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Abstract

The subject document reports the results of an in-depth investigation of the fiscal year 1992 cost of the
Palm Beach County, Florida integrated municipal solid waste management system (IMSWMS), the energy
consumed to operate the system, and the environmental performance requirements for each of the system’s
waste-processing and disposal facilities.

Actual data from records kept by participants is reported in this document. Every effort was made to
minimize the use of assumptions, and no attempt is made to interpret the data reported. Analytical
approaches are documented so that interested analysts may perform manipulation or further analysis of
the data. As such, the report is a reference document for MSW management professionals who are
interested in the actual costs and energy consumption for a one-year period, of an operating IMSWMS.

The report is organized into two main parts. The first part represents the Executive Summary and Case
Study portion of the report. The Executive Summary provides a basic description of the study area and
selected economic and energy information. Within the Case Study are detailed descriptions of each
component operating during the study period; the quantities of solid waste collected, processed and
marketed within the study boundaries, the cost of managing municipal solid waste in Palm Beach County;
an energy usage analysis; and finally a review of federal, state and local environmental requirement
compliance; a reference section and a glossary of terms.

The second part of the report focuses on a more detailed discourse on the above topics. In addition, the
methodology. used to determine the economic costs and energy consumption of the system components
is found in the second portion of this report. The methodology created for this project will be helpful for
those professionals who wish to break out the costs of their own integrated systems.

Other reports in the series include a Synopsis of Results and Methodologies which presents the principal
findings from the case studies and case studies of the each of the six IMSWM systems evaluated in this
program. In addition to Palm Beach County, Florida, the following systems participated in the evaluation:
Minneapolis/Hennepin County, Minnesota; Scottsdale, Arizona; Seattle, Washington; Sevierville,
Tennessee; and Springfield, Massachusetts.
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Foreword

This case study report is one of six developed for the following integrated municipal solid waste
management systems:

Minneapolis (Hennepin County), Minnesota; NREL/TP430-20473
Palm Beach County, Florida; NREL/TP430-8131

Scottsdale, Arizona; NREL/TP430-7977

Seattle, Washington; NREL/TP430-8129

Sevierville, Tennessee; NREL/TP430-8136 -

Springfield, Massachusetts; NREL/TP430-8137

All the reports, including a summary report (NREL/TP430-20471), are available through the National
Renewable Energy Laboratory, 1617 Cole Boulevard, Golden, Colorado, 80401, or call (303)275-4363.

The authors are extremely grateful for fhe support and cooperation of the six systems managers and
participants in those six systems. Without their assistance, this effort would not have been possible.

Funding for the conduct of the case studies and the development of the six reports was provided by the
American Plastics Council and the United States Department of Energy's National Renewable Energy
Laboratory. \

In conducting the studies, the authors experienced considerable difficulty in gathering economic and
energy information. In municipal solid waste management, no standard accounting methods exist.
Further, local governments by tradition and practice maintain their financial records in a variety of ways
to serve their own specific needs. The lack of a standard accounting procedure in the United States, and
of standard definitions of solid waste, made the collection and analysis of the economic data a challenge.
The methods for developing the cost information for this effort will be helpful to those with
responsibilities for planning and implementing integrated municipal solid waste management systems.
Also, the six sets of cost data will be useful for guiding other systems managers in their planning, cost
accounting, and measuring of performance.

The development of the energy information represents a major step forward in analyzing integrated
municipal solid waste management systems. The information in the six studies and the analytical
methodology will be extremely useful to integrated municipal solid waste management systems planners,
decision makers, and managers in the future.

Finally, as might be expected, the environmental regulatory information is limited. Although landfill and
combustion facilities are under well-defined regulations, other portions of integrated municipal solid
waste systems are not. The end result of these limitations is that the information presented on
conformance with environmental requirements is sketchy for systems that do not include combustion.

A final caution to the readers of these reports is to not attempt to try to compare one system against the
other. The authors deliberately did not do so for the very sound reason that it is ill-advised to attempt
to compare systems that:

L are geographically different,

® are politically different,
L are structurally different in providing municipal solid waste services,




L are at different stages of development, and
o face different regulatory requirements.

Rather, readers of these reports are encouraged to examine and analyze (using the techniques and
analytical methods of the six studies) their own geographical, political, structure, stage of development,
and regulatory status and then assess those findings against six other sets of data to see how they can
best make the best decisions for their systems.
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Executive Summary

Introduction

The following summary provides a review of the key findings of this case study. Readers are advised to
read the condensed Palm Beach Case Study, which follows this section, to fully understand how the
economic, energy, and environmental results were developed. In addition, all data collected and analyzed
during this study are available in the in-depth Palm Beach Case Study, with Appendices A through E.

Each integrated municipal solid waste management IMSWM) system is unique due to geography, climate,
customs, politics, and time. However, readers may benefit from the findings of this study and the study
techniques and methodology in order to develop actual economic, energy, and environmental facts about
their own IMSWM systems. Because each system is unique, readers are cautioned not to compare the
findings of this particular study with other systems.

Background

Palm Beach County (the "county") is located along the southeast coast of Florida. The county is bounded
on the east by the Atlantic Ocean, on the south by Broward County, on the north by Martin County, and
on the west by Hendry County. It has the largest land area of any county in Florida, extending 45 miles
on the north-south axis and 53 miles on the east-west axis. The 1992 population is estimated at 897,000.
There were approximately 471,000 dwelling units throughout the county, about 50% of which were single-
family homes.

During fiscal year FY 1992, about 1.10 million tons of solid waste were received by the Palm Beach

County IMSWM system. The Solid Waste Authority of Palm Beach County (SWA) is responsible for
the processing and disposal of all county-generated waste delivered to the IMSWM system.

Overview of the Palm Beach County IMSWM System

The SWA was created in 1975 by the State Legislature under the Palm Beach County Solid Waste Act,
Chapter 75-473, Laws of Florida (the Act). The Act gave the SWA the power to construct and operate
solid waste disposal facilities and to require that all municipal solid waste (MSW) collected by public
and/or private agencies from any municipality or unincorporated area of the county be transported to
SWA-designated processing and disposal facilities.

The counfy’é IMSWM system in FY 1992 consisted of the following integrated system components:

*  Separate collection of garbage, trash, and recyclables by municipalities, private sanitation firms under
contract to or franchised by municipalities, and the SWA '

* Four transfer stations located throughout the county, at two of which household hazardous waste
(HHW) drop-off sites are located

* A refuse-derived fuel resource recovery facility (the RRF)
* A ferrous metals processing facility

* A materials recovery facility (the MRF)




» A yard waste/sludge composting facility
* An HHW drop-off and storage facility

»  Alandfill for the disposal of garbage, RRF ash and residue, MRF residue, and some other wastes (the
Class I landfill

* A landfill for the disposal of trash, construction/demolition debris, and some other wastes (the
Class III landfill).

The RRF, MRF, compost facility, ferrous metals processing facility, HHW drop-off and storage facility,
and both landfills are located at the 1300-acre North County Regxonal Resource Recovery Facility
Complex (the North County Complex).

Collection

There are 37 municipalities and unincorporated areas within the county. Collection of MSW is performed
by the SWA, individual municipalities, or private service providers under contract to or franchised by
municipalities, commercial establishments, or the SWA. In addition, some individuals and commercial
establishments deliver their own MSW, which is referred to as "self-hauling.”

Transfer

Seventy six percent of all MSW generated with the county in FY 1992 was delivered to the North County
Complex by the Division of Transport Services. This division operates four transfer stations, that are open
312 days per year.

Processing Facilities

The RREF receives, processes, and combusts garbage generated in the county at a rate of approximately
2000 tons per day (TPD), 6 days per week.

The ferrous metals processing facility processes ferrous metals recovered from the RRF, white goods from
the landfills, and ferrous metals materials recovered from the MRF into marketable, #2 grade materials.

The MRF began operations in July 1991, it processes an average 250-TPD of recyclable materials and has
a 500 TPD capacity if operated on two shifts.

The composting facility began operations in September 1991. In FY 1992, it processed 30 to 50 TPD of
combined yard waste and wastewater residuals (sludge).

Household Hazardous Waste Facilities
The HHW collection and storage facility at the North County Complex completed its first year of

operation in June 1991. It receives HHW Wednesday through Friday and on the second Saturday of each
month. Two other facilities in the county operate on less frequent schedules.
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Landfills

The SWA has reduced its landfill space consumption by more than half through the implementation of
‘its IMSWM System. The North County Complex Class I and ITI Landfills are open 312 days per year
and maintain 24-hour operation in support of the RRF. 5 ,

Definitions

Solid waste is categorized in Palm Beach as including garbage/trash, recyclables, and "other wastes" such
as sewage sludge, asbestos, demolition debris, fill material, land-clearing debris, tires, and miscellaneous
wastes. These other wastes are not commonly defined as MSW.

ANALYZED MSW—That portion of the total MSW stream for which the associated management net
costs are known, or at a minimum, can be reasonably estimated. The reason for limiting the types of
MSW included in Analyzed MSW is that only that portion of MSW should be considered for which
sufficient data were available to draw defensible conclusions regarding the allocation of cost to the tons
of MSW managed. Consequently, the types of MSW included in Analyzed MSW will vary between
IMSWM systems.

GARBAGE—Garbage is all MSW exclusive of source-separated trash, recyclables, yard waste, household
hazardous waste, and bulky waste.

PROGRAM INCREMENTAL COSTS (OR SAVINGS)—Determmed for MSW management components
(or programs) of each IMSWM system by calculating the system cost of MSW management, first with
the inclusion of a specific program, and then calculating the cost of MSW management without that
program. Landfilling is considered the basic program that is not considered optional. Therefore, the
program incremental cost is the difference between the cost of managing MSW with the inclusion of a
particular program and the cost of managing MSW without that program.

RECYCLABLES—Materials that still have useful physical or chemical properties after serving their
usefulness for a given individual or firm, and can, therefore, be reused or recycled for the same or other

purposes.
Key Findings

Discussion of Costs

Of the approximately 1.1 million tons of solid waste managed within the county, about 700,000 tons were

analyzed ("Analyzed MSW") to determine the cost of the county’s IMSWM System. The cost to manage

the remaining wastes is excluded because those "Other Wastes" are not defined as MSW.

Overall Program Costs

The total FY 1992 net cost to manage about 700,000 tons of Analyzed MSW was $101 million, or $144
per ton. The total net cost is broken down and shown in rounded numbers below.
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Table ES-1. Cost of Program Elements

Total Cost
Category Tonnage Total Cost Per Ton
Garbage/Trash 614,000 $82 million $134
Recyclables 85,800 $19 million $218
TOTAL 699,800 $101 million $144

Collection accounts for 54% of the total cost of the Palm Beach County System, while general and
administrative (G & A) expense is 8%, landfill is 4%, the RRF is 23%, the MRF is 2%, transfer and haul
is 5%, and other expenses are 4% of the total cost.

i

Program Incremental Costs

The incremental cost for each of the resource recovery programs, i.e., the cost (or savings) associated with
adding the resource recovery program to the IMSWM System, is the difference between the cost of
managing all the MSW with the inclusion of a particular program and the cost of managing all the MSW
without that program. The program incremental cost (or savings) is, therefore, a measure of the impact
of any particular program on the cost of managing all MSW. A major objective of this case study was
to clarify the differences between the average cost per ton and the actual incremental cost. The
methodology for calculating incremental costs is described in the detailed Palm Beach Case Study and
Appendices.

The FY 1992 Palm Beach County system includes two facilities that were intended to divert MSW from
landfills—the RRF and the curbside collection/MRF program. The program incremental cost (or savings)
of each of the resource recovery programs is displayed in rounded numbers in Table 2.

Table ES-2. Incremental Cost of Program Elements

Incremental Cost
(Savings)
Program Tonnage Dollars $ Per Ton
RRF 438,000 $1.5 million $35
MRF/Curbside Collection 61,500 $10 million $164

In addition to the incremental cost or savings that can be attributed to each of the resource recovery
programs, each program contributes energy or materials to the economy and reduces the use of available
landfill space.

Energy Usage Analysis

The primary forms of energy used within Palm Beach County’s IMSWM System are transportation fuels
for collection, haul to market, and facility vehicles, and electricity used in the RRF, ferrous metals
processing facility, MRF, and maintenance and administration buildings. Energy consumed in the use of
recovered materials to make new products is excluded because it is beyond the IMSWM boundary.
However, because many manufacturing processes that use recovered materials use less energy than do
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virgin material processes (especially recycling aluminum), this exclusion may understate the overall energy
efficiency of recycling. This case study did not attempt to consider all aspects of the life cycle of products
in the MSW stream; other studies may take these aspects into consideration.

Energy usage data were collected from the SWA and from municipali;ics, Some engineering estimates
were made to supplement the data received. Data on energy consumption for the FPalm Beach County
IMSWM system were analyzed, yielding estimates for the equivalent diesel gallons per ton shown in
Table 3.

Environmental Regulatory Framework

Environmental regulations for the elements of an MSWM system are directed primarily at the facilities
that serve such a system. For the most part, these facilities will be one or more of the following:

» transfer station

* materials recovery facility
» compost facility

*  waste-to-energy facility

*  sanitary landfill.

In the State of Florida, the authority for regulating solid waste management and protecting against negative
environmental consequences of such management activities is granted within the Florida Resource
Recovery and Management Act of 1976, as amended. The law is administered by the Florida Department
of Environmental Regulations (FDER). The law directs FDER to "plan for and regulate the storage,
collection, transportation, separation, processing, recycling, and disposal of solid waste in order to protect
the public safety, health, and welfare, to enhance the environment for the people of the state, and to
recover resources which have the potential for further use, and to assure that the final irreducible residue
is disposed of in a manner which enhances the environment." The law also establishes goals for reducing
the amount of MSW prior to final disposal, specifically that the amount of solid waste that would have
been disposed of in the absence of reduction and recycling efforts undertaken within the county be reduced
by at least 30% by the end of 1994.

Individual permits, granted by local jurisdiction and pertinent to such issues as wastewater, surface water,
and storage tanks are required. The South Florida Water Management District provides review for the
water quality and quantity impacts arising from the operations of solid waste management facilities. In
addition, the Palm Beach County Public Health Unit monitors the health impacts arising from these
facilities.

Many federal environmental laws apply to the facilities operated by the SWA, including the Clean Air Act,
the Clean Water Act, the Safe Drinking Water Act, and the Resource Conservation and Recovery Act.
Other regulatory agencies with permitting oversight of solid waste management facilities include the
Federal Aviation Administration, regarding stack height; the Federal Energy Regulatory Commission,
regarding generation of electric power; and the U. S. Army Corps of Engineers, regarding wetlands.

All of the IMSWM system facilities located at the North County Complex (the RRF, the Class I and III
Landfills, the MRF, and the ferrous metals processing facility) except the composting facility were
permitted under either the original power plant site certification or under modifications, or were approved
for construction by the FDER. In FY 1992, all SWA facilities were operated in compliance with permit
conditions.
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Introduction
to Condensed Report

Palm Beach County (the County) is located along the southeast coast of Florida, as shown in Figure 1,
and encompasses an area of 2,063 square miles. It is bounded on the east by the Atlantic Ocean, on the
south by Broward County, on the north by Martin County, and on the west by Hendry County. The
County has the largest land area of any county in Florida, extending along the Atlantic coast a distance
of approximately 45 miles on the north-south axis, and a distance of 53 miles on the east-west axis. In
1992, approximately 897,000 people resided in about 471,000 dwelling units throughout the County, about
50 percent of which were single-family homes.

During fiscal year 1992 (FY 1992), approximately 1.10 million tons of solid waste were received by the
Palm Beach County integrated municipal solid waste management system (IMSWM System). The Solid
Waste Authority of Palm Beach County (the Authority or SWA) is responsible for the processing and
disposal of all County-generated waste delivered to the IMSWM System.

The County’s Integrated Municipal Solid Waste
Management System

System Overview

The Authority was created in 1975 by the State Legislature under the Palm Beach County Solid Waste
Act, Chapter 75-473, Laws of Florida (the Act). The Act gave the Authority the power to construct and
operate solid waste disposal facilities and to require that all municipal solid waste collected by public
and/or private agencies from any municipality or unincorporated area of the County be transported to
Authority-designated processing and disposal facilities.

The Authority developed a Comprehensive Solid Waste Management Plan for the County that specifies
short-term and long-range strategies for the processing and disposal of the County’s solid waste. The
Comprehensive Plan, as adopted, outlines a system that could ultimately include: (1) two major resource
recovery facilities and adjacent sanitary landfills; (2) a network of transfer stations and related transport
equipment; (3) recycling facilities: (4) compost facilities; and (5) other ancillary facilities. Most of the
planned facilities are operational, with the exception of a second resource recovery facility and associated
landfills, development of which is not being considered at this time.

In February 1989, the Authority authorized the development of a County-wide recycling program. The
current residential collection program includes:

» approximately 95 percent (280,000 homes) participation in a multi-material curbside collection
program in 37 municipalities and the unincorporated areas; and

» approximately 75 percent (140,000 multi-family homes) participation in multi-material
containerized collection programs throughout the County.

The commercial collection program currently in operation includes:

* complimentary waste audits available to businesses throughout the County;
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» citywide commercial collection programs provided in Boynton Beach and Lake Worth; and

»  office paper collection programs implemented in 50 governmental agencies, 17 municipal offices,
and over 5,000 private businesses.

G h entpnat
H

The County’s IMSWM‘Systeni in FY 1992 consisted 'of the followir;g fﬁ.téérated syétem‘ components:
»  separate collection of garbage, trash, and recyclables by municipalities, private sanitation firms
under contract to or franchised by municipalities, and the Authority;

»  four transfer stations located throughout the County, at two of which household hazardous waste
(HHW) drop-off sites are located;

» a refuse-derived fuel (RDF) resource recovery facility (the RRF);
* a ferrous metals processing facility;

e a materials recovery facility (the MRF);

» a yard waste/sludge composting facility;

* an HHW drop-off and storage facility;

» alandfill for the disposal of garbage, RRF ash and residue, MRF residue, and some Other Wastes
(the Class I Landfill); and .

+ alandfill for the disposal of trash, construction/demolition debris, and some Other Wastes (the Class
III Landfill).

The RRF, MRF, compost facility, ferrous metals processing facility, HHW drop-off and storage facility,
and both landfills are located at the 1,300-acre North County Regional Resource Recovery Facility
complex (the North County Complex). The locations of the facilities that constitute the Palm Beach
County IMSWM System are shown in Figure 2. A site plan of the North County Complex is provided
in Figure 3. As previously stated, the Authority is responsible for processing and disposing of all
municipal solid waste (MSW) and Other Waste delivered to the County’s IMSWM System. As referred
to herein, MSW includes: garbage (balance of MSW after accounting for trash, recyclables, and HHW);
trash (yard waste, bulky waste, and other inorganic waste that is not recovered for recycling, which is set
out and collected separately); recyclable materials [glass, plastic (PET and HDPE), and aluminum
containers; newspaper; old corrugated cardboard; and Kraft paper]; and HHW. Other Waste, as referred
to herein, comprises studge, asbestos, construction and demolition (C&D) debris, clean and unclean fill,
land-clearing debris, and miscellaneous materials.
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System Component Descriptions
Collection

Collection of MSW within the County is performed by the Authority; individual municipalities; or private
haulers under contract to or franchised by municipalities, commercial establishments, or the Authority.
Table 1 lists the 37 municipalities and unincorporated areas within the County and indicates whether
municipal, private, or Authority collection occurs within each. In addition, some individuals and
commercial establishments deliver their own MSW, which is referred to as "self-hauling."

The Authority has recommended that the following minimum standards be utilized by local governments
in the collection and transport of waste:

« at least bi-weekly collection of residential garbage;

e provision of a scheduled program of trash collection;

*  at least once-per-week collection of commercial waste; and

+ provision of subscription for collection service to residences and commercial businesses.

Each component of MSW, i.e., garbage, trash, and recyclable materials, is sét out and collected separately.
Transfer System

Seventy-six percent of all MSW (64 percent of all waste) generated within the County was delivered to
the Authority’s North County Complex by the Division of Transport Services. This division operates four
transfer stations, which are open 312 days per year.

The North County Transfer Station is located in the Jupiter area. The facility utilizes four gravity top-
loading bays, each with a capacity of 60 tons per hour. This facility receives MSW and serves as a drop-
off center for used oil, vehicle batteries, and propane gas cylinders. The transfer haul fleet consists of
diesel tractors and 75- and 100-cubic-yard trailers. The South County Transfer Station is located in Delray
Beach. The facility has a capacity of 1,000 TPD and utilizes two push pits, stationary compactors, and
two top-loading pits to handle both top-loading and compactor transfer trailers. The transfer haul fleet
consists of diesel tractors and 75- and 100-cubic-yard trailers.

The Glades Regional Transfer Station is located in Belle Glade and has a capacity of 200 TPD. The
transfer station utilizes gravity top-load design and is constructed of reinforced concrete, concrete block,
and steel. The transfer haul fleet consists of three diesel tractors, each equipped with a 100-cubic-yard
trailer.

The Central County Transfer Station is located in Lantana. The station has a rated capacity of 1,000 TPD
and utilizes two push pits, stationary compactors, and two top-loading pits to handle both top-loading and
compactor transfer trailers. The transfer haul fleet consists of diesel tractors and 75-and 100-cubic-yard
trailers.



TABLE1: MUNICIPAL, PRIVATE, AND SWA COLLECTION BY MUNICIPALITY

IN PALM BEACH COUNTY IN FY92

MUNICIPALITY POPULATION| POPULATION| GARBAGE/ | RECYCLABLES
1990 1992 TRASH .

Atlantis 1,653 1,653 Municipal (1) | Municipal (1)
Beile Glade 16,177 16,105 Municipal SWA
Boca Raton 61,492 63,224 Munigcipal Municipal
Boynton Beach 46,284 48,144 Municipal Municipal
Briny Breezes 400 395 Private Private
Cloud Lake 121 121 Private Private
Delray Beach 47,181 48,181 Private Private
Glen Ridge 207 211 Private Private
Golf 184 190 Private Private
Golfview 153 153 Private Private
Greenacres City 18,683 19,442 Private Private
Gulf Stream 690 703 Private Private
Haverhill 1,058 1,154 Private Private
Highland Beach 3,209 3,234 Private Private
Hypoluxo 807 1,117 Private Private
Juno Beach 2,121 2,185 Private Private
Jupiter 24,907 25,898 Private Private
Jupiter Inletn Colony 405 406 Private Private
Lake Clarke Shores 3,364 3,613 Private Private
Lake Park 6,704 6,639 Municipal Municipal
Lake Worth 28,564 28,387 Municipal SWA
Lantana 8,392 8,396 Municipal Municipal
Manalapan 312 321 Private Private
Mangonia Park 1,453 1,411 Private Private
North Palm Beach 11,343 11,747 Municipal Municipal’
Ocean Ridge 1,570 1,593 Private Private
Pahokee 6,822 6,871 Municipal SWA
Palm Beach 9,814 9,819 Municipal Municipal
Palm Beach Gardens 22,965 27,553 Private Private
Palm Beach Shores 1,035 1,031 Private Private
Palm Springs 9,763 9,706 Municipal Municipal
Riviera Beach ., 27,644 27,128 Municipal Municipal
Royal Palm Beach 15,632 16,462 Private Private
South Bay 3,558 3,448 Private SWA
South Paim Beach 1,480 1,483 Private Private
Tequesta 4,499 4,503 Private Private
West Palm Beach 67,643 68,270 Municipal SWA
Unincorporated(3) 405,329 425,888 SWA (2) SWA (2)
SOURCES:

1. SWA, “Paim Beach County Solld Waste Services, Munkipal and Unicorporaled”, undated.
2. Bureau of the Census, *Population and Housing Unit Counts, Florida®, 1990 Census of Population and Housing,

U.S. Department of Commerce, Issued Apri 1983,
3. University of Florida, *1992 Florida Esimates of Population®, Tablo 1 - Estmates of Population by County and Municipality

in Florida,* April 1, 1992, page 21.

NOTES:

1. ThoTwnofLanmnaeoBedsgamagenmshmdmcydablesforh\ecnyofManﬁs.

2. The SWA contracts with private haulers for collection in the unicorporated areas.
3. In FY82 seven (7) collection districts were defined by the SWA in the unincorporated arsas.




Processing Facilities

The IMSWM System processing facilities located at the North County Complex are the RRF, the ferrous
metals processing facility, the MRF, and the compost facility. These processing facilities are described
below. '

Resource Recovery Facility

The Authority owns and operates, under a long-term agreement with the joint venture of Babcock and
Wilcox and Bechtel Company (Palm Beach Energy Associates), the 2,000-ton-per-day (TPD) RRF. The
facility has demonstrated the capability to process 686,000 tons per year (TPY) of garbage. Residue from
the facility goes to the Class I Landfill and consists of ash (bottom and fly), RDF process residue, and
nonprocessible waste. The RRF is equipped with tire-shredding equipment and an oversized-bulky-waste
shredder. Both ferrous metals and aluminum are recovered from the waste stream prior to combustion
in the RRF; ferrous metals are also recovered from the ash.

The RRF receives, processes, and combusts approximately 2,000 TPD, six days per week, of garbage
generated in the County. Three processing lines in the mixed-waste processing plant (i.e., RDF plant)
produce fuel for the two boilers in the combustion plant. The system can produce up to 1,600 TPD of
RDF. The steam from the two boilers supplies the turbine-generator located in the electric generating
plant. '

The mixed-waste processing plant consists of three 1,000-TPD processing lines, an oversized bulky waste
(OBW) line, and a tire-shredding line. The processing lines are designed to recover ferrous metals
material and aluminum; remove glass, grit, dirt, and stones from the incoming MSW stream; and produce
the RDF. Two lines are designed to handle the day-to-day operations, and the third provides built-in
redundancy. - A process flow diagram of each MSW processing line is shown in Figure 4.

Ferrous Metals Processing Facility

The ferrous metals processing facility was designed and constructed by the David J. Joseph Company
under a contract with the Authority. Commercial operations began in September 1992. The facility
processes ferrous metals recovered from the RRF, white goods from the Landfills, and ferrous metals
recovered from the MREF into marketable, #2 grade. The recovered densified ferrous metals is transported
by rail shipments for reuse in steel manufacturing plants in Florida and the Southeast.

Materials Recovery Facility

The 38,000-square-foot MRF began commercial operations in July 1991. The $6.2-million facility was
designed and construcfed by Resource Recycling Technologies and is currently operated by RRT. The
MREF processes an average 250 TPD of recyclable materials and has a 500-TPD capacity if operated on
two shifts. Materials accepted for processing include: aluminum cans, newspaper and its corresponding
inserts, brown paper (Kraft) bags, office paper, glass containers (all colors), and plastic containers
consisting of high-density polyethylene (HDPE) and polyethylene terephthalate (PET). The recyclable
material is delivered source-separated from other MSW into either of two categories: mixed paper, or
commingled containers (i.e., glass, metal, and plastic bottles and cans). The MRF houses two processing
lines: one for the mixed paper, the other for the commingled materials. The commingled materials line
is further divided into an aluminum and plastics subsystem and a glass subsystem, as shown in Figure 5.
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Compost Facility

The 14,000-square-foot composting facility began operations in September 1991. The facility processes
30 to 50 TPD of combined yard waste and wastewater residuals (sludge) with automatic, computer-
controlled equipment. ‘The compost produced is rated Class AA by. the Florida Department of
Environmental Regulation (DER), which translates into a product with widespread application and limited
restrictions on use in the horticultural industry within the County.

The facility houses four in-vessel processing bays, with plans for expansion to 36 bays in 1993. The
expanded facility will process 144 TPD of vegetative wastes and 192 TPD of sludge from the County and
city facilities.

The process is a forced-air, agitated-bed, aerobic system of composting. Composting is completed under
controlled aerobic conditions in concrete bays. The individual bays are open at the top, but are sheltered
in a weatherproof building that protects the operation and permits year-round operation. The system is
modular -- each concrete bay is a separate composting unit with individual controls. Figure 6 is a flow
diagram of the system.

Household Hazardous Waste Facilities

The HHW collection and storage facility at the North County Complex completed its first year of
operation in June 1991. The facility is located in a 2,500-square-foot building. The facility receives
wastes from Wednesday through Friday and on the second Saturday of each month. The Authority
recycles close to 50 percent of the HHW it receives.

The Delray Beach HHW facility at the South County Transfer Station began operations in June of 1991.
The facility receives waste by appointment on the third Saturday of each month.

The Belle Glade HHW facility at the Glades Regional Transfer Station receives wastes quarterly, on the
last Saturday of each quarter.

Landfills

The Authority has reduced its landfill space consumption by more than half through the implementation
of its IMSWM System, which emphasizes energy and materials recovery. Current programs to recover
recyclable materials include curbside collection programs, with recovered materials processed at the MRF;
ferrous metals recovery from the RRF and Class Il Landfill, with processing taking place at the ferrous
metals processing facility; and recovery of nonferrous metals from the RRF. In addition, the Authority
is recycling yard wastes, wood, and C&D debris in its Class IIT Landfill area.

The North County Complex Class I and III Landfills are open 312 days per year and maintain 24-hour
operations in support of the RRF. The Class I Landfill has a permitted size of 201.19 acres, with a total
volume capacity of 16,286,000 cubic yards. A total of 39 acres of double-lined Class I Landfill is
operational at the North County Complex, with a volume capacity of 1,950,000 cubic yards. The Class
I Landfill receives ash from the RRF, nonprocessible material from the RRF, any garbage not processed
at the RRF, and some special wastes such as treated bio-hazardous materials.

The Class Il Landfill has a permitted size of 104.39 acres and a volume capacity of 9,214,000 cubic

yards. A total of 34 acres of single-lined Class Il Landfill are operational at the North County Complex,
with a volume capacity of 1,845,000 cubic yards.
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In order to reduce the volume and amount of materials being placed in the Class III Landfill, the Authority
has installed volume reduction and recycling equipment designed to (1) increase densities and compaction
rates; (2) allow the recycling of ferrous metals, C&D debris, and wood wastes; and (3) provide processible
waste that can be incinerated at the RRF when capacity is available.

MSW and Other Waste Colléétéd, Processed, and/or
Disposed of in Palm Beach County

A total of approximately 1.10 million tons of waste material was processed or disposed of by the
Authority in FY 1992. Of this amount about 79 percent was garbage/trash and 6 percent was recyclables.
The remaining 15 percent included sewage sludge, asbestos, C&D debris, fill material, land clearing
debris, tires, and miscellaneous wastes, collectively referred to as "Other Waste." Table 2 summarizes the
tonnage collected, processed, and disposed of throughout the County in FY 1992. A waste flow and
resource recovery diagram of the waste stream processed through the Authority’s IMSWM System is
depicted in Figure 7.

Collection and Transfer of MSW

MSW is collected by municipalities, private collection companies, and the Authority. Based on the
Customer Tonnage Reports prepared by the Authority, a total of 17 municipal customers delivered
garbage/trash and 8 delivered recyclables to Authority facilities in FY 1992, as shown in Table 3. A total
of nine private firms delivered MSW to Authority facilities. The balance of the waste stream was
collected by either the Authority or small haulers/businesses that were not specifically identified in the
Customer Tonnage Reports (i.c., "self-hauled" waste). Of the approximately 880,000 tons of MSW
collected by either municipalities or private firms, approximately 35 percent was collected by
municipalities.

Approximately, 717,000 tons, or 77 percent, of the MSW (i.e., garbage/trash and recyclables) collected
in the County were delivered to one of the four transfer stations operated by the Authority. Table 4 shows
that about 93 percent of the tonnage transferred through these facilities was garbage/trash and about 7
percent was recyclables. Except for a small amount of recyclables and HHW that were delivered to drop-
off sites throughout the County, the balance of the MSW was hauled directly to the North County
Complex, where it was delivered to the MRF, RRF, landfill, or HHW facility.

North County Regional Resource Recovery Facility

The RRF received 724,923 tons of garbage in FY 1992. About 80 percent was delivered from the transfer
stations; 0.5 percent was delivered from the MRF; and the remainder was delivered directly to the RRF.
Of this amount, 24,073 tons were deemed unprocessible and diverted to the Class I Landfill. The
remaining 700,870 tons were processed to produce refuse-derived fuel (RDF) and to recover metals. A
total of 134,003 tons of residue, composed primarily of glass, grit, stones, and grass clippings, was
generated from the processing operation at the RRF. The residue was disposed of in the Class I Landfill.

A reported 30,084 tons of ferrous metals and 1,154 tons of aluminum were recovered at the RRF.
However, the poor quality of the recovered ferrous metals made the sale of this material difficult.
Including both pre- and post-combustion recovered ferrous metal, only 18,726 tons were sold in FY 1992.
In addition to the RDF produced at the RRF, approximately 18,800 tons of shredded waste from the
landfill was diverted to the RRF as a recovered fuel. This material was delivered directly to the RDF
storage facility, and thus is referred to by the Authority as "back door" waste. Ash generated at the RRF
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TABLE 2: MSW AND OTHER WASTES COLLECTED, PROCESSED,
AND/OR DISPOSED OF IN PALM BEACH IN FY92

WASTE TYPE PERCENT TONS

MSW

GARBAGE/TRASH
City Collected 26.7 294,381
Contrator Collected 47.7 525,080
Self Hauled 4.0 44 501
Subtotal Garbage/Trash 78.4 863,962

RECYCLABLES |
City Collected 1.1 12,300
Contrator Collected 4.3 47,844
SWA Collected 0.4 4,760
Self Hauled/Drop Off/Imported 0.3 . 3,162
Subtotal Recyclables 6.2 68,066
HOUSEHOLD HAZARDOUS WASTI - 00 192

OTHER WASTES
Sludge 55 60,465
Asbestos 0.1 1,092
C&D Debris : 6.9 75,519
Fill . 0.7 7,549
Land Clearing Debris 0.9 10,423
Tires 04 4,288
Miscellaneous - 0.9 10,140
Subtotal Other Wastes 15.4 169,476

TOTALS ' 100 1,101,696

SOURCE: SWA, "Customer Tonnage Reports for 10/01/92 through 09/30/92°,
Office of Recycling, Public Affairs, and Contract Management.
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TABLE 4: TONNAGE TRANSFERED THROUGH

' TRANSFER STATION ‘  GARBAGE/ RECYCLABLES © - TOTAL
TRASH
North County (Juniper) 114,232 : 7,646 121,878
West County (Belle Glade) 42,098 0 42,098
South County (Delray) 239,008 24,796 263,804
Central County (Lantana) 272,320 16.557 288.877
Total Tonnage . 667,658 48,999 716,657
Percent 93.2 6.8 100.0

SOURCE: SWA, "Transfer Station Monthly Statistics Reports," October 1991 through Septembel
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amounted to 127,312 tons. Approximately 89 tons of ferrous metals were extracted from the ash. The
remaining 127,223 tons of ash were disposed of across the street at the Authority’s Class I Landfill.

Materials Recovery Facility

The Authority reports that 68,066 tons of source-separated recyclables were accepted at the MRF in
FY 1992. Of this amount, 65,065 tons were collected by municipalities, private firms, or the Authority
from sources within the County; 1,325 tons were imported from neighboring Martin and Broward counties;
and 1,164 tons were collected from drop-off sites and by other miscellaneous means. A total of 64,454
tons of these recyclable materials were recovered and sold. The balance of 3,612 tons, consisting
primarily of combustible residue, was delivered to the RRF.

A breakdown of the recovered recyclable commodities processed at the MRF and sold is provided in
Table 5. As shown in Figure 8, about three-quarters, by weight, of the materials sold was paper products,
primarily newspaper. Paper products, however, only generate about 37 percent of the revenues received
from the materials recovered from the MRF. Although the aluminum represents less than two percent,
by weight, of the material recovered at the MRF, it generated about 48 percent of the revenues.

Sludge Composting Facility

In FY 1992 the composting facility processed 4,606 tons of sludge. An additional 6,890 tons of mulch
were used in the process as a bulking agent. The mulch was produced at the Authority’s Class III Landfill
from yard waste. A total of 7,084 tons of marketable compost material was produced by the composting
facility. :

Household Hazardous Waste

About 192 tons of HHW were collected by the Authority in FY 1992. About 30 percent of this material
was sent to an outside processor. The remaining tonnage was recovered for reprocessing by the Authority.
About 51 percent, or 98 tons, of the HHW was recycled.

North County Complex Landfills |

. About 536,960 tons of waste were delivered to both North County Complex Landfills in FY 1992. Of
this amount, about 480,000 tons (753,000 cubic yards) were disposed of in the Landfills. Table 6 provides
the composition of the materials disposed of in the Landfills on both weight and volumetric bases.

The balance of waste delivered to the Landfills, or 56,955 tons, was recovered as usable materials and
diverted from the Landfills. The types of materials recovered are mulch, metals, tires, road material, fill
material, and RRF fuel. The quantities of materials recovered are provided in Table 7. Also included in
this table are the quantities of materials recovered from the MRF and RRF, to provide a complete
categorization of the materials recovered from the waste stream and processed through the County’s
IMSWM System.

Recovered Materials Markets

About 64,454 tons of materials recovered from the MRF were sold to various outlets. Table 8 provides
a list of the markets for each material.
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TABLE 5: MATERIALS RECOVERED AND SOLD
FROM THE MRF IN FY92

TYPE OF MATERIAL TONS PERCENT
Paper 47,607 73.9
Corrugated/Kraft 1,689 2.6
Glass 11,766 18.3
Plastic 2,278 3.5
Aluminum 1,114 1.7
Ferrous/Scrap 0 0.0
Total 64,454 100.0

SOURCE: SWA, "Shipments of Recycled Materials®, Nov. 4, 1992,
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Cost of MSW Management in Palm Beach County

Summary of Resuits

N , " ‘ S D ’x : - ’
Of the approximately 1.10 million tons of waste that were delivered to the IMSWM System facilities, the
cost of collecting approximately 700,000 tons of MSW (Analyzed MSW) were estimated. The costs of
managing the remaining tonnages were reported selectively.

Overall Program Costs

The total FY 1992 gross cost of managing the approximately 700,000 tons of Analyzed MSW was about
$109 million, or approximately $156 per ton. The cost net of revenues received from recovered energy
and recyclables was about $101 million, or approximately $144 per ton. These costs break down to, in
rounded numbers: '

Cost
($ millions) Cost Per Ton
Tonnage
Category (ton:)g Gross Net Gross Net
Garbage/Trash 614,000 $ 89 $82 $145 $134
' Recyclables 85,800 $21 $ 19 $240 $218
Total/Average 700,000 $109 $101 $156 $144

Figure 9 depicts the components of the $110 million gross cost of managing Analyzed MSW. The two
most significant contributors to gross cost are collection (54 percent), and the Resource Recovery Facility
(23 percent),

Figure 10 shows the allocation of costs to each of the key function areas (i.e., collection, transfer,
processing, landfilling, G&A, etc.) for managing garbage/trash and recyclables. Note that collection costs
exceed 50 percent of total cost for both waste streams and, in the case of recyclables, they exceed 60
percent of the total cost to manage that component. With transfer and haul costs included, gross collection
costs amount to almost 60 percent of the outlays for managing the Analyzed MSW.

The cost of managing 192 tons of HHW processed in FY 1992 was about $725,000 (excluding collection),
or approximately $3,800 per ton. :

For the three facility components of the Palm Beach IMSWM System (i.e., the Resource Recovery
Facility, the MRF, and the North County Landfills), the net costs to process and/or dispose of the waste
received were, in rounded numbers: .

Tonnage . Net Cost
Facility (tons) ($ millions) Net Cost/Ton
RRF 744,000 $29.3 $39
MRF 68,000 $09 $14
Landfills | 537,000 $75 $14
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FIGURE 9: ALLOCATION OF TOTAL COSTS FOR IMSWM SYSTEM
IN FY92

Allocation by Functional Area
(Cost to Manage 700,000 tons of Analyzed MSW)

GROSS COST: $109,470,000

Collection 54%

)
Transfer & Haul 5% RRF 23%
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Program Incremental Costs

The Palm Beach IMSWM System includes two facilities that were intended to divert MSW from landfills--
the Resource Recovery Facility and the curbside collection/MRF program. The incremental cost for each
of these components, i.e., the cost (or savings) associated with adding the component to the IMSWM
System, is the difference between the cost of managing ail of the Analyzed MSW with and without the
inclusion of that component. The Program Incremental Cost (or Savings) is, therefore, the most
appropriate measure of the impact of any particular program on the cost of managing MSW. The FY
1992 Program Incremental Cost (Saving$) for each of the added system components was, in rounded
numbers:

Incremental Cost
Analyzed MSW
Component Tonnage Processed Total Per Ton
RRF 438,000 $ 1.5 million $35
MRF/Curbside Collection 61,500 $10 million $164

In addition to the incremental cost that can be attributed to each of these system components, they
contribute energy and/or materials to the economy and reduce the utilization of landfill space. The
attributes are summarized in Table 9.

Energy Usage Analysis

Summary of Results

Energy is consumed in the County to collect and transport waste; operate equipment in the RRF, ferrous
metals processing facility, and MRF; operate rolling stock used in the RRF, MRF, and Landfills; and
operate and maintain ancillary facilities such as the maintenance and administration building.

Energy usage data was collected from the SWA and from municipalities. Engineering estimates were
made to supplement the data received. First, the total quantity of energy consumed (e.g., MWh, gallons
of diesel fuel, Btus of natural gas) was determined for each activity or facility. The data on energy
consumed to collect, haunl, and process garbage/trash were combined with information on the energy
consumption of rolling stock at the transfer stations, RRF, MRF, and landfills to obtain an estimate of the
energy consumed per ton of garbage/trash and recyclables managed by the Palm Beach County IMSWM
System.

In FY 1992, the Palm Beach County IMSWM System configuration resulted in the consumption of the
equivalent of over 4 million gallons of diesel fuel, exclusive of the energy consumed to haul recycles to
their markets and of the energy produced from the Resource Recovery Facility. Table 10 converts the
energy usage to equivalent gallons of diesel fuel to manage each ton of garbage/trash and recyclables.

The average amount of energy consumed per ton to manage the 863,962 tons of garbage/trash was about
4.8 equivalent gallons of diesel fuel (0.68 million Btus). For each ton of garbage/trash collected, about

11 equivalent gallons of diesel fuel (1.55 million Btus) were generated, resulting in a net generation of
about 6.2 equivalent gallons per ton (0.87 million Btus).
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The average energy consumed per ton to collect and process curbside-collected recyclables was about 3.9
equivalent gallons of diesel fuel. The energy consumed to haul the recovered materials to market ranged
from 1.3 to 19.0 equivalent gallons per ton, depending on the distance traveled. From the data in
Table 10, it can be seen that hauling recycled materials long distances can significantly increase the energy
consumed to manage recyclabigs. :

The difference in the transfer vehicle energy consumption between garbage/trash and recyclables reflects
the difference in their bulk densities. On average, each load of garbage/trash weighed about 19.8 tons,
whereas each load of recyclables weighed 17.4 tons.

Environmental Regulations and Permitting Requirements

The costs of compliance with the environmental regulations and permit requirements discussed in this
section are reflected in the costs and energy consumption levels reported in this Case Study.

Overview of Federal Environmental Legislation and Regulations

Embodied in many federal environmental laws is an implicit federal-state partnership whereby the federal
government sets the agenda and standards for pollution abatement while the states carry out the day-to-day
activities of implementation and enforcement.

The Clean Air Act, most recently amended in 1990, established programs for protecting public health and
the environment from exposure to toxic air pollutants. The Clean Water Act, most recently amended in
1987, is the principal federal law protecting the nation’s waterways from pollution. The Safe Drinking
Water Act, most recently amended in 1988, established programs for protecting public drinking water
systems from harmful contaminants. The Resource Conservation and Recovery Act (RCRA) of 1976,
most recently amended in 1992, is the main piece of federal legislation addressing landfill disposal
regulation.

In February 1991, the U.S. Environmental Protection Agency (EPA) issued final rules for municipal waste
combustors in response to the Clean Air Act. These rules, commonly referred to as the New Source
Performance Standards (NSPS), apply to municipal waste combustors with capacities of 250 tons pei' day
or greater, and whose construction, reconstruction, or modification commenced after December 20, 1989.
The NSPS establish maximum emission levels for new or extensively modified major stationary sources.
These emission levels were determined by "best adequately demonstrated” continuous control technology
analysis and are presented in Table 11. In addition to the NSPS, the EPA also proposed emissions
limitations for existing (i.e., constructed, reconstructed, or modified prior to December 20, 1989) municipal
waste combustors.

'The owner/operator of a proposed municipal waste combustor must apply for a Prevention of Significant
Deterioration (PSD) permit and conduct a Best Available Control Technology (BACT) analysis to
determine the applicable level of emissions control. BACT analysis evaluates the energy, environmental,
and economic impacts of various alternative control technologies. The PSD permit requirements reflect
the principle which holds that areas where the air quality is better than required by the national ambient
air quality standards (NAAQS) established for six criteria pollutants (ozone, sulfur, dioxide, NO,, carbon
monoxide, lead, and particulates) should be protected from significant new air pollution, even if the
NAAQS would not be violated by a proposed new source. Areas not meeting NAAQS are called
nonattainment areas and are subject to more stringent control requirements determined by "reasonable
available control technology" (RACT).
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Emissions from municipal waste combustors, in addition to meeting allowable limits, must also be
monitored by the facility owner/operator. Monitoring requirements for existing facilities include
continuous emissions monitoring for carbon monoxide and sulfur dioxide. Annual stack testing must be
conducted for particulate matter, dioxin/furans, hydrogen chloride, and opacity.

U i <

Pursuant to the Clean Water Act, a solid waste management facility cannot cause a discharge of pollutants
that is in violation of the requirements of the National Pollutant Discharge Elimination System (NPDES)
into United States waters. The states are responsible for establishing water quality standards and are
authorized to issue discharge permits. The NPDES permit requires the source to attain technology-based
effluent limits, "best practicable control technology" (BPT), and "best available technology" (BAT). The
initial BPT limitations focus on regulating discharges of conventional pollutants such as bacteria and
Oxygen-consuming materials. The BAT limitations emphasize controlling toxic pollutants such as heavy
metals, pesticides, and other organic chemicals. Table 12 provides a listing of the pollutants regulated
under the NPDES.

A separate permit is required to dispose of dredge or fill material into the waters, including wetlands. The
U.S. Army Corps of Engineers administers this permit program. Other regulations promulgated under the
Clean Water Act include guidelines for using and disposing of sewage sludge.

Pursuant to the Safe Drinking Water Act, a facility or practice cannot contaminate an underground
drinking water source beyond the solid waste management facility boundary or beyond an alternate
boundary. Table 13 provides the maximum contaminant levels as promulgated under this Act. The
primary enforcement responsibility lies with the states, provided they adopt regulations as stringent as the
federal requirements, develop adequate procedures for enforcement, maintain records, and create plans
providing emergency water supplies.

Pursuant to RCRA, criteria were established to determine which solid waste disposal facilities and
practices pose a reasonable probability of adverse effects on public health or the environment. The
objective of these criteria is to mitