulatory-
driven cost increases are not included.

Table 5.3 presents a summary of landfill size, capacity, and cost, as reported
in five different studies. The underlying assumptions from the cost estimates of each
study may not be consistent. However, both the average value and overall range of
values shown in Table 5.3 will be usefu! in developing preliminary cost estimates for

other facilities.
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SOURCE

Iinois®

Lake County®®

Massachusetts"'
Minnesota'?

Will County"?

Average

Notes:

TABLE 5.3
SUMMARY OF REPORTED LANDFILL COSTS

FACILITY CHARACTERISTICS

Acres

150

88

45

Tons Per
Life

10 yrs.
20 yrs,
20 yrs.
33 yrs.
42 yrs,

20 yrs.

Day {(TDP)
1,000

1,000
1,000
330
90

1,300

CAPITAL COSTS

Yotal
5,090,000
9,484,000

12,429,000
9,532,000
6,840,000

10,358,000-
19,895,000

$7PD $/Acre
$5,090  $33,933
9,484 -
8,286 -
28,885 108,318
(76,000)  (152,999)
7,968- 51,790-
15,304 99,475
$12,5600  $73,379

TOTAL COST
PER TON

$19.33
18.77
15.89
18.91
29.98

17.10-
24.53

$20.64

1. Lake County developed cost estimates for several different capacities, two of which are shown here. Facility size was not reported.
2, Will County reported low and high estimates for capital costs.
3. Capital cost factors from Minnesota bracketed by ( } were not used to calculate averages, due to inconsistency with other reports.

*Bruce Bawkon, P.E,, Municipel Solid Waste Mansqement Optiens:_Lendfills, Springfield, IL: Hfinois Departmant of Energy and Natursl Resources, 1988,

"HDR Engineering, Inc., Lake County Solid Waste Mansgement Flan, Final Report 5.0 Incineration Technology Assessment, March, 1988.
""WastePlan: The Integreted Solid Waste Menagement Flanning Tool, Boston, Massachuselts: Tellus Institute, 1988,

PWestePlan: The Integrated Solid Wasre Management Planning Tool, Beston, Massachusetts: Tellus Institute, 1988,

Wil County Sofid Waste Management Plan, Lendfill Report, (Draftl, June, 1990.
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|. Introduction
Transfer stations are facilities where solid waste is transferred from coilection

trucks to larger vehicles for transport to disposal sites. They can act as an effective
means of lowering costs and improving the efficiency of waste hauling and disposai
systems in areas where disposal sites are distant from collection areas. Transter
station systems, where appropriate, allow more efficient use of waste collection
vehicles and crews, simplified route organization, minimized traffic congestion and
impact on roads and improved landfill operations. Transfer station facilities can also
provide a logical base for waste volume reduction processes such as baling,
compacting, sorting and recycling through which revenues can be generated. Transfer
stations, however, are not a feasible or necessary component of all solid waste
management systems. Socioeconomic and demographic characteristics of an area

must be evaluated to determine such feasibility.

Il. Operational Systems
Transfer stations may be designed to receive and process waste from a variety

of generators including municipal collection systems, private hauling companies, and
self-hauling citizens. The station’s site plan and equipment must be capable of
handling a wide range of collection vehicies including compactor vehicies, open-top
trucks, vans and cars. The type of vehicle delivering waste to the transfer station
affects the site’s total capacity (measured in tons per day) because vehicles with
longer unloading times occupy space at the station longer and thereby reduce the
amount of weaste received during a given time period.
A. Direc; Dump System
The basic transfer system involves direct dump of waste from collection
vehicles into a larger transfer container or trailer. In this system, a
combination of ramps and/or pits is used 1o elevate the collection vehicle
allowing a direct dump into an open-top container below. Hoppers or
conveyors are sometimes used to direct the dumped waste. This system is

often used in rural areas where waste quantities are small. Since direct dump
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systems are usually not enciosed, they are often secluded from view. While
capital and operating costs are reiatively low, stations may face difficulties at
peak times when waste quantities are too large for direct disposal and require
temporary on-site storage. This system is less efficient than others in that
waste transferred from the station remains loose and low in density, limiting
the capacity of trailer loads.
B. Tipping Floor System

in this system, collection vehicles dump waste either into a pit or onto
a tipping floor. End loaders then transfer the waste to transfer trailers or onto
a conveyor which loads the trailers. Because this type of facility is usually fully
enclosed, it is able to store waste in an enclosed area during peak periods and
is suited to higher volume and/or urban conditions. Because it is a more
sophisticated contained facility, capital and operating costs are higher than with
the direct dump system. Yet, like the direct dump method, lack of waste
compaction and resultant light transfer loads are a disadvantage.
C. Compaction System

In this system waste is unloaded from collection vehicles as in the tipping
floor system, but from there waste is loaded into a compactor by a variety of
methods: tractors feeding a hopper, conveyors feeding the compactor from a
storage area or hydraulic rams feeding storage area waste into compactors.
Once loaded into a compactor, the waste is forced into a transfer trailer with
reinforced sides by a hydraulically powered compacting ram. The density of
compacted waste is in the range of 600-800 Ibs./yd® as compared with 200-
400 lbs./yd® for loose waste. Because compaction systems are enclosed, use
heavy-duty equipment, and are of a more sophisticated design (often with a
receiving area, storage area and compaction area), they require higher capital
and operating costs than those systems previously mentioned. However,
compaction provides for much more efficient transportation of wastes to final

disposal sites.



D. Baling

Baling is a compaction method in which waste is hydraulically compacted
into dense bales then bound with wire. The operation is similar to the
compaction system detailed above with the added step of tying the bales. The
advantages of this system lie in equipment and transportation savings. The use
of bales eliminates the need for heavy transfer trailers with reinforced sides.
Bales can be loaded onto trailers, barges or railcars for transport to final
disposal sites. When flatbed trailers are used the trailer weighs less than
compaction trailers and therefore allows for greater legal payloads. Unlike
trailer-compacted waste which increases in volume when dumped in a landfill,
baled waste retains its compaction consuming less landfill space.
E. Shredding

Shredding is a method which can be employed in conjunction with a
compacting or baling system. Shredding wastes before compacting or baling
makes wastes homogenous in size and more compactable. A rasp mill is
generally used in this process; waste is fed into the mill by conveyor or hopper
and is then moved to the compactor or baler. Some large items may need to
be manually removed prior to milling to receive special processing, but
shredding allows greater densities for transport and improved landfill
operations.
F. Recycling

Because many materials received at transfer stations are reusable,
transfer stations are an ideal location for recycling efforts. Waste received
commingled in refuse coliection vehicles can be processed manually and/or
mechanically to separate recyclables before they are shredded, baled or
compacted. Mechanical processes include magnetic separation of ferrous
metals, eddy current separation of non-ferrous metals, and mechanica!
screening of the waste. Manual sorting will provide increased resource
recovery and may be necessary to prepare waste for mechanical processing.

Recovering recyclables from the waste stream may provide a source of revenue
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for the transfer station (sale to end-markets) and reduce the amount of waste
transported to and disposed of at landfills.
G. Refuse Derived Fuel

Transfer stations are also practical locations for the production of refuse
derived fuel (RDF). This approach may also generate revenue and reduce waste

disposal costs.

ll. Evaluation of Options
The siting, design, size and layout of a transfer station is dependent on
numerous considerations such as environmental impact, siting and permitting
considerations, technical feasibility, and economic impact.
A. Environmental Impact
A properly designed, sited and managed transfer station will have little
or no negative environmental impact on the surrounding area. The loss of flora
and fauna would be limited to the land occupied by a building and parking
facility. Depending on the building design and the opinion of the viewer, the
aesthetic value of the structure may vary considerably. Health and safety
concerns can be minimized through a design which limits human contact with
waste and provides adequate ventilation for vehicles operating inside the
building. Public concerns will include increased truck traffic, decreased
property values and operational problems such as odors, noise and dust.
Proper site selection, design and operation are essential to alleviating these
concerns.
B. Siting and Permitting
The objective of the site selection process is to search for and locate
areas which have the characteristics necessary for a safe, environmentally
sound transfer station. This process is the same as that used in siting a
sanitary landfill or any other regional pollution control facility, and is discussed
in detail in a separate chapter. Permit applications will be reviewed by the |IEPA

only if the developer of the proposed facility first obtains local governmental
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acceptance of the facility.

Special site and building features which require attention during the site
selection and building design process are internal traffic circulation, proper
drainage, perimeter treatment (fencing), fuel storage facilities, utilities, scales,
office and employee space, tipping floors, push walls, and receiving and
handling areas.

C. Technical Feasibility/Economic Impact

To estimate the economic and technical feasibility of a transfer station,
both capital and operating costs need to be considered.

Capital costs include land, site construction, stationary equipment, and
vehicular equipment. Most facilities require two to three acres of land.

Operating costs include labor, stationary and vehicular equipment
maintenance, utilities, and administrative expense and office supplies. See
Table 1 for standard capital and operating costs associated with a 200 ton per
day transfer station with a drive through design.

The costs of constructing and operating a transfer station should be
weighed with the savings such a facility offers the solid waste management
system and possible revenue sources (recycling and RDF}. Savings may be
seen in lower transportation costs because the transport of waste from transfer
station to disposal site is performed by larger trucks, aliowing the use of fewer
vehicles. Additional savings are realized from reduced maintenance and
operating costs resulting from the use of fewer trucks. Collection also
becomes more efficient because trucks are able to return to their routes sooner,

spending iess time travelling to disposal sites.



TABLE 1

TRANSFER STATION BUILDING SITE AND EQUIPMENT COSTS
DRIVE THROUGH ARRANGEMMENT
200 TONS PER DAY

Category ltem Cost
Pavement and Retaining Walls $219,080
Excavation and Landscaping 148,680
Building 285,890
Utilities 84,680
TOTAL $738,410
Engineering - 10% $ 74,000
Contingency - 10% $ 74,000
$886,410
Total Building Estimate mo
Equipment Costs £230,000
TOTAL CAPITAL COSTS $1,120,000
Labor : $ 98,000
Utilities, Supplies and Maintenance 10,750
Fuel 18,000
Insurance (Property) _4,000
Total $130,750
TOTAL ANNUAL OPERATING COST - ESTIMATE $131.000
Source: IDENR: Municipal Solid Waste Management Options: Transfer Stations, Vol. lll, June, 1989.
Qualifiers: Prices are installed costs, including all hardware and related items.

Prices include 5% surcharge 1o account for a distance of transfer station location from
city or suburb.

Contingencies and land costs are not included.

Prices are rounded up to facilitate quick calculations.

Assumes facility operates eight hours per day; five days per week.
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The feasibility of a transfer station versus a direct-haul system can be
evaluated by using a break even analysis based on system costs. By comparing
the hauling costs in dollars per ton and the round trip time in minutes of both
the direct haul and transfer hau! methods, the sample analysis illustrated in
Figure 2 arrives at a break even point, about 85 minutes round trip in this
example, found where the two lines intersect. If the round trip distance is
greater than that at the point of intersection, & transfer station becomes an

economically viable alternative in the solid waste management system.

FIGURE 2
EXAMPLE BREAK EVEN ANALYSIS
TRANSFER AND DIRECT HAUL 200 TPD
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Source: IDENR: Municipal Solid Waste Management Options: Transfer Stations, Vol. Ill, June, 1989,
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PART 1

EMERGING TECHNOLOGIES

This report subsection will detail emerging solid waste technologies of municipal solid waste
composting, mixed waste processing and fluidized bed/RDF systems. The emerging
technologies, for the purpose of this investigation, are those technologies that are just
beginning to be implemented at the commercial level. There is limited large-scale
application of these technologies.
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SECTION 1

INTRODUCTION AND SUMMARY

1.1 Introduction

The field of solid waste management is continuously evolving. Technologies thought
to be on the "cutting edge” at one time may have virtually disappeared. Other technologies
have had a cyclic development or evolution depending on economic, environmental or
socio-political issues.  Still others, which only a few years ago were considered
undemonstrated, have continued to evolve and are starting to be implemented on a large
scale in commercial facilities.

Keeping abreas: of this rapidly changing and still evolving solid waste management
field is 2 tremendous job. To accomplish this, it is critical to have a working understanding
of the processes which commercial availability, technical reliability, products and product
markets, and developmental stage technologv must go through. Failure to understand the
status, benefits, and limitations of a technology has, in t0oo many cases, resulted in financial
and operational problems.

In mid-1990, Kane County, Illinois contracted with Roy F. Weston, Inc. (WESTON)
1o review and assess innovative and emerging technologies for solid waste management.
The primary purpose of the study was to evaluate the viability of innovative and emerging
technologies. Kane County's desire to develop this review resulted from diminishing and
increasingly expensive landfill capacity, changing attitudes regarding solid waste management
around the country, and an interest in building a foundation of vnderstanding of the
emerging and evolving options and alternatives available for solid wuste management,

The first task that WESTON and the Counry undertook in this review was defining
the following terms:

Emerging Technologies - Those technologies that are starting 10 be implemented at
the commercial level: there is limited large-sczle application of the technology for
management of municipal sclid waste.

Innovative Technologies - Those technologies that have been tested on 2 pilot scale
or small demonstration scale only; there is little or no commerczial experience with
municipza! solid waste.

Research and Development Technologies - Those technologies that have been tested

in the laboratory or small pilot scale only; there is limited experience with
homogeneous feedstock and little or no experience with municipal solid waste.

1-1
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Emerging technologies reviewed for this report are MSW composting, fluidized bed
combustior. /refuse-derived fuel. and mixed waste processing. Innovative technologies
reviewed ure anaerobic digestion or composting, pyrolysis, and ORFA 1echnology. Research
and development technologies reviewed consist of thermal oxidation, vermiculture, ethano!
and methano! production from MSW, and plasma technology.

1.2  Summary of Evaluation Criteria

To assess the viability of technologies within the three overall categories, several
evaluation criteria were used consistently. These criteria are described below:

Commercial Availability

The most reliable basis for judging commercial availability is previous experience.
This critesion distinguishes those technologies and practices which are at the conceptual or
testing stage from those that are generally available and readil able 10 be implemented.
For emerging technologies, operating facilities using each technology have been researched
with special attention given to design featres, construction techniques, operating costs,
equipment availability, available facility capacity, the conditions surrounding and enhancing
application, and other relevant aspects. Technologies which have not been demonstrated
to be available and reliable at an appropriate scale are considered to be innovative. For
these technologies, the trial and errors of pilot or demonstration scale facilities has been
examined.

Technical Reliabilitv and Availability

The ability of a solid wasie management process 1o be technically reliable and
available is critical. Municipal solid waste disposal is a daily responsibility. The technology
1o be employved must be able 1o operate on a regular schedule over a long period.
Technical reliability is a function of the physical durability of the technology and the
expected service life. Availability, or the fractional time that a facility can be effectively
operated in a given period of time, is a function of reliability, operating procedures, and
maintenance requirements. It is also the ability of the process 10 meet all environmenial
criteria.

The most reliable means of determining technical reliability and availability is past
experience. For emerging technologies, the experience ai commercially operating facilities
has been used to determine the likely reliabiiity and availability of a project. For innovative
technologies, the experience gained from limited pilot-scale testing has been used 1o
determine the potential for scaling the facility up to larger commercial operations.

1-2
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Environmential Impacis

Allernatives in the three categories were evaluated to determine their environmental
impacts. including the disposal of residue, effect of air emissions, and waste water disposal.
In some cases, the use of products from the processes wus examined for additional
environmental impacts.

Economics

To understand the economics of a technology, it is important that a facility using a
particular technology be operating for a long enough period of time to evaluate the normal
costs associated with the technology. Since most of the facilities using either the emerging
or innovative technologies have short operating histories, determination of the true
economics has been difficult. Where possible and determined not to be misleading, based
on limited operating experience, capital and operating cost ranges were estimated for
emerging and innovative technologies.

Markeis for Products

Markets for the end products of a technologic process are critical to the successful
application and economics of the technology. Each technology reviewed includes an analysis
of the products produced from the process and the success or failure of marketing efforts.
The discussion of markets for end products includes regulatory, as well as perceived,
limitations on the markets. Where possible, ranges of poiential product revenue were
provided: Economic and socio-political issues that affect the future of end product markets
were also discussed.

Non-Processibles and Residues

For each technology, the quantity of non-processibles and residues was examined.
If the non-processibles and residues of a process are unable to be reused or further
processed, it is assumed they will require final disposal. For each of the emerging and
innovative 1echnologies. an estimation of the potential amount of non-processibles and
residue has been made. The net percent reduction in the waste requiring disposal has been
s:timated where historic data allow.

1.3 Summary of Technologies

From the review and analvses that were completed, the following is provided as a
summary of each technoiogy.

1.3
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1.3.1 Emerging Technologies

MSW Composting

Composting is the process of biologic decompositior of solid organic materials by
micro-organisms, such as bacteria and fungi. Composting as a solid waste management
option means using this natura) process 1o treat and reduce in volume all or a part of the
solid waste stream, either with or without the addition of sludge. The process involves
controlling the moisture, temperature and availability of oxygen so that this natural process
decomposes the solid organic material in the MSW and destroys harmful organisms, thus
procucing a stable usable end product.

Since composting only works on the organics in the waste stream, it is most effective
when as many of the inorganics (usually recyclable glass, metal and plastic) as possible are
removed before the composting process. This also improves the quality of the end product.
These inorganic materials can be removed either through source separation recycling
programs or through mechanical separation at the composting facility.

Advantages of MSW composting include:

. MSW composting processes are commercially available. The technical

availability and reliability associated with both the preprocessing of waste and
the biological compost process itseif is growing.

. Since MSW composting is 2 non-burn disposal alternative, public acceptance
may be greater than thermal treatments.

. Potential environmental impacts can be minimal if the composting process is
operated properly.

. A usable, potentially marketable product results.

. There will be a net landfill reduction from composiing some or all of the
MSW generzted. The level of landfill reduction will depend on the size of the
MSW composting facility.

Disadvaniages of MSW composting include:

. Although there are commercially operating MSW composting facilities, there
is stil] limited commercial availabilitv of complete MSW composting systems.

. Research of the impact of uptake in food crops resulting from using MSW
compost is still ongoing and currently non-conclusive.

1-2
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. Potential environmental impacts due to compounds leaching out of compost
produced from MSW are not fully understood. This may result in limited use
or markets for the compost.

. MSW composting operations could cause odor problems unless proper
ventilation and air filtering are employed.

. The capital and operating costs associated with MSW composting operations
are still difficult to predict with any degree of accuracy. Capital and operating
costs vary widely for those facilities currently operating.

. Many vendors currently marketing MSW composting systems have experience
only in Europe. This experience may not be directly applicable to the U.S.
since the waste stream in the U.S. may differ significantly from that in
Europe.

Fluidized Bed Combustion/Refuse-Derived Fuel

RDF processing is the conversion of municipal solid waste (MSW) to a fuel, through
the removal of non-combustible items. Typically, RDF facilities include shredding,
screening, magnetic separation, and, in some cases, fuel densification processes.

Fluidized bed combustion is the combustion of products on a suspended bed of
material within a combustion chamber. Energy can be recovered in this process. The
suspended bed has the properties of a fluid and may either remain near the bottom of the
chamber or be circulated through the entire chamber. These technologies are discussed
together because to burn MSW in a fluidized bed furnace, the MSW must first be converted
to RDF.

Converting waste to RDF and subsequently burning it in a fluidized bed combustor
has the following advantages:

-t
el

. Combustion efficiency is improved by merely converting MSW into RDF,
because RDF burns more uniformly and has a higher heat content than raw
garbage. The fluidized bed method further enhances combustion because of
the more turbulent conditions present in the boiler. Quantitatively, RDF
combustion alone increases boiler efficiency from 70 percent (mass-burning)
to 75 percent. Burning RDF in a fluidized bed boiler may further boost
efficiency to over 80 percent.

. NO, emissions are reduced because fluidized combustion is efficient using less
complete combustion (anywhere between 30 and 90 percent less). Excess air

contributes to emissions of NO,, so less excess air results in a lower level of
this pollutant. Also, fluidized bed boilers operate at lower temperatures than

1-5
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conventional boilers, and this further reduces NO, produced during the
combustion process.

Fluidized bed combustion experiences fewer operational and maintenance
problems in the boiler. Slagging, or the depositing of molten ash on boiler
walls and tubes, hampers boiler operation. Use of RDF and fluid bed
combustors that operate at lower temperatures reduces the content and ability
of material that can slag.

Fluidized bed combustors have the ability to remove sulfur through in situ
scrubbing, thus curbing sulfur dioxide emissions.

Heat transfer from the burning RDF to the water tubes is efficient from
turbulent conditions in the chamber.

If necessary, a fluidized bed unit can operate at substantially less throughput
than it is designed to handle.

The major disadvantages to the RDF /fluidized bed combustion technology are found
in the RDF processing area:

RDF processing lines have not been perfected or optimized, despite their
being in existence almost 20 years.

Explosions in the shredders have the potential to shut down the entire
processing line,

Facilities have also experienced shutdowns elsewhere in the line as a result
of "mechanical jams or bridging of RDF at transfer points.”

However, fluidized bed combustors do exhibit some problems, namely:

Although RDF processing systerns remove most of the glass and metal in the
MSW stream, any remaining may slag within the bed and then solidify upon
cooling. This "freezing up” of the bed adversely affects performance in two
ways: the particles cannot move and cannot transfer their heat to the boiler
walls, and the combustion gases cannot push the resulting "lumps” around as
easily as tiny particles, causing the furnace conditions to become less
turbulent.

Erosion of furnace and tubes can result from the sandblasting effect of bed
particles impacting on the boiler tubes and walls. This can lead to frequent
tube replacement or a shortened life for the whole unit.

1-6
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Mixed Waste Processing

Mixed waste processing is defined as any process that accepts mixed solid waste and,
as its main objective, converts the waste to at least two or more products including
recyclables, compost, or fuel. Most mixed waste processing systems recover recvclables,
manually, mechanically, or using a combination of the two approaches. The recovered
recyclables are then prepared for market. After recyclables are removed, the remainder of
the waste is shredded and then further processed, perhaps pulverized or pelletized, 10 be
used as compost feedstock or fuel. The resulting fuel product can be burned for energy
production.

Advantages of mixed waste processing include:

. Mixed waste processing has the potential to significantly reduce the waste
stream destined for disposal, although projected reduction rates of 90 percent
or more have yet to be achieved.

, Combining the processes for extracting recyclables, compostables, and
combustibles from the waste stream in a single system can reduce total solid
waste management costs because fewer facilities are needed, and a single
delivery point for waste can be used.

Disadvantages of mixed waste processing include:

. A tried and true mixed waste processing system "package” is not commercially
available. Most of the existing technology evolved as a result of an
entrepreneur recovering more and more components of the waste stream.

. Although individually each piece of equipment in these systems is usually
simple, an entire system that produces a number of end products usually leads
10 a system with a complexity greater than the sum of its parts. Thus, the
long term availability and reliability of these systems must be monitored.

. The greatest stumbling block to implementing mixed waste processing is the
uncertainty of markets for the products, especially compost and fuel. If no
markets exist for the end products, the processing system accomplishes
nothing more than slightly reducing the volume of the waste destined for
disposal. One of the stumbling blocks to development of markets for compost
and fuel from a mixed waste processing system is that no market will accept
an untested product, but the processing system must be in place. Thus an
investment must be made to produce the product to be tested. Pilot-scale
tests, or processing of waste from the area in a similar facility can be used to
at least partially overcome this obstacle.
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The success of mixed waste processing systems should be monitored, paying particular
attention 1o the reliability of the system and the marketability of end products. Since
several mixed waste processing systems are in the development stages, there potentially are
several examples to watch.

1.3.2 Innovative Technologies

naerobic Digestion

Anaerobic digestion is the controlled decomposition of waste in an oxygen-free
environment. Waste is first preprocessed to remove recyclable and/or inorganic materials
from the waste stream. Then a wet slurry is produced from shredded waste mixed with
water and is introduced into a closed digestion vessel. A resulting fuel gas can be used in
energy production.

Advantages of anaerobic digestion include:

. The fuel gas produced has the potential to be a source of revenue or energy
for the facility. However, optimizing fuel quantities produced will increase
capital costs, because of the greater retention time and corresponding need
for more reactor volume.

. The system is highly compatible with existing curbside recycling programs.
These programs tend to divert inorganics from the waste stream, which
reduces the amount of preprocessing before waste enters the digesters.
Leaving yard waste in the waste stream saves collection and composting costs
and raises the organic material content in the digesters.

. The degradation process is completely enclosed, and potentially odorous gases
can be collected and treated. A well-managed facility should gain public
acceptance more easily than an aerobic composting facility, with open-air or
semi-enclosed piles or windrows.

Disadvantages associated with anaerobic digestion include:

. There are currently no commercially operating facilities in the U.S; the
process essentially remains in the research stage.

. The marketability of the residue solid fraction is certainly unproven. If this
material cannot be sold, more than 50 percent of the input waste will still
wind up being landfilled. On-site disposal would create additional costs and
additional difficulties, as it would likely require incineration or composting.
Implementing either of these techniques on-site can hinder public acceptance
of the project.
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. From RefCom's experience, it appears that substantial design work must be
done on digesters. At the least, appropriate materials of construction must
be selected.

Pilot anaerobic digestion systems have not yet proved that large quantities of waste
can be processed with this technique. Future interest in the system will likely be related
primarily to technical reliability and availability. The state of the energy marketr may also
affect future interest. Rising energy prices could help a facility more easily justify the cost
of additional digester volume and biogas cleaning equipment. In summary, the foliowing
elements would really be required for emergence of this technology: additional pilot testing
of anaerobic digestion technology for processing MSW, a financially capable developer,
political and community support, and the ability to keep costs at levels competitive with
other solid waste management options.

Pvrolvsis

Pyrolysis is the thermal decomposition of materials in the absence of oxygen. Unlike
complete combustion, or incineration, material in the pyrolysis process does not burn in
flames. Rather, after the waste is preprocessed to remove recyclables and non-combustibles,
heat is applied either directly or indirectly, transforming the materials in a reactor to yield
solid, liquid, and gas products. Some of the liquid and gas products can be used to produce
energy. The yield of various products can be controlled by manipulating the complex
chemistry within the reactor.

Advantages associated with pyrolysis include:

. Low temperature, low velocity pyrolysis systems would require less extensive
air pollution control equipment than conventional combustion.

. Environmental impacts from landfilling inert residue may be less than
landfilling the waste directly.

. If pyrolysis could be maximized to produce a high-quality and consistent
product, markets would be promising as a fossil fuel substitute.

Disadvantages associated with pyrolysis include:
. Although pyrolysis is a promising process, pilot and demonstration scale
projects in the U.S. have been plagued with technical and economic

difficulties.

. The pyrolysis processes are varied and complex. More research is needed for
almost every aspect of the process, product refinement and product marketing.
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. Although there are U.S. vendors of pyrolysis and gasification processes, none
have had demonstrated success with their systems.

. Very little reliable economic information is available to compare with other
options. '

ORFA Technology

The ORFA system is a materials processing system, originating in Switzerland, that
accepts mixed solid waste as input. The process, in theory, generates three useful products,
the most abundant of which is an inert fluff, called ORFA fiber. In addition to this fiber,
the system recovers ferrous metal and an inert granulated material.

ORFA has built and operated one facility in the U.S,, located in Philadelphia. The
facility has operated commercially for short periods of time and in 1989 was shut down
completely and remains idle. Technical difficulties and lack of demand for the end product
have plagued the ORFA technology development.

Advantages of the ORFA technology include:

. The system requires no source separation of refuse. While not a materials
recovery process, it is designed to incorporate nearly all components of the
municipal waste stream into the end products. Source separation, particularly
of ferrous and non-ferrous metals, would probably improve system
performance and increase system availability.

« — The system has a high degree of redundancy in individual stages of the
process. While two completely identical processing lines do not exist, most
of the major pieces of equipment exist in duplicate.

. When functioning properly, the system should be able to process the entire
municipal (residential and commercial) waste stream. However, the process
may be more efficient when loaded with purely commercial waste or waste
with a higher-than-average paper content.

Disadvantages of the ORFA technology include:

. The process line is technically very complex, which has, in the past,
contributed to lengthy shutdowns and below-normal throughput.

. The absence of a dust collection system was a serious design oversight. This
greatly reduced plant availability and added the potential for safety hazards
(fires, explosions) within the facility.
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. The primary product, ORFA fiber, was found to be marketable onlv as a
shredded mixed paper product, making it worthless on the secondary materials
market. The secondary product, granulate, was marketed/disposed as landfill
cover at net cost. Moreover, the granulate likely would have had more value
if some of its constituents, e.g., glass, had been recovered and soid as

recyclables.

. The tipping fee of $50-55 per ton and revenues from the fiber that was sold
were apparently inadequate to cover the facility operating costs, based on the
fact that ORFA's U.S. subsidiary is in Chapter 11 bankruptcy.

The future viability of the technology will depend to some extent on the financial
position of ORFA. Without additional investment, the ORFA process will have little chance
for future success, and is not likely to be an available technology. Even with a financially
viable developer, there are significant technical obstacles to the viability of this technology.

1.3.3 Research and Development Technologies

T'hermal Oxidation

Thermal oxidation is a process by which MSW is volatilized into two products: fuel
gas and ash residue. The process is similar to pyrolysis in that the MSW is heated but does
not burn; rather its volume is reduced via a smoldering reaction. It differs from pyrolysis
in that oxygen is allowed to enter the reaction chamber and in that neither fuel liquid, fuel
gas, nor char residue is created. Only one vendor, the Entech Corporation, was found to
be offering this technology. The Entech process may generate minimal heat energy for in-
plant use but no evidence of its ability to produce large quantities of energy for outside sale
has been demonstrated.

Advantages associated with thermal oxidation include:

. The process line is relatively simple, with little mechanical equipment. This
absence of moving parts could decrease the likelihood of excessive downtime
or interruptions in process flow.

. The weight reduction of the infeed waste is appreciable but it is uncertain thas
weight reduction of 90 percent or better can be accomplished in all system
configurations and with all types of waste.

Disadvantages associated with thermal oxidation include:

. There are no commercial facilities in operation using the system and,
therefore, the system data for full-scale operation are unavailable.

1-11

Printed on Recycled Paper



. The lack of operating experience results in a great deal of uncertainty
surrounding the economics of the system.

Vermiculture - Vermicomposting

Vermiculture or vermicomposting uses earthworms or red worms to accelerate the
decomposition and stabilization of the organic matter in the materials being composted.
Although this process is being used on a small scale for yard waste and for mixed yard and
agricultural or food waste, it has not been adequately tested for use with mixed MSW.

Ethanol Production from MSW

Ethanol can be produced biologically by yeast fermentation from any carbohydrate
or cellulosic materials. Ethanol production from MSW uses a three-stage process 10 convert
the cellulosic material in the organic portion of preprocessed MSW. The three steps include
hydrolysis to convert the cellulose to glucose, fermentation to produce ethanol from the
glucose, and distillation to remove the ethanol from the aqueous solution. Ethanol can
either be burned alone to produce energy or added to gasoline to produce gasohol used for
vehicle fuel. By-products include large quantities of contaminated water and a sodden mass
of unconverted inorganics.

Thermal efficiency of the process has been low for MSW in laboratory tests. Since
no pilot- or commercial-scale systems have been implemented anywhere in the world,
production of ethanol from MSW is not yet a practical MSW management option.

Plasma Technology

Plasma technology is similar to pyrolysis in that it uses very high temperatures
created by plasma energy to convert waste to a gas and a vitrified solid slag. Theoretically,
the gas can be captured and used in steam generation. Plasma energy is generated by
passing an electric current through a gas resulting in extremely high temperatures of up to
21,000 degrees Fahrenheit.

Plasma technology has not yet been applied to municipal solid waste on a large scale.
Most existing operations using plasma energy have very little relationship to solid waste
management and are not of a scale required to handle a municipal solid waste stream.
There are uncertainties associated with the large-scale application of the plasma technology
since it remains untested. Uncertainties also exist concerning the marketability of the gas
and vitrified slag produced.
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PART 2

INNOVATIVE TECHNOLOGIES

This report subsection will detail innovative solid waste technologies of anaerobic digestion,
pyrolysis, and ORFA. The innovative technologies, for the purpose of this investigation, are
those technologies that have been tested on a pilot scale or small demonstration scale only.
For these technologies, there is little or no commercial experience with municipal solid

wasie.
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SECTION 2

MUNICIPAL SOLID WASTE COMPOSTING

2.1  MSW Composting Description

Composting is the process of biological decomposition of solid organic materials by
micro-organisms, such as bacteria and fungi. Composting is an aerobic (oxygen-dependent)
process which occurs naturally in virtually all ecosystems. When biodegradable wastes are
combined with sufficient moisture and oxygen, micro-organisms metabolize the organic
matter, breaking it down and generating heat as a by-product. After the micro-organisms
exhaust the readily available biodegradable matter, the composting process subsides, and a
stable product is achieved.

Composting as a solid waste management option involves controlling the moisture,
temperature, and availability of oxygen so that this natural process occurs in an efficient
manner. This can be done in a variety of ways, ranging from very simple techniques which
do little more than "let nature take its course” to sophisticated technologies which monitor
and control the moisture, temperature, and aeration on a continuous basis. In general, more
complicated processes'are used for more heterogenous wastes such as unseparated MSW.

The most biodegradable components of municipal solid waste (MSW) are food and
yard wastes. As a result, they are the easiest components of the waste stream to compost.
Many people currently compost these materials in their backyards, and use the compost in
their gardens. At one time, this was certainly the prevalent means for disposing of this
material. Currently, in many cases, people do not have the ability or the desire to compost
this material on their own. Therefore, centralized approaches to composting these materials
are evolving.

The simplest form of composting, practiced throughout history, is placing material
in a static pile, and waiting for composting to occur. This process has been used successfully
for years in numerous communities that establish drop-off sites for leaves. This procedure
works reasonably wel] for leaves, but it has not been demonstrated to be effective for other
materials.

The static pile is the simplest process for composting, but it is not without drawbacks,
that include:

. Long composting time for stable compost to develop.
. Odor formation due 10 the lack of aeration.
. A heterogeneous end product due to varying temperature, moisture, or

aerobic condition within the static pile.
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. Little experience with materials other than leaves, or a mixture of
leaves and grass.

These drawbacks to one of the simplest forms of composting led to the development
of more refined composting technologies. These refinements, in turn, led to the ability 10
compost a wider variety of materials into 2 more homogeneous product than the early static
pile. Now many communities in the country are investigating the more sophisticated MSW
composting technologies as a means of handling their MSW. This interest is due to the
rising cost of MSW disposal, the desire to reduce landfill requirements, and the interest in
reusing/recycling as much of the waste stream as possible.

2.2  Applicable Waste Streams

When composting of solid waste is discussed, care must be taken to identify the waste
stream that is being considered. A wide variety of materials can be composted, and the
requirements for composting vary with material. The major material types that can be
composted are sludge, municipal solid waste, and organic wastes (food and yard wastes).
Sludge composting is a fairly common practice as a means for managing wastewater sludges.
This report will focus on the composting of mixed municipal solid waste, but the use of
sludge as an additive in the composting of MSW is discussed.

2.2.1 MSW Composting

Municipal solid waste is obviously a very heterogeneous material, and this poses
particular problems for composting. Since the composting process works on organic or
biodegradable materiais only, the inorganic materials that are in MSW must either be
removed before or after composting, or be tolerated in the final product. Asa result of this,
composting MSW often requires a substantial amount of pre-processing to prepare the waste
for composting. In addition, the level of contaminants in the final product is likely to be
relatively high, which may limit the markets for the final product. Contaminants such as
glass can create safety problems if the compost is handled, plastics can create litter problems
due 1o their tendency to become airborne, and heavy metals or other pollutants can raise
questions regarding public health if the compost is used in an agricultural application.

The major materials within MSW that are compostable are paper (of all types), food
waste, and yard waste. There are other minor components that may be compostable, but
these three major components usually comprise between 45 and 70 percent of MSW. The
remaining material is generally non-compostable, consisting primarily of plastics, metals, and
glass. One of the keys 10 the success of MSW composting is removing enough of these non-
compostable materials in order to be able to produce an acceptable product.

2.2.2 Co-composting of MSW and Sludge

Sludge and MSW may be composted together. The material preparation and the
fraction of the waste that is compostable are the same whether MSW is composted with
sludge or without. The sludge that is used in co-composting is an end-product of wastewater
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treatment. The effluent from wastewater treatment plants is generally dewatered, and the
sludge that is produced is usually 2 to 30 percent solids. This sludge can be mixed with
prepared MSW prior 10 composting. There are several reasons why sludge may be used in
a composting process:

. Using sludge in a composting process along with MSW allows
management of two waste products simultaneously.

. Sludge contains large quantities of water, which usually needs to be
added to MSW to achieve ideal composting conditions.

. Sludge contains certain nutrients required for composting, thus
reducing the need for adding these nutrients to compost MSW. These
nutrients would include nitrogen, phosphorus, potassium, and carbon.

The addition of sludge is not without its drawbacks, however. The most obvious is
the need to either site the composting facility near the wastewater treatment plant, or to
transport the sludge. In addition, although sludge contains certain desirable components,
it may also contain certain undesirable components, such as heavy metals or salts. Thus, an
evaluation of the desirability of adding sludge 10 MSW for composting must be made on a
case-by-case basis.

23 Composting Technologies

There are a number of different processes or technologies that can be used to
compost solid waste. These processes vary according to the wastes that can be composted
using each process, and the level of experience in applying each process. This section
presents a generic, conceptual description of the major processes, and Section 2.4 describes
the particular systems offered by various vendors. Sections 2.3.2 through 2.3.5 are organized
according to complexity of the process, starting with the simplest processes, and going in
order of increasing complexity.

2.3.1 Pre- and Post-processing

MSW must be prepared in some fashion prior to composting. The pre-processing
svstems for MSW are generally complex. The most common process employed in pre-
processing systems is size reduction, since it is much easier to produce a uniform compost
product from material that is more homogeneous in size. Different types of shredders or
grinders can be used, depending on the nature of the material being composted. Other
processes are usually incorporated to recover recyclables and remove non-compostable
material which may otherwise end up as cortaminants in the end products. Mazerial
recovery and removal is usvally accomplished through some combination of size and density
separation, as well as ferrous metal removal (by electromagnet). The degree of pre-
processing required depends on the system and on the market for the product. If the
market for the compost is landfill cover, the only process that may be required is size
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reduction. However, for most other markets, it is likely that a number of processes would
be required to achieve an acceptable compost.

The processes used 1o prepare material for composting resemble refuse derived fuel
(RDF) processing systems, and in fact some composting processes incorporate RDF
production for some part of the incoming waste. Section 3 of this report contains a
discussion of RDF processes.

In many facilities, after composting takes place, the resulting material undergoes
processing to remove oversized objects or undesirable contaminants. This can be done by
simply screening the material t0 remove objects over a certain size, or using a more
complicated removal process such as air classification or magnetic separation. There may
also be a final curing process. The curing process usually consists of letting the material sit
in static piles for some period of time so that the composting process subsides, and the
material becomes stable. Depending on the markets, the compost may need to be dried and
packaged prior to shipment.

2.3.2 Windrow Composting

The simplest composting process is to place the material in long rows, called
windrows. Windrows are rows that are roughly triangular in cross-section, and can be as
long as desired. The dimensions of the windrows are dependent on the equipment used to
form and mix them. Windrows can be as high as 12 feet, or as low as 5 feet. Windrow
composting usually employs some type of aeration process. Typically this is done by
mechanically mixing the material in the windrows, which introduces air, and moves material
1o new parts of the windrow. Historically, this process has been used successfully for
composting leaves, and reduces the amount of time necessary to produce compost from 2
to 3 years (in a static pile) to 16 to 26 weeks. There has, more recently, been success using
windrow composting for MSW.

Composting MSW in windrows must be done in an enclosed building to control
rodents and vectors. Windrow composting requires that the MSW be pre- and post
processed. Therefore the facility will need to have 2 tipping floor, pre-processing area,
composting area, post-processing area and curing area (which can be outdoors). In addition
1o the pre- and post-processing requirements, other equipment needed includes a front-end
loader for forming and moving piles, and specialized equipment to mix and aerate the
windrows. This equipment can be either an attachment to a front-end loader, or a self-
propelled machine. Labor requirements depend on the amount of pre- or post-processing
and whether self-propelied equipment is used.

Most of the experience with windrow composting is in composting leaves alone or a
mixture of leaves and grass clippings. At this time, there is only limited experience applying
this technology 1o composting MSW. However, five of seven currently operating facilities
in this country are gaining experience composting MSW in windrows and, thus, experience
is growing.
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2.3.3 Windrow Composting with Forced Aeration

Another approach to windrow composting is to use forced aeration. In this process,
air is forced through the windrows of material being composted using blowers and other
equipment. This procedure aliows the composting material 1o be aerated for extended
periods of time, instead of periodically, as is the case with mechanical mixing. In many
cases, forced aeration is used in the early stages of the composting process, and then
windrow composting without forced aeration is used for the remainder of the process.

Forced aeration is used for windrow composting by forming the windrows over a
concrete pad equipped with a plenum with a network of pipes. The plenum is connected
1o blowers which either draw air through the windrow, or force the air out through the
windrow. When air is drawn through the windrow, and where odors are of concern, the air
can be passed through some type of odor control device (usually a bio-filter) prior to release
1o the environment.

The advantage of forced aeration is that by forcing air through the material 1o be
composted, the composting process will be accelerated. In addition, forcing air through the
windrows allows the temperature of the composting material to be controlled. In fact, most
forced air systems monitor the temperature of the windrows, and use a certain temperature
as the wngger for activating the forced aeration system.

The advantages of forced aeration when compared with windrow composting without
forced aeration include the following:

. Reduced time required for composting.

. A more uniform compost product due to temperature control
in the windrows.

. Reduced odor formation due to reducing the occurrence of anaerobic
conditions.
. An odor control system can be installed if odors are a problem.

The primary drawback associated with this process is the additional cost when
compared with windrows without forced aeration. Windrow composting with forced aeration
requires all the equipment necessary for windrow composting without forced aeration, plus
the system for forced aeration. The system for forced aeration requires construction of the
concrete pads for forming the windrows, which must be equipped with plenums, as well as
the piping sysiem, blowers, and a control system. An odor control system, if included, would
obviously increase costs. Although a facility using forced aeration could operate without a
specialized device for mixing and turning the windrows, it is likely that such a piece of
equipment would be used to speed composting and improve the final product.
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The other drawback of this system is that the experience using this technology is
Jargely for yard and agricultural wastes. Since these systems are usually implemented
outside, concerns about vectors probably precludes inclusion of food wastes. However, this
system could be implemented within an enclosed structure, increasing the costs, but
expanding the range of materials that could be composted. The experience applying this
technology to MSW is still limited.

2.3.4 Enclosed Windrow Composting

This system is really a variation on windrow composting with forced aeration. Instead
of forming windrows on top of a concrete pad, the waste to be composted is placed in long,
open-top concrete troughs or bins placed side by side. Forced aeration is achieved in the
same manner as with windrows - air is forced through the compost from below using
blowers.

A specialized machine to mix and aerate the material rides on top of the trough
walls. In some systems, the mixing and aerating equipment shifts the material from one
trough to the next, until the final product is achieved and the compost is removed from the
last trough. In other systems, the mixing/aerating equipment moves the material down the
length of the trough so that during the composting time period, the material has travelled
the full length of the trough, and finished compost is pushed out the end of the trough. This
process is typically contained within a building. The exhaust air from the building can be
passed through an odor control system if needed or desired,

This process is more controlled than windrow composting, thus resulting in
production of compost in less time, and on a smaller land area. However, those advantages
come with extra expense. The building, troughs, forced air system, and mixing/transferring
equipment are all costly. This process has been used to compost combinations of sludge and
yard waste, agricultural waste, or food processing waste.

2.3.5 In-vessel (Drum or Digester) Composting

In-vessel composting is generally the most technologically complex method of
composting. It involves placing the material to be composted into a completely closed
vessel. Within the vessel, mixing, moisture addition, and aeration take place in a controlled
process. The material remains in the vessel for some period of time, during which all or a
part of the composting process takes place. In some systems, the entire composting process
occurs within the vessel, and a stable compost product is removed from the vessel. In other
systems, the material that is removed from the vessel is placed in a static pile, an aerated
static pile, windrows, or another vessel, for the final composting process (often called
curing).

There are several different vesse! types, such as drums, bins, and silos, but the key
distinctions between them are means of mixing, and the type of feed system. The two
different types of mixing are: 1) the vessel rotates (such as a horizontal rotating drum); and
2) the vessel remains stationary and contains an internal mixing device.
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The feed systems for an in-vessel composting facility can operate in batch or
continuous feed mode. In baich feed, a certain amount of maierial is placed in the vessel,
and it remains for some period of time, until the vesse] is emptied and the next batch of
material is loaded. In continuous feed, small quantities of material are fed inio and
removed from the vessel either continuously or periodically, but the vesse] is never emptied
entirely and reloaded.

The advantage of in-vessel composting is that it is the most controlled of the
composting processes. This control results in a relatively short composting period and a
better quality end product. With in-vessel composting, temperature, moisture, and aeration
control are excellent, and the conditions can be kept optimal for composting. Mixing is
extensive, thus ensuring a homogeneous end product. A high degree of aeration minimizes
odor generation. Land requirements may also be reduced, using in-vessel composting if no
further curing or processing is required. The primary drawback with this process is the
relatively high cost. The vessels and the control systems for maintaining the proper
conditions within the vessels are expensive,

In-vessel systems are used for composting sludge and co-composting siudge with other
solid wastes such as various yard and agricultural wastes, as well as MSW. There is some
limited experience in composting MSW alone, using this technology.

2.4  Composting Technology Evaluation

This section discusses the factors that are important in evaluating a composting
facility as a viable waste management option. Due to the wide variety of waste types and
composting processes, this discussion will treat groups of processes or options together. The
factors that are discussed herein are: 1) commercial viability; 2) environmental impacts; 3)
market requirements; 4) costs; and 5) net landfill use reduction. The major criteria in each
of these areas will be discussed.

24.1 Commercial Availability

Commercial availability is a function of the ability of the contractors to build and/or
operate a facility properly and the ability of a project 10 be economically self-sustaining,
Commercial availability can only be demonstrated through successful implementation and
operation of facilities. There are currently seven commercially operating MSW composting
facilities in the United States, as shown in Table 2-1. Most of these facilities are small
(under 100 tons per day) and have commenced operation within the last two years. The
operating histories of these facilities have been evolutionary in nature, going through a great
deal of change to find the configuration of equipment required for proper operation.
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TABLE 2-1

CURRENTLY OPERATING MSW COMPOSTING
FACILITIES IN THE UNITED STATES

_____,_-——-—*_'———_.._""='__——-—'—"'7'——
vendor Year {o-compost
Location Capacity Technology  Operator Opened with Sludige
(TPD of MSW)}
Wilmington, Delaware 1,350* ln-vessel Raytheon 1984 Yes
Fairfield
bigester
sumter County, Florida 75-100 Windrow Amerecycle 1988 No
St. Cloud, Minnesota 50-60 In-Vessel Recomp 1988 No b
(Eweson
Digester)
Fillmore County, 15-25 Windrow County owned 1987 No
Minnesota and operated
portage, Wisconsin 30 In-vessel/ City owned 1986 Yes
Windrow and operated
Leke of the Woods, 5-10 Windrow County owred 1989 No
Minnesota and operated
Dade County, Florida 800 Windrow Agripost 1990 No
Notes: i
:1) The majority of the MSW at the Delaware facility is converted to RDF.
Urea and water is added to process.

Although the facilities are commercially operating, the processes used in the facilities
are not necessarily available for purchase, since three of the seven facilities are run by
public agencies (either the city or county) which are not necessarily in the business of selling
composting systems. The experience in four of the publicly owned and operated facilities
was built by simply finding the mix of equipment and processes that worked best for the
community. The facility design, composting process, operating, and capital costs, and use
of the compost differ widely in these facilities.

Three of the seven commercially operating MSW composting facilities are owned
and/or operated by commercial vendors of composting systems. These are the Sumter
County, St. Cloud, and Dade County facilities. The Sumter County facility is currently
owned by the County and operated by Amerecycie. This is the only composting facility that
Amerecycle operates. The facility uses hand-sorting and magnetic separation to recover
recyclables such as aluminum, cardboard, ferrous metal, and plastic. The waste is shredded
prior to being placed on impermeable compost pads outdoors. A proprietary formula of
enzymes and bacteria is added 1o speed the composting process. Finished compost piles are
screened after about six weeks of composting.

The St. Cloud, Minnesota composting facility is operated by Recomp, Inc. The
facility employs in-vessel (Eweson Digester; an in-vessel system designed to accelerate the
fermentation process of the organic materials) technology to compost approximately 60 tons
per day of MSW. There is no removal of recyclables during the process, although St. Cloud
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has a curbside recycling program in progress. Urea and water are mixed with the MSW in
this facility.

The Agripost Facility in Dade County, Florida is the largest commercially operating
facility in the U. S. When fully operational, the facility will compost 800 tons per day.
Currently, the facility composts between 200 and 300 tons per day. The facility does very
little front-end separation of recyclables; however, Dade County does have a curbside
recycling program that removes some of the non-compostables from the waste stream. The
waste is shredded prior to being windrowed. A proprietary inoculant is added to the
shredded waste to speed the composting process. The windrows are formed inside a
building. Afier the composting period, the compost is shredded, screened, and cured prior
to shipment. Plant improvements are planned, based on operating experience, including the
addition of magnetic separation after the primary shredder; addition of a large screen
trommel after the secondary shredder; use of a custom-made pile turner to improve
aeration; fine-screening after composting; and addition of an air collection and scrubbing
system. This facility has only been in operation since early 1990; however, it accounts for
a large portion of the U. S. operating experience in MSW composting,

There are many more MSW composting facilities outside of the United States.
However, the experience at those facilities cannot be considered directly relevant, since the
waste streams they are processing are much richer in organics than a typical United States
MSW waste stream. Some European facilities that are labelled "composting facilities," in
fact, are volume reduction facilities which process material prior to landfilling. There are
also numerous MSW composting facilities in the planning and development stage. Although
these reveal little about the actual ability of this technology to operate reliably over a long
term, it is an indication that communities are viewing MSW composting as a commercially
viable option for managing their solid waste.

Table 2-2 summarizes descriptions of the major MSW composting systems vendors.
The vendors listed are those that market systems designed primarily to compost waste and
have experience in composting MSW, as opposed to those marketing systems for processing
mixed waste for recovery of recyclables, RDF production, or composting. These systems are
discussed in Section 4 of this report. Only three vendors currently have operating MSW
composting facilities in the U.S. as stated above. These vendors are still perfecting their
systems, based on the operating experience that they are currently gaining. In addition, they
are gaining experience in meeting state regulations and marketing the compost material.
The other vendors of MSW composting systems may have experience in composting MSW
in other countries or in implementing processing system similar to those used in pre-
processing for composting.
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TABLE 2-2

COMPOSTING VENDORS

Licensor Type of Materials Materials Pre/Post fus # foreign
Vendor Technology  Composted Removed Processing Products fFacilities Facilities
Composting Composting
MSW MW
Reidel Waste Disposal  DANO In-Vessel MSW or MsW Ferrous Post Compost 0" 16
Systems Windrow and Sludge Screening
Portland, Oregon
Compost Systems Fairfield tn-vessel MSW or MSW Marketable Post Screening Compost or 1 (2} 1
Company and Sludge Recyclebles Drying, Pelletizing Pelletized
Cincinnati, Ohio Compost
Ashbrook-Simon N/A In-Vessel MSW and/for (3 3 Compost 0 4
- Hortley Sludge .
Houston, X .
Bedminster Eweson In-Vessel MSW andfor 3 Pre-Hand Sorting Compost 0 (4) 0
Bioconversion Studge L Magnetic
Cherry Kill, NJ Separation Post
Screening
Amerecycle N/A Windrow HsW Marketable Pre- Compost L] 0
suntervillie, Florida Recyclebles  Magnetic Separation
shredding, Post
screening
Recomp, Inc. Bedminster In-Vessel MSW and/or Marketable Pre-Some Compost 1 0
penver, CO (for Sludge Recyclebles  Magnetic Separation
Eweson) Post Screen
Taulman Composting Weiss- In-vessel Sludge (2 (&3] (&3] Compost 0 2
Systems Kneer facilities)
Atlante, GA or
Sludge and
MsW (2
facilities)
Agripost Windrow MsW Source Pre-Shredding Compost 1 0
Pompano Beach, FL Afumirum Post Shredding
______________________ Screening
(n pane facility is currently under construction in Portiand, Oregon, and expected to be operating In January 1991,
2) Marketed the Fairfield Digester System to the Detaware Recismation Facility,
(3) Depends on waste stream being processed.
(4) sludge composting facility in Big Sandy, TX does compost MsV perlodically for demonstration and study purposes.
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2.4.2 Technical Reliability and Availability

The ability of a solid waste management process 10 be technically available and
reliable is critical. Municipal solid waste disposal is a daily responsibility of a municipality
or county, so a facility that cannot be expected to operate reliably over a long period of time
is unacceptable. Technical viability is a function of the physical reliability of the technology
and the ability of the process to meet all environmental criteria. This type of analysis is the
basis of financial feasibility reports, and can get very complex. However, an overall sense
of technical viability can be derived based on past experience. In reality, past experience
is the only reliable means for determining the likelihood of success of a project.

Since many processes which handle MSW to produce compost tend to be
mechanically complex, the issue of mechanical reliability is a significant one. Pre-processing
of MSW for composting is similar in some areas to systems that produce RDF. Complicated
RDF processes which were used in the United States in the early 1970s had tremendous
reliability problems. Design modifications were able to overcome some of these problems,
but the general trend in RDF processes has been to simpler systems. Operating history in
this area is growing but must be examined closely on a case-by-case basis. Technical
reliability and availability associated with RDF systems is examined in Section 3. This
discussion will address the percent availability of the RDF processes.

The technical reliability and availability of the actual composting process is a function
of availability and reliability of mechanical equipment used during the process, and control
over the variables that actually carry out the composting process. Mechanical equipment
may include the vessel, drum or digester (in the case of in-vessel composting), or mixing and
aeration equipment. Although the reliability of mixing and aerating equipment can be
determined by the operation of similar equipment, the reliability of the vessels or drums for
in-vessel composting is not as easily determined. Three of the seven MSW composting
facilities in the U.S. use in-vessel technologies. However, each uses different manufacturers,
and the operating data are limited.

The technical reliability and availability is also dependent on the control over the
non-mechanical elements of the composting processes. These elements include the moisture
content, oXygen content, carbon/nitrogen ratio, temperature, and pH. The levels of these
elements will differ from process to process and, in fact, are the proprietary elements of a
vendor’s process. The measurement of the reliability of these elements would be a stable
compost product.

2.4.3 Environmental Impacts

The environmental impacts of composting are the result of the composting process
itself and the application of the compost product. The specific environmental effects of the
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composting process itself will vary depending on the details of the process and the waste
being composted. The environmental impacts of the composting process are likely to
include some or all of the following:

« Air emissions due to formation of gases, airborne bacteria and pathogens,
and volatilizing of compounds during processing.

« Potential groundwater impacts due to runoff.

« Occupational hazards, such as dust inhalation, noise exposure, safety
hazards resulting from operation of equipment, and potential exposure 10
pathogens in the waste, or fungi generated during composting.

» Uptake in food plants.

Although there is little information concerning the environmental impacts of
composting, it is expected that proper operation and housekeeping can keep any impacts to
a minimum level. The one area that has been explored in some detail is the exposure of
the public and workers to pathogens and fungi. Aspergillus fumigatus is a common fungus
found in many materials, including compost, and can trigger allergic responses, and in severe
cases, infections. Several studies have been done regarding the presence of aspergillus
fumigatus in compost, and worker exposure. Although the fungus has been found in
compost, and in the air surrounding composting facilities, there was no difference in
antibody levels in workers at composting facilities and the general public. As a result, this
is not generally considered to be a significant potential health impact.

Another potential health risk that has been raised regarding compost is endotoxins,
which are substances produced by certain bacteria. Airborne endotoxins have been cited
as one of the causes of occupational health problems in agricultural processing plants and
animal processing plants, as well as at wastewater treatment plants. The levels of airborne
endotoxins found in and around composting facilities have been lower than those measured
in some office buildings. As a result, it has been concluded by researchers that the
biological hazards posed by bacteria, fungi, or endotoxins are not significant for the general
public, although certain hypersensitive individuals, or those predisposed to infections, may
be at some risk. '

The odor that is generated during composting does not pose a risk to public health,
but it is an adverse impact on the environment. Although the amount of odor generated
varies from material 10 material and from process to process, it is likely that odor would be
raised as a potential problem during planning for a composting project, and it could be a
source of complaints during operation. There are ways to mitigate odor generation. The
first is to maintain aerobic conditions, since odor generation is much worse under anaerobic
conditions. The second is to conduct some or all of the composting operations indoors, and
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1o use ventilation and bio-filters to reduce the odors escaping. In general, odor generation
tends to be greatest during the early stages of composting, and, therefore, it is importan
that odors be controlled during that period. In addition, siting of a composting facility
should take into account prevailing wind directions and proximity to residences.

Other environment-related impacts are aesthetics, noise and litter. The aesthetics
of a composting facility depend on its type, but, in general, the buildings utilized would be
similar to warehouses in appearance, and outdoor operations would appear agricultural in
nature. Large land areas are necessary for most composting operations. Noise would result
from any processes used to prepare the waste for composting, and from the turning and
aeration procedures. With proper mitigation measures, the noise problem should not be
significant. Litter could result from poor housekeeping, but in some circumstances, litter
may be difficult to control. If plastics are not recovered prior 10 MSW composting, the
pieces of plastic in the compost can easily become airborne and create a litter problem.
This problem has been observed to be quite severe at MSW composting facilities in Europe.

The other aspect of environmental impacts posed by composting is the result of the
use of the compost. Obviously, the impacts posed by the use of compost depend on the
particular application; use of compost as an agricultural soil additive would have very
different impacts than use of compost for landfill cover. In addition, the material being
composted would affect the environmental impacts, since the nature of the waste affects the
constituents in the compost. The greatest environmental impact would most likely result
from using compost derived from MSW as a soil additive in growing food crops. This is
because compost from MSW may contain some heavy metals, and these will be taken up
by the plants grown in the soil/compost mixture. It has been found in some experiments
that by controlling the amount of compost added to soil, the levels of heavy metals in the
plants grown can be controlled to an acceptable level. However, it is unlikely that MSW
compost would be used as a soil additive in a food crop growing situation.

Another significant potential environmental impact would be due to runoff. In other
words, certain compounds could leach out of the compost and contaminate surface and
groundwater. The actual impacts would, of course, depend on the concentrations of
compounds of concern in the compost, the particular application, the meteorological
conditions, and the rate at which the compost was applied. The potential for certain
compounds to leach from the actual compost produced and the proposed application for the
compost would have to be analyzed to determine the extent of potential environmental
impact.

2.44 Economics
The costs associated with MSW composting are difficult to predict with any degree

of accuracy since few projects have been implemented. In those projects that have been
implemented, the capital and operating costs tend to vary widely. |
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The capital costs that have been cited for the Sumter County facility are
approximately $7 million ove- the development of the 75 1o 100 ton per day facility. For
the 15-25 1on per day Fillmo:¢ County, Minnesota facility, the capital costs have amounted
1o approximately $750,000. The 30 ton per day facility in Portage, Wisconsin had capital
costs of approximately $1.1 million. Lake of the Woods, Minnesota, used a $400,000 grant
10 build its 5-10 ton per day composting facility. The Agripost facility in Dade County,
Florida had capital investments through start-up of $30 million. The above capital cost
 figures indicate a wide range of cost of between $30,000 to $70,000 per ton of daily design
capacity.

Operating costs of the currently operating composting facilities are even harder to
nail down than capital costs. Most of the facilities are subsidized to some degree by the
cities and counties involved in the projects. Therefore, tipping fees charged at the facilities
almost never reflect total costs. Tipping fees at the currently operating facilities range from
$24 per ton to $69 per ton.

Pre-processing requirements for MSW composting alone have estimated costs (not
including any of the equipment needed to actually compost the MSW) at $15 to $30 per ton.
Our experience indicates that costs for MSW composting are likely to be at the high end of
the range cited (or perhaps higher), unless relatively high revenue markets for the compost
produced can be found.

Additional information is available regarding proposed facilities, or estimates cited
in literature. However, these data usually cannot be verified during the development stages
of any type of project. It may be difficult for the developers to anticipate the costs of capital
and operation if the developer has not developed a similar project in the U.S. A 35 ton per
day MSW composting facility proposed for Farmington, Minnesota was estimated to have
a capital cost of approximately $4.5 million, and operating costs of $175,000 per year. The
tipping fee at the facility was estimated in 1989 to be approximately $40 per ton. The
DANO facility currently under construction in Portland, Oregon has a projected tipping fee
of $46 per ton in the first year of operation.

Even with the uncertainty of costs associated with MSW composting, the recent
financing for the construction of the Portland facility resulted in a bond issue with a triple
A rating, the highest bond rating available. This indicates that the financial community will
look favorably on a project that promises a good design, a guaranteed waste stream, and is
well organized in terms of risk assignment and project responsibilities.

2.4.5 Markets for Compost

One of the critical aspects of the feasibility of MSW composting is the availability of
markets for the compost produced. For the purpose of this report, a market is considered
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a reliable outlet for compost which will accept that compost without charge (and in some
cases, pay for the compost).

There are three aspects of markets that are vital to the success of composting
projects. The first is the ability of the market to accept all of the material produced. The
second issue is the ability of the market to accept the compost over a long period of time,
Although it may be unlikely that long-term contracts for sale of compost can be obtained,
for a market to be acceptable it should be clear that the market is not likely to evaporate
quickly. For instance, there may be a high demand for compost during development of a
housing project, but at the end of construction that market would go away. This type of
market is not dependable. The last component of markets that is important is the price that
the market will bear for the product. This last component obviously affects the economic
viability of a project.

The market situation for MSW composted alone or in combination with sludge is
unclear, and it is difficult to determine if long-term, large-scale markets can be developed
for compost resulting from MSW. Because of the heterogeneous nature of MSW, the
compost can be contaminated with undesirable materials. Several of the currently operating
MSW composting facilities market their compost. The Delaware Reclamation facility
markets its compost to landscapers for limited use since the compost has not been tested
extensively enough to be used for crops or vegetable gardens. The St. Cloud, Minnesota
facility markets its compost to both agricultural and horticultural markets. The remainder
of the facilities either land apply the compost produced, use it as landfill cover or use it for
landscaping parks and government buildings. Current research on the MSW compost should
produce a better understanding of future market potential.

The Environmental Protection Agency (EPA) has proposed new guidelines for land
application of composted sewage sludge, and these proposed regulations are of concern to
facilities that currently compost sludge. These regulations may also impact the markets
available for co-composted MSW and sludge. There have been numerous tests conducted
using MSW compost as a fertilizer or soil supplement, and the results have shown some
promise. However, the concern about pollutants contained in MSW compost remains to
some extent, and this may be the biggest obstacle to market development. Thus, while some
progress has been made towards developing markets for MSW compost, long-term, large
scale markets depend on the region of the country, the regulations concerning compost, the
quality of the compost, and the perception of the markets toward compost produced from
MSW.

2.4.6 Net Landfill Reduction
Net landfill reduction due to composting depends on a number of variables including

the portion of the waste stream that will be composied, the composition of the MSW being
composted, and the composting process used. If a process is designed to produce compost
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as its primary product (in other words, not produce refuse-derived fuel in addition 1o
compost) then there will be some level of rejects or residues from the process that will have
1o be landfilled. Estimates of the amount of process residue and rejects resulting from
MSW composting processes range from 5 10 45 percent by weight of incoming waste, but
are most commoniy found in the 30 10 45 percent range. This equates to approximately 20
to 30 percent by volume.

2.5 Summary of Evaluation: Advantages and Disadvantages

MSW composting can be summarized in terms of the advantages and disadvantages
experienced:

Advantages

« MSW composting processes are commercially available. The technical availability
and reliability associated with both the preprocessing of waste and the biological
compost process itself is growing.

« Since MSW composting is a non-burn disposal alternative, public acceptance may
be greater than thermal treatments.

« Potential environmental impacts can be minimal if the composting process is
operated properly;

+ A usable, potentially marketable product results.

« There will be a net landfill reduction from composting some or all of the MSW
generated. The level of landfill reduction will depend on the size of the MSW
composting facility.

Disadvantages

« Although there are commercially operating MSW composting facilities, there is
still limited commercial availability of complete MSW composting systems.

. Research of the impact of uptake in food crops resulting from using MSW
compost is still ongoing and currently non-conclusive.

« Potential environmental impacts due to compounds leaching out of compost
produced form MSW are not fully understood. This may result in limited use or
marketing of the compost.
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+ MSW composting operations could cause odor problems unless proper ventilation
and air filtering are employed.

» The capital and operating costs associated with MSW composting operations are
still difficult to predict with any degree of accuracy. Capital and operating costs
vary widely for those facilities currently operating.

« Many vendors currently marketing MSW composting systems have experience only
in Europe. This experience may not be directly applicable to the U.S. since the
waste stream in the U.S. may differ significantly from that in Europe.
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PART 3

RESEARCH AND DEVELOPMENT TECHNOLOGIES

This report subsection will detail research and development solid waste technologies of
Entech’s thermal oxidation process, vermiculture, ethanol production, and plasma
technology. The research and development technologies, for ‘the purpose of this
investigation, are those technologies that have been tested in the laboratory or pilot scale
only. For these technologies, there is limited experience with any feedstock and little or no
experience with municipal solid waste.
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SECTION 3

FLUIDIZED BED COMBUSTION/REFUSE-DERIVED FUEL

3.1 Description of Technology
3.1.1 Definition

Solid waste can be combusted in two forms: unprocessed and processed. If the
waste is unprocessed prior to combustion, this technology is referred to as "mass-burn." If
the waste is processed prior to combustion, the technology is most frequently labelied
"refuse derived fuel” or "RDF." RDF technologies are those that process solid waste
through a variety of size reduction and separation steps to produce a more homogeneous
and more easily combusted fuel. Fluidized bed combustion is a combustion process which
utilizes combustion air to suspend inert material and fuel particles in a fluidized state, while
combustion occurs.

312 Technology Description

Solid waste can be turned into a more homogeneous fuel by changing the particle
size, through shredding or grinding, and by removing certain components. The separation
done to remove undesirable or incombustible components can be any combination of
manual and mechanical processes. The mechanical processes typically employed include
electromagnetic separation of ferrous metal, eddy-current separation of aluminum, size
separation through use of screens and trommels, and density separation through use of air
classifiers. Different RDF processes use different combinations of these processes.

Two examples of RDF systems are the Baltimore County Resource Recovery Facility
and the Greater Detroit Resource Recovery Facility. These examples cover most of the
processes employed at RDF facilities. At Baltimore County, waste is received on inclined
infeed conveyers, which feed hammermill shredders. Following shredding, the waste is
conveyed under an overbelt electromagnetic separator, for the removal of ferrous metals.
Next, size classification takes place by means of rotating disk screens--spinning shafts with
blades which allow particles under a certain size to fall through. Large pieces coming off
the disk screens go through a secondary shredder, while undersized material is conveyed out
as residue for landfilling. About 70 percent of the incoming waste ultimately becomes RDF.
This fuel material is deposited into a storage area by means of a shuttle conveyer.

The Detroit facility has a similar processing line, but some of the specific stages are
different. Size reduction of incoming waste is accomplished with a flail mill, which also
opens any garbage bags. Steel and ferrous metals are extracted with a rotating drum
magnet and the resulting ferrous stream is "cleaned" by an air classifier (light-weight
combustibles are pulled out and returned to the RDF stream). Two stages of trommel
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screens (rotating cylinders with holes) are used to remove fine and oversize materials. The
oversize fraction is reshredded and returned to the RDF stream, while fines are directed to
a trailer for transport to landfill. Finished RDF, by design about 76 percent of the input
waste, is conveyed to a large siorage hall.

Both the Baltimore County and Detroit facilities manufacture a loose RDF product,
also known as "fluff’ RDF. RDF may also be pelletized into small briquettes, which are
burned in suspension like pulverized coal. The Reuter Company facility, in Eden Prairie,
Minnesota, is an example of a facility making pelletized RDF.

Once RDF is produced through some combination of processes, it can be combusted
in several ways. The most common is to use a combustion chamber and boiler very similar
to that used for combusting pulverized coal. In this combustion process, the fuel is
introduced into the combustion chamber, and air is used to suspend the fuel. The fuel
combusts in suspension, and then continues 10 burn on a grate at the bottom of the
combustion chamber. Another combustion process for RDF, which is just beginning to be
employed for this type of fuel, is fluidized bed combustion.

Fluidized bed combustion is a process that can be used to burn almost any fuel that
can be produced with a small particle size. In fluidized bed combustion, the combustion
chamber is equipped with a grid of nozzles on the bottom of the chamber. The combustion
chamber contains 2 large quantity of inert material of small particle size, usually sand. Air
is introduced through the nozzles, and this causes the sand to become suspended, and the
mixture of turbulent air and sand behaves like a fluid. To start up a fluidized bed
combustor, the combustion chamber, and the sand, are heated up using an auxiliary fuel,
and then the primary fuel is introduced into this fluidized bed of hot sand. The material
combusts while in suspension along with the sand. :

There are two basic types of fluidized bed combustors: bubbling bed and circulating
bed. In a bubbling bed combustor, the bed essentially remains at the bottom of the furnace
chamber. That is, the combustion air is introduced from underneath in such a quantity and
at the appropriate velocity so that the bed material and the burning fuel are suspended in
a layer at the bottom of the combustion chamber. The burning fuel and hot bed material
transfer their heat energy to metal tubes, located either in the furnace walls or extending
through the bed itself. These tubes carry water, which is turned into steam or hot water.
Flue gases are extracted at the top of the combustion chamber, passed through a cyclone
to remove any escaped bed materials, and channeled into the air pollution control (APC)
equipment.

A circulating fluid bed combustor differs from a bubbling bed in that the bed travels
through the entire chamber. A sirong air stream pushes the bed material up from the
bottom of the chamber, forcing burning fuel and combustion gases with it. When the flue
gases exit the chamber at the top, they carry the bed material into a cyclone, which
separates the sand, limestone, etc. from the gases. The bed materials are reinjected into the
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lower portion of the combustion chamber, creating a circulatory system, as seen in Figure

-
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Becuause of its different characteristics, bubbling bed technology has certain
advantages over circulating bed technology and vice versa. Advantages of bubbling bed
technology are less electric power consumption, lower-cost cyclones for particulate removal,
and potentially less boiler tube erosion. In a bubbling bed system, the water tubes may be
located directly in the bed, thus insuring excelient heat transfer. This option may accelerate
erosion of the tubes, however, because they are directly in the path of jiggling bed particles.
Advantages of circulating bed systems include greater overall thermal efficiency. In a
circulating-bed, waterwall design, the bed, burning fuel, and gases are in contact with the
entire wall, from top to bottom. In a bubbling bed, waterwall furnace, this combustion zone
is only in contact with about an 8-foot thick section of the walls. Hence, more of the heat
created in the combustion reaction can be transferred to the working fluid (water) in the
circulating bed system. Also, in a circulating bed furnace, the residence time of gases in the
combustion chamber is longer--meaning higher in-situ removal of SO,, hydrogen chloride,
and dioxins. This minimizes the cost of the add-on APC system.

When fluidized bed combustion is applied to solid waste, the waste must be in the
form of RDF, since a small particle size is required for the material to remain in suspension.
As a result, we are discussing RDF processes and fluidized bed combustion within the same
section. It is important to recognize, however, that RDF producnon processes can be used
in conjunction with other combustion processes.

3.13 Applicable Waste Streams

RDF processes can usually handle the vast majority of residential and commercial
waste. The wastes that would be rejected as non-processible are bulky items, such as white
goods and large tree trunks. Other items which cannot be reduced in size, or are non-
combustible, such as engine blocks, would also be removed prior to processing.
Construction and demolition debris, specialized industrial wastes, and sludge would not be
processed through an RDF system.

Fluidized bed combustion can be applied 1o virtually any type of solid waste, provided
that the particle size is made appropriate. It is this applicability to a wide variety of fuel
feedstocks that makes fluidized bed combustion so attractive. Thus, any RDF can be
combusted in a fluidized bed combustion system. In addition to material resulung from an
RDF process, there has been experience handling sludge and shredded tires in fluidized bed
svstems.
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3.14 History of Implementation

First generation RDF processing facilities emerged in the mid-10-late 1970s. These
included, among others, installations at Cockeysville, Marvland; Ames, lowa; and
Milwaukee, Wisconsin. Such systems employed primary and secondary shredders for size
reduction of the refuse, magnetic separators for recovery of ferrous metals, and air classifiers
or disk screens for separation of combustible, light-weight materials from heavier materials.
Some systems also included glass and aluminum recovery units, which rarely functioned with
their designed effectiveness. Facilities designed during the 1980s have demonstrated
improvements, resulting in greater availabilities and more consistent, better quality fuel
products. Some of these systems, for example: Detroit, Michigan and Honolulu, Hawaii,
have substituted flail mills for the primary shredders and trommel screens for the disk
screens.

Fluidized bed combustion technology has been researched since the 1950s in the
United States, Great Britain, and Scandinavia. However, Japan and the Scandinavian
countries have taken more steps toward commercial applications. Japan, especially, has
encouraged the use of the process with municipal solid waste (MSW) as a fuel--ever since
the commissioning of its first facility in 1972. At present, more than 100 operating and
planned facilities in Japan utilize or will utilize fluid bed technology.

3.2  Evaluation of Technology
321 Commercial Availability
. 3.2.1.1 Market Status

Currently on this continent, RDF processing is much more of an established
technology than fluid bed combustion. As of April 1989, there were 15 RDF facilities
operating in the United States, with capacities from 600 up 10 3,000 tons per day (TPD) of
MSW. Two more large facilities were then in the planning stages, and one (Detroit) has
since commenced operation. Conversely, there are currently only three fluid bed facilities
in operation in the United States, with a fourth just entering the design stage (Robbins,
Illinois). Furthermore, since RDF 1technology has been in use since the 1970s, the
cumulative operating vears of experience are much greater vis-a-vis fluid bed combustion.

Two vendors currently marketing fluid bed technologies are Tenex and Gotaverken.
Tenex apparently offers a bubbling bed system, while Gotaverken is one of the leading
designers of the newer circulating bed technology. It is not known where the Tenex
technology is being applied or if there are any bench-scale facilities. Gotaverken has a
number of plants burning RDF, coal, and wood waste in Scandinavia, and it is the selected
vendor for the Robbins project.
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3.2.1.2 Existing and Planned Facilities

There are two facilities currently operating in the Midwest employing bubbling bed
technology. The Western Lake Superior Sanitary District Plant (Duluth, Minnesota) burns
120 TPD of RDF together with 345 TPD of treated sewage sludge in two Copeland
combustors. Both the RDF and sludge are obtained from processing facilities on-site: the
sludge from a municipal sewage treatment plant and the RDF from a refuse processing
plant employing shredding, magnetic separation, and air classification. Combustion occurs
a1 1,475°F in the boilers, which are both capable of manufacturing 49,000 Ibs/hr of steam.

APC devices include a cyclone, venturi-scrubber, tray scrubber, and a demister.

Northern States Power placed two bubbling bed units into operation in 1987 at its
French Island Generating Station (LaCrosse, Wisconsin). These units each co-burn 288
TPD of RDF (with maximum 3-inch particle size) and 264 TPD of sludge. The Foster-
Wheeler water tube boilers produce 150,000 Ibs/hr of steam, which is used to generate 32
L Imegawatls (MW) of electricity. The APC system consists of a gravel-bed electroscrubber

;%" " and a baghouse.

The circulating fluid bed system will be employed at the planned Robbins, Illinois
resource recovery plant, south of Chicago. This facility will accept 1,600 TPD of MSW, 400
of which will be sorted out for recycling. The remaining 1,200 tons will be burned in two
circulating-bed, waterwall boilers, manufactured by Gotaverken Energy Systems A/S of
Norway. The boilers will produce 240,000 lbs/hr of steam, which will turn a turbine to
generate 48 MW of electricity. An extensive battery of APC equipment has been designed
1o meet current permissible emissions levels. It consists of a flue gas scrubber, baghouse,
and a Selective Non-Catalytic Reduction Device (SNCR), the latter to purge NO, emissions.
The Robbins plant was scheduled to be under construction in the fall of 1990.

322  Technical Availability and Reliability
32.2.1 RDF Processing

First generation RDF plants often exhibited poor reliability. One example is the
Ames, lowa facility, which regularly operated at only 43 percent of rated capacity. This low
availability was due to numerous mechanical problems, including drag conveyer jams,
erosion and plugging of pneumatic conveyer lines, and explosions and fires inside the
shredders. Problems with handling and movement of the RDF product were also
experienced at Milwaukee, while Cockeysville had at least six explosions in their
hammermill shredders.

In more recent facilities, availability has been increased through better equipment
and process design and through redundancy. The RDF processing line at the Duluth facility
has, over the last five years, exhibited an excellent availability of 95 percent. At Detroit,
three identical processing lines, each with an expected availability of 87 percent, were
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installed. Bused on a normal 16 hours per day operating schedule, the plant can manage
4.200 TPD on all three lines. This is almost 1,000 TPD more than the facility guaranteed
throughput of 3,269 TPD. Moreover, if one line is disabled, the plant can still process 2,800
TPD on the remaining two lines. The resulting shortfall of 469 TPD can be readily
accommodated by operating extra hours or by holding MSW in the receiving area.

3.22.2 Fluidized Bed Combustion

Fluidized bed combustors are generally designed to operate round-the-clock, seven
days per week. One source states that the combustion units are very reliable, and that there
is more potential for breakdowns in the auxiliary systems (fue! handling, ash handling, fly
ash collection). [Makansi, 1987]. Because of the dearth of facilities currently operating in
the United States, data on availability are limited. It is known that the combustion system
(independent of the RDF processing system) at the Duluth sludge /RDF facility reports an
availability factor of 85 percent.

It should be noted that the availability of a fluidized bed facility burning RDF is a
combination of the availability of the RDF processing system and the availability of the
fluidized bed combustion system. In addition, the amount of storage for incoming refuse
and for RDF can affect availability of the total system. Based on the data available, it
appears that a long-term availability of 80 to 85 percent is achievable by a well-designed,
well-operated RDF/fluidized bed combustion facility.

323 Environmental Impacts
3.2.3.1 RDF Processing

RDF systems potentially can impact the surrounding air, water (ground and surface),
land, and general environs. Dust and small particles are created through the movement of
RDF during processing and transfer operations. These particulate emissions can be
controlled by dedicated baghouse filters, fed by dust collection ducts over the conveyers,
shredders, and screens. Often, a negative pressure is established within the building to
prevent dust from escaping.

Water poliution may occur either from water used in the facility or through
landfilling of non-processible wastes, Water from washing down floors and equipment is
tvpically treated on-site or held in a collection pond before being released into the
municipal sewer systern.

Noise, litter, and odor are common "nuisance” impacts of RDF facilities. They can

be eliminated or controlled by fully enclosing the receiving and processing areas and by
siting the facility in an industrial zone.
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3.2.3.2 Fluidized Bed Combustion

One of the outstanding benefits of fluid bed systems is their ability to control
emissions of major pollutants in situ, or within the combustion chamber. These pollutants
include sulfur dioxide (SO,), acid gas, nitrogen oxides (NO,), and dioxins.

Sulfur dioxide and acid gas emissions are controlled through the addition of
limestone as a component of the bed material. It should be recognized that for bubbling bed
systems, in situ SO, and acid gas removal typically is not adequate to achieve required
emissions reductions and, thus, additional contro), through the use of scrubbers is required.
The newer circulating bed designs approach the level of the removal that is necessary;
however, flue gas scrubbers are typically installed to guarantee compliance with local air
standards.

Fluid bed systems do an excellent job of controlling emissions of NO,. Emissions of
NO, can be up to 70 percent lower than those from ordinary RDF stoker boilers. Emissions
are lower because less NO, is formed during the combustion process in the first place. This
is due to two factors: lower combustion temperatures in fluidized bed systems and less
excess air (which contains nitrogen) being supplied to the burning fuel.

Newer fluidized bed units will likely include SNCR as part of their standard APC.
An example of this technology is Exxon's Thermal DeNO, system. In this process, ammonia
injected into the flue gas reduces NO, to nitrogen at temperatures between 1,600 and
1,800°F. The process has exhibited, in facility tests, NO, destruction rates of berween 44 and
69 percent. The longer residence time, five seconds versus two seconds in conventional
furnaces, helps to destroy organics in the flue gases.

The other major emission from fluid bed facilities is the ash residue. Bottom ash and
fly ash from the Sundsvall circulating fluid bed facility in Sweden were subjected to the EP
Toxicity Test. For a series of commonly tested-for heavy metals, the ash samples were well
under allowable limits set by the Environmental Protection Agency (EPA).

3.2.4 Economics

For the purpose of this analysis, the cost of the RDF processing and fluidized
combustion systems will be combined. Two available reference cases are a proposed facility
for Erie County, Pennsylvania and the proposed Robbins, Illinois project. The Erie facility
was designed 10 burn a mixture of MSW and tires (varying composition but predominantly
MSW). Projected construction costs are, for Erie, $52.8 million and for Robbins, slightly
under $200 million. The RDF processing side of the Erie facility was sized to handle 480
TPD in a single shift, and the fluidized bed combustion side was sized to handle 468 TPD
of MSW and 70 TPD of shredded tires. Similarly, the RDF side of the Robbins facility will
process 1,600 TPD, while the fluidized bed boilers wil! burn 1,200 TPD. Based on the
capacity of the RDF system, costs per daily tons of capacity are, for Erie, $110,000 and for
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Robbins, $125,000. Because there are few examples of operating facilities in the United
States, there are limited data available on yearly operating costs. For the year 1990, base
case operating costs for the Erie facility, not including residue and ash disposal, equal
$3.39 million or approximately $14 per ton.

Based on the limited data available, tipping fees may be expected to range from $40
per ton to $100 per ton. The Robbins facility is projected to have a tipping fee between $45
and $50 per ton of MSW.

325 Energy Production and Consumption

Fluidized bed combustors can supply energy in similar quantities to mass-burn
incinerators: from 1,000 to 1,500 kilowatt-hours per ton. As such, they can generate enough
electricity for industrial applications or for supplying power 10 a population in the tens of
thousands.

326 Non-Processibles and Residues

Fluid bed furnaces are very versatile and can accept fuels with widely varying heating
values. Despite this, certain items should be removed from the waste stream to create: 1)
fewer difficulties in the shredding and screening processes on the RDF line; and 2) better
combustion efficiency in the boiler. These "non-processibles" typically consist of batteries,
automobile parts, white goods, and tires. According to national averages, together these
make up about 4 percent of the MSW stream. Front-end separation of recyclables is
becoming, and will continue to become, more widely applied. As an example, at the
Tacoma, Washington facility, newspapers and yard waste are presorted, for recycling and
composting, respectively.

The major residues of a fluid bed facility, like any combustor, are fly ash and bottom
ash. For the proposed Erie facility, it was estimated about 4 percent of the incoming waste
would be converted 1o ash. Investigations have been made into using ash as a substitute
aggregate in concrete, but few facilities are implementing such a program.

3.3 Summary of Evaluation: Advantages and Disadvantages

The summary of RDF processing and fluidized bed combustion can be summarized
by the following advantages and disadvantages:
Advantages

—— Sl L )

Converting waste to RDF and subsequently burning it in a fluidized bed combustor
has the following positive aspects:
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Improved combustion efficiency. Combustion efficiency is improved by
merely converting MSW into RDF, because RDF burns more uniformly
and has a higher heat content than raw garbage. The fluidized bed method
further enhances combustion because of the more turbulent conditions
present in the boiler. Quantitatively, RDF combustion alone increases
boiler efficiency from 70 percent (mass-burning) to 75 percent. Burning
RDF in a fluidized bed boiler may further boost efficiency to over 80
percent.

Reduced NO, emissions. Because combustion is more efficient, less excess
air is required for complete combustion (anywhere between 30 and 90
percent less). Excess air contributes to emissions of NO,, so less excess air
results in a lower level of this pollutant. Also, fluidized bed boilers operate
at lower temperatures vis-a-vis conventional boilers, and this means that
even Jess NO, is produced during the combustion process.

Fewer operational and maintenance problems in the boiler, in particular,
less slagging. Slagging, or the depositing of molten ash on boiler walls and
tubes, hampers boiler operation. Conversion of garbage to RDF can check
this occurrence, providing that glass and metals are successfully removed
during processing. Furthermore, since fluid bed combustors operate at
Jower temperatures, there is less chance that glass and metal that does
make it to furnace will slag.

The ability 10 remove sulfur through jn situ scrubbing, thus curbing sulfur
dioxide emissions. This makes fluid bed units very attractive for power
generating stations which wish to burn cheaper, high sulfur coals.

Very high heat transfer from the burning fuel to the working fluid. Due
10 the turbulent conditions in the chamber, the bed particles become very
hot. When these sand particles collide with the boiler walls or tubes, they
impart their heat energy directly to the water inside.

Longer residence time for combustion gases; i.e., five seconds, compared
to less than two seconds in conventional furnaces. As stated before, this
facilitates destruction of organics.

High turndown ratios. This means a fluidized bed unit can operate at

substantially less throughput than it is designed to handle--for example, a
100 TPD unit might realistically be able to run at 25 TPD.
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Disadvantages

The major disadvantages to the RDF /fluidized bed combustion technology are found

in the RDF processing area:

RDF processing lines have not been perfected or optimized, despite their
being in exisience almost 20 years.

Explosions in the shredders have the potential to shut down the entire
processing line.

Facilities have also experienced shutdowns elsewhere in the line as a result
of "mechanical jams or bridging of RDF at transfer points.”

However, fluidized bed combustors do exhibit some problems, namely:

* Fuelslagging. Although RDF processing systems remove most of the glass

and metal in the MSW stream, any remaining may slag within the bed and
then solidify upon cooling. This "freezing up” of the bed adversely affects
performance in two ways: the particles cannot move and cannot transfer
their heat to the boiler walls, and the combustion gases cannot push the
resulting "lumps” around as easily as tiny particles, causing the furnace
conditions to become less turbulent. Again, slagging should be less
prevalent than in ordinary mass-burn boiler.

Erosion of the furnace and tubes. Erosion is caused by the sandblasting

effect of bed particles impacting on the boiler tubes and walls. It can lead
to frequent tube replacement or a shortened life for the whole unit.

311
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SECTION 4

MIXED WASTE PROCESSING

4.1 Description of Technology
4.1.1 Definition

Mixed waste processing is defined as any process that accepts mixed solid waste and
converts the waste 10 at least two or more of the following products: recyclables, compost,
or fuel. A process that produces only compost or only fuel would fit into the categories of
technology discussed in the previous two sections. To further refine this definition for the
process to be considered within this category, it must generate at least two of these end
products as its main objective. For example, if ferrous metal is incidentally recovered as a
by-product of generating a feedstock for compost, this would not be defined as mixed waste
processing. -

4.1.2 Technology Description

Mixed waste processing systems take unsorted municipal solid waste (MSW), sort out
some recyclables, and prepare the rest for fuel, compost feedstock, or both. Most mixed
wasle processing systems recover recyclables manually, mechanically, or using a combination
of the two approaches. The recyclables are then baled, densified, or granulated for
transport to market. The most commonly recovered materials for recycling are those that
have a high market value, like aluminum, or those that threaten the quality of the compost
or fuel, like metal and plastic.

After recyclables are removed, the remainder of the waste is shredded and then
further processed, perhaps pulverized or pelietized, to be used as compost feedstock or fuel.
The 1echnologies involved in producing feedstock for compost or fuel from mixed solid
waste are often interchangeable. Figure 4-1 presents a probable process flow for a mixed
waste processing facility. A more detailed description of the process of converting MSW
10 compost or fuel is in Sections 2 and 3, respectively,

Some manufacturers of mixed waste processing systems market their equipment in
modules. A community can choose certain equipment to recover specific recyclables and
produce either fuel, compost, or both,

4.1.3 Applicable Waste Streams

Mixed waste processing systems handle unsorted waste from both the residential and
commercial sector. If one of the end products is compost, sludge is sometimes added in the
process. Depending on the specific equipment and process, residential waste may be easjer
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FIGURE 4-1
TYPICAL MIXED WASTE PROCESS
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to handle than commercial or industrial waste because it tends to be more homogenous and
Jess bulky than commercial waste. For example, Reuter, Inc,, a mixed waste processor in
St. Cloud, Minnesota, estimates that its decision to stop accepting commercial waste will
reduce the volume of material sent to the landfill from its facility by ten percent, since so
many bulky items in the commercial waste could not be processed. On the other hand,
certain commercial waste contains a higher proportion of waste paper, which is valuable 10
recvcling, composting, and fuel generation.

Depending on the particular technology, mixed waste processing facilities may not
accept specific materials because they may damage processing equipment or reduce the
quality of the end product. White goods or other bulky material may be pulled out at the
front end of the process or be rejected altogether. Hazardous waste and biomedical waste
is usually rejected at these facilities.

4.1.4 History of Implementation

Most of the mixed waste processing systems currently in operation, operate outside
of North America. A number of facilities in Europe including the Perugia processing plant
in ltaly, the Thumaide Waste Treatment Plant in Belgium, and the Zoetermeer Recycling
Plant in the Netherlands processes mixed waste into recyclables (usually one of a
combination of ferrous metals, plastics, and glass), compost, and an RDF. Ebara
International, a Japanese corporation, has a facility in Yokohama that process 100 tons of
mixed waste per day. A pulverizer removes 3 tons per day of ferrous metal and 25 tons per
day of refined pulp, a pyrolytic gasifier recovers gas and oil from plastics, and a compost
facility processes 28 tons per day of organic waste. The facility was built in 1929,

A 200 tons per day mixed waste processing facility has been operating in Bayonne-
Anglet-Biarritz, France since 1988. This facility separates plastic, ferrous, and paper for
recycling and composts 59 tons per day. Harbert Triga is marketing this system in the
United Siates. Recently, local waste management companies have begun to market
equipment that has been used successfully in other countries. Experience in other countries,
though relevant, has limited applicability in the United States, where the waste stream and
the markets for material are different.

4.2.  Evaluation of Technology

4.2.1 Commercial Availability

There are only a handful of mixed waste processing facilities operating in the United
States. Several other facilities, like the Delaware Reclamation facility, recover a small
portion of materials for recycling, usually materials that do not compost or burn too well,
and then make a compost feedstock or 2 fuel. Some others accept a very limited waste
stiream, like commercial loads with a high percentage of waste paper, and recover materials
for recycling, composting or fuel. But few facilities take most residential and commercial
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waste and pull out a large portion (over ten percent) for recycling and make a compost or
fuel.

Several mixed waste processing facilities evolved when processing equipment was
added on to the front end of a transfer station or landfill. This was the case in Crestwood,
lliinois where XL Disposal, a local waste management company, had been operating a
transfer station since 1981. In September 1989, XL added a system at the transfer station,
designed and equipped by National Recovery Technology (NRT), 1o process mixed waste
received at the facility. It processed an average of 304 tons per day in the first nine months
of operation. Approximately twelve percent of the incoming tonnage, mostly paper, metal,
and plastic, was recycled, and XL reports that this number is increasing as additional
equipment is added to recover bulk ferrous and wood waste. Another twenty percent of the
incoming waste, mostly consisting of yard waste, food waste, glass, and grit, was used as
Jandfill cover and is now being screened further and marketed as topsoil for use around
buildings and roads. The remaining waste is currently being disposed of in a landfill. But
new equipment, including a hammermill and compressor, was recently installed and is now
producing a pelietized fuel for testing, XL projects that 25 to 35 percent of the incoming
waste will ultimately be converted 1o fuel. :

One of the longest operating mixed waste processing systems is the Future Fuel
facility in Thief River Falls, Minnesota. The facility, which was designed and equipped by
Lundell, an equipment manufacturer, began operation in 1985. The plant bas a stated
capacity of 100 tons per day (TPD) but was processing an average of 45 TPD of commercial
and residential waste as of 1990. In 1990, 73 percent of the incoming waste was converted
to RDF and compost, 16 percent was recovered recyclables, and 11 percent was sent to the
landfill.

The largest mixed waste processing system (aside from the Delaware Reclamation
facility, which is described in a previous section since its primary product is RDF) is the
Refuse Resource Recovery Systems (RRRS) facility in Omaha, Nebraska. The RRRS
facility has a design capacity of 600 tons per day of residential and commercial waste.
RRRS's facility is unique in that it accepts both mixed waste and bagged source-separated
recyclables on the same processing line. Newsprint, corrugated and mixed paper, ferrous
and non-ferrous metal, and plastic are pulled out for recycling. The remainder of the waste
is composted.

Often, these facilities come on line in stages. A 400 ton per day facility in Escambia
County, Florida now recovers glass, aluminum cans, and ferrous scrap from the waste
stream. Waste Reduction Services (WRS), the designer, plans to add a plastic recovery
system and equipment to produce a "Flaked Waste Fuel." WRS is also designing a similar
mixed waste processing system for Brooklyn, New York.
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42.2 Technical Reliability and Availability

The two main functions of mixed waste processing systems are 1o sort one component
from another and to put each component in a form that is appropriate for market. Piece
by piece, the equipment is not complex. But as more pieces of equipment are added to sort
or prepare more products, the system can become increasingly complicated. In fact, several
systems designed to sort and process mixed waste, usually to produce fuel, have failed 10
operate at capacity.

Although the lessons learned have resulted in more successful processing systems,
developing a mixed waste processing system that operates at capacity with minimal
downtime is often a process of tinkering. Therefore, there is not one common technology
that is being marketed. Rather, operating systems are usually a product of trial and error.

For example, in the initial three months of operation, the XL facility used 1-1/2 shifts
for processing and 1/2 shift for cleanup, preventive maintenances, and startup adjustments
10 the recycling line and procedures. Operations later expanded 1o two nine hour shifts, five
days a week and a sixth day for cleanup and maintenance. The Future Fuel facility reports
a 10 percent downtime.

One of the ways to ensure availability of a system is to offer redundant processing
equipment, or at least a way to divert materials around inoperable equipment. Since some
vendors of mixed waste processing systems offer their product in modules, redundant lines
are possible, though it increases system costs.

4.2.3 Environmental Impacts

The environmental impacts of a mixed waste processing facility are the same as those
described for composting and fuel production. The facility itself may be dusty or loud, if
proper precautions are not taken. Composting may produce an odor. Most of the potential
impacts would result from the use of the compost or fuel, rather than its production. These
issues are discussed in previous sections. There is no additional process in the mixed waste
processing system that would add any environmental impacts.

4.2.4 Economics

Generally, operating costs and capital costs per daily ton of processing capacity
decrease with the capacity of the facility, at least 10 a point. Another cost factor is the leve)
of mechanization of the system. A heavily mechanical system tends 1o have higher capital
costs, while a heavily manual system tends to have higher operating costs. The reported
capital cost of the Crestwood, Illinois facility is $16,500 to $17,500 per daily ton of
processing capacity. The capital cost per daily ton of processing capacity is $33,333 for the
Future Fuel Facility and $5,000 for the RRRS facility. The projecied capital cost per daily
ton of the WRS facility in Escambia County is $8,125.
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The only operating cost estimates available are for the XL facility in Crestwood,
Illinois and the Future Fuel facility in Thief River Falls, Minnesota. Operations and
maintenance costs at the XL facility are estimated at $27 per ton, including residue disposal
costs but not including debt service for financing of the capital costs. Operating costs at the
Future Fuel facility are $35 to $45 per ton.

4.2.5 Market for Products

Markets for the recyclables vary by commodiry. Generally, the products recovered
out of 2 mixed waste stream are more contaminated than those that are source separated.
Contamination can be the deciding factor regarding the marketability of all recovered
materials in a market situation that is demanding higher quality. This may be especially
true for paper since paper markets are currently weak in the Midwest. Markets for
aluminum are relatively strong and stable. Markets for ferrous metals, glass, and plastic are
usually available, but prices will fluctuate. Revenue from the sale of recyclables is rarely
sufficient to cover the cost of operation.

The markets for refuse derived fuel and compost feedstock are less assured, primarily
because they are products that require special marketing arrangement due to their varying
characteristics, and their use often is regulated. Facilities operating in the United States
have encountered problems marketing these end products. A more detailed description of
the markets for fuel and compost is included in Sections 2 and 3.

42.6 Residue and Non-Processibles

The residue from mixed waste processing includes those materials that cannot be
processed by the equipment (non-processibles), cannot or were not recovered, have no value
as a component of the end products, or simply can not be marketed. This generally consists
of components of the waste stream that are not recyclable, non-putrescible, and non-
combustible.

Some mixed waste processors claim that they can reduce the amount of waste going
to the landfill by 90 percent or more. In actuality, most operating mixed waste processing
facilities realize a 30 10 80 percent reduction in the waste going 1o the landfill. Often, the
reduction rates are low because some or all of the fuel or compost feedstock is not
marketable. Most facilities that operate at less than projected reduction rates continue 10
operate, and sometimes alter operations, with plans to eventually market some of the
material that is currently disposed of as residue.

4.2.7 Compatibility with Recycling

Some mixed waste processors claim that their system enhances source separation
programs by offering another opportunity to recover recyclables from the waste stream.
Depending on the system design, it may recover the same materials that are collected in a

recvcling program, capturing those that were originally missed, or it may recover other
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recyclables that are not included in the source separation program. In an effort to gain the
educational value from source separation programs, the City of Omaha has residenis source
separate their recvclables, placing them in a separate bag from the garbage. Even so, the
bags of garbage and the bags of recyclables are collected by the same packer truck and
processed on the same line at the Resource Recovery Systems facility.

Others claim that mixed waste processing eliminates the need for source separation
programs. In fact, some mixed waste processors, including XL Disposal Corporation and
Future Fuel, Inc., claim that their system makes source separation programs "obsolete".
However, operating mixed waste processing facilities have not yet demonstrated a maierial
recovery rate (not including compost and fuel) that will meet EPA's goal of 25 percent
reduction, not to mention some of the more stringent state and local goals.

Source separation could interfere with a2 mixed waste processing system by pulling out
materials that are valuable in compost or fuel, most notably paper. However, in most cases,
there is enough paper in the waste stream so that source separation of certain grades of
paper does not threaten the quality of the other mixed waste processing products. In
addition, source separation of a high revenue recyclable, such as aluminum, could adversely
impact the economics of a mixed processing system, if that material was intended to be
recovered at the facility.

Whether source separation enhances or detracts from a mixed waste processing
system, all vendors claim that they can accept waste from an area that has source separation
programs in operation. Since source separation programs have the potential to change the
composition of the waste being delivered to a facility, these programs need to be considered
when a mixed waste processing facility is being designed and when costs and revenues from
products are projected.

4.3. Summary of Evaluation
4.3.1 Advantages and Disadvantages of Technology

Advantaces

. Mixed waste processing has the potential to significantly reduce the waste
stream destined for disposal, although projected reduction rates of 90 percent
or more have yet 1o be achieved.

. Combining the processes for extracting recyclables, compostables and
combustibles from the waste stream in a single system can reduce total solid

waste management costs because fewer facilities are needed, and a single
delivery point for waste can be used.
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Disadvantages

. A tried and true mixed waste processing system "package" is not commercially
available. Most of the existing technology evolved often as a result of an
entrepreneur recovering more and more components of the waste stream.

. Although individually each piece of equipment in these systems is usually
simple, an entire system that produces a number of end products usually leads
10 a system with a complexity greater than the sum of its parts. Thus, the
long term availability and reliability of these sysiems must be monitored.

. Markets for end products may be unstable.
432 Future Evaluation of Technology

The greatest stumbling block to implementing mixed waste processing is the
uncertainty of markets for the products, especially compost and fuel. If no markets exist
for the end products, the processing sysiem accomplishes nothing more than slightly
reducing the volume of the waste destined for disposal. One of the stumbling blocks to0
development of markets for compost and fuel from a mixed waste processing system is that
no market will accept an untested product but the processing system must be in place, and
thus an investment must be made, to produce the product, to be tested. Pilot-scale tests,
or processing of waste from the area in a similar facility, can be used to at least partially
overcome this obstacle.

Kane County should monitor the success of mixed waste processing systems, paying
particular attention to the reliability of the system and the marketability of end products.

Since several mixed waste processing systems are in the development stages, Kane County
should have several examples to watch.
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SECTION §

ANAEROBIC DIGESTION

5.1 Definition of Technology

Anaerobic digestion is the controlled decomposition of wasie in an oxygen-free
environment. In this manner, it is similar to pyrolysis; however, it occurs at much lower
temperatures and is a biological rather than a thermal process. The waste must first be
processed 1o remove recyclable and/or inorganic materials and then shredded. A wet slurry
is then produced from shredded waste mixed with water and is introduced into a closed
digestion vessel. Depending on the type of process, the slurry can contain as little as 4 to
20 percent solids (wet anaerobic digestion) or as high as 30 to 35 percent solids (dry
anaerobic digestion). Inside the vessel, bacteria which thrive in the absence of oxygen
convert the slurry into methane gas, carbon dioxide, a liquid effluent, and a solid residue.
The methane may be separated from the carbon dioxide to yield a high- or low-BTU fuel
gas, while the residue may be burned or used as compost.

The quality of the solid residue can be controlled depending on the front-end process.
The front-end process to prepare the waste for anaerobic digestion is similar to that
described for mixed waste processing in Section 4. The screening and sorting equipment can
be customized to divert different materials into the organic (digester feedstock) or inorganic
(recyclables or RDF) waste streams depending on the use and desired quality of the solid
residue, and market for recyclables and fuel.

The amount and quality of biogas products can be maximized to some extent
depending on digester process variables such as temperature, pressure, percent solids, and
retention time. The quality of the gases produced by the process can be maximized by
separating the methane and carbon dioxide, and removing moisture and trace gases.

5.1.1 History of Implementation

Anaerobic digestion was developed as a technique for waste water treatment and
treatment of animal manure, and in these applications it has been widely used since the
beginning of the century. Anaerobic digestion of municipal solid waste has been a subject
of research and development for over twenty years. Laboratory work has been carried out
by 2 number of organizations. Larger-scale tests have been reported using a redundant
sewage digester in Franklin, Ohio. Several pilot facilities were operated during the 1970s
and 80s: a 100 ton/day facility in Pompano Beach, Florida; a 60 ton/day plant in France;
and a dry anaerobic composter in Ghent, Belgium. The two European facilities are still
operating.

The Pompano Beach installation opened in 1972, and soon experienced problems
because of poor design. The major problem concerned the digesters, which were fabricated
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from prestressed concrete. Hairline cracks formed in the digester walls, allowing methane
1o escape. Other problems were attributable 10 use of inadequately-designed, off-the-shelf
equipment.

The facility was taken over in 1982 by the Gas Research Institute, which contributed
about $30 million in research funds over the next several years. However, operations ceased
permanently in 1984, due to a shrinking budget and the poor condition of the digesters.

The most recent tests conducted on dry anaerobic digestion were conducted at the
University of Florida. More promising results were produced and are described more fully
in Section 5.1.3.

5,1.2 Acceptable Waste Streams

Historically, anaerobic digesters have been primarily designed to decompose sewage
sludge. More recently, with increasing awareness of diminishing landfill capacity, attention
has focused on the potential to process other organic food and paper wastes, or pre-
processed municipal solid wastes using anaerobic digestion. Since the pre-processing system
would be similar to that for producing RDF, the unacceptable wastes would be the same,
including oversized bulky wastes, white goods, construction and demolition debris, and
certain industrial wastes. The major portion of commercial and residential waste would be
acceptable waste. Wood waste should be acceptable, provided that large pieces (stumps,
branches) were chipped or shredded beforehand.

RefCom, the company which developed the Pompano Beach process, stated that an
optimum ratio of municipal waste 10 sludge was 20:1, on a dry basis. Testing completed at
the University of Florida in mid-1990 found an optimal moisture content between 65 to 70
percent (30 to 35 percent solids).

5.1.3 Process Description

Anaerobic digestion can be considered a four stage process: pretreatment of waste,
digestion, product recovery, and residue treatment. These stages are shown in Figure 5-1.
Pretreatment may include size reduction (shredding) and materials recovery, either through
mechanical means (screens) or manual labor. The key goal of this stage is to remove
inorganic materials, i.e., components of the waste stream that will not decompose.

The RefCom Pompano Beach facility used Rader disk screens to sort degradable
organics from inorganic materials in the MSW. Ferrous metal was recovered using a
magnetic separator, and the large organic fraction (e.g., paper) was reduced to nominal 3-
inch particles in a shear shredder. The final stage of the pretreatment process was an air
classifier, presumably used to remove some of the lighter materials.
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FIGURE 5-1
PROCESSES INVOLVED IN ANAEROBIC DIGESTION
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In the digestion stage, waste is loaded into an enclosed vessel, along with nutrients.
Successful digestion requires control of: temperature; oxygen content; pH; nutrients; and
toxicity of input waste. Waste normally remains in the digesier for between 5 and 30 days.
Many systems heat or mechanically mix the waste to accelerate the digestion process. Lime
may also be introduced to balance the Ph level within the digester. Nutrients can be
supplied by sewage sludge, ammonia, or potassium. In addition, process water is needed to
maintain a solids content of 4 to 20 percent for conventional anaerobic digestion or 30 to
35 percent for dry anaerobic digestion.

Dry anaerobic digestion is the subject of most recent research of anaerobic processes.
Dry anaerobic digestion has several advantages over wet anaerobic processes. Dry
anaerobic processing takes place at a dry solids content of between 30-35 percent. This
implies that the quantity of marerial treated is greater with dry processes and thus would
require less capacity than a wet process for a given quantity of MSW. Additionally, water
and waste water disposal needs are less with dry processes than wet processes. Finally, there
may be less chance of stratification occurring and mixing required in a dry system since the
substrate is not liquid as in a wet system.

The Pompano Beach system employed two cylindrical concrete digesters, each with
a capacity of 50 tons per day. Specifically, these tanks were 50 ft. in diameter, 25 ft. high,
and could hold 320,000 gallons of substrate. Agitation was provided by a simple propeller-
like blade; the digesters themselves did not rotate. The digesters were batch-loaded, on a
daily basis, and residue (effluent and solids) was also withdrawn daily.

Within the digester, the temperature was maintained at 60 degrees Centigrade,
allowing the prevalence of thermophilic bacteria. Material was retained in the digesters
for an average of 1S days. Experiments revealed that both weight reduction of the waste
and gas production increased as retention time increased. A 15-day retention time resulted
in a 65 percent volatile solids reduction, while a 30-day retention time resuited in an 80
percent volatile solids reduction. The RefCom process, after separating effluent from solid
residue, recycled the liquid back into the digesters.

The removal of carbon dioxide and trace gases from the biogas is part of the product
recovery stage. An adsorption process is commonly utilized to extract carbon dioxide and
hydrogen sulfide, leaving almost pure methane. The residue is a slurry, which is further
separated into a liquid effluent and a sludge-like solid residue. The effluent is either
recycled into the digester or discharged into a sewer sysiem. However, some on-site
treatment of the effluent may be necessary before it is discharged. The solid may be
landfilled, incinerated, or further composted aerobically.

Conventional anaerobic digestion has employed a single digester. However,
anaerobic digestion research from 1976 to the present has focused on the development of

multistage anaerobic digesters in which biologic processes (acidogenic and methanogenic)
are optimized in separate reactors and aid stability of the system.
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The most recent research was completed in June 1990 at the University of Florida.
Researchers at the University developed and tested a sequential batch anaerobic composting
(SEBAC) process for conversion of the organic fraction of MSW to methane and compost.
The SEBAC process employs three stages for the conversion/digestion process. Shredded
organic MSW is packed into the Stage 1 reactor and inoculated with recycled leachate from
the active, aged, Stage 3 reactor for start-up. In the Stage 2 reactor, the inoculated refuse
is processed in batch mode. Stage 3 then allows for complete conversion and serves as an
active methane stage for conversion of organic acids.

The results of 19 trials in the pilot-scale tests demonstrated that the SEBAC system
could successfully convert a major part of the organic fraction of shredded MSW to methane
and carbon dioxide while producing a compost-quality residue. Even though the feedstock
varied widely, there was little variability in the process, indicating (at least on a pilot scale)
that it seemed to be an adaptable process.

5.2  Evaluation of Technology

5.2.1 Commercial Availability

The only commercially operating facilities employing anaerobic digestion for
municipal solid waste management are in Europe. Because of the difference in waste
stream composition between the U.S. and Europe, this experience may not be directly
applicable. A dry anaerobic process, DRANCO, employed in the Ghent, Belgium facility,
is currently being marketed by Laidlaw in the U.S. and Canada.

Anaerobic digestion in the U.S. has been tested in small pilot-scale facilities only.
Ahthough some of the testing has provided some promising results, none of the pilot-scale
facilities have been adequately scaled up to provide a demonstration of commercial
availability.

5.2.2 Potential Environmental Impacts

The potential environmental impacts associated with normally-operating anaerobic
digestion facilities include:

. CO, air emissions.

. Potential groundwater impacts of leachate from landfill disposal of residue or
further use of residue.

. Waste water discharge.
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Although these environmental impacts have been studied, little conclusive evidence is
available. CO, emissions could be eliminated by purifying the gas and exploring market
possibilities.

If the solid residue were used as compost after further treatment, the environmental
impacts would depend on the amount and nature of further treatment and the particular
application. If the solid residue were landfilled, groundwater may be affected. The level
of environmental impact depends to some extent on the material being fed to the anaerobic
process since the nature of the waste affects the composition of both the aqueous and solid
residues. A high level of preprocessing to remove metals and other non-degradables will
improve the quality of the end product, but will result in potentially high total system costs.

The environmental impacts of waste water discharge depend on the level of
treatment that the waste water receives both before and after discharge to the sewer system.
Potential impacts of waste water could be reduced by recycling the process water. This has
been the method used in the recent University of Florida pilot tests.

52.3 Technical Reliability

Anaerobic digestion technology has not been commercially demonstrated for
municipal waste for a sufficient time period to yield certainty to predictions of reliability.
Large scale tests at a digester in Franklin, Ohio indicate problems caunsed by stratification
of the wet-pulped material in the digester. Heavy ash-like material settled, while plastics
floated. Even in subsequent trials using a mechanical agitator, some stratification occurred.
Research of dry anaerobic process may be overcoming some of these early problems.

The largest technical flaw in the RefCom system was clearly in the digester design.
Had the vessels been fabricated from steel, the cracking might not have occurred. The
pretreatment equipment was also inadequate in design. For example, it was discovered that
only 70 percent of the incoming organic material was being properly directed to the
digesters. Apparently some paper was becoming attached to plastic waste in the screening
stage. This problem was remedied by installing a wet trommel, which improved the capture
efficiency of organics to 95 percent.

The only components in the Pompano Beach system that were redundant were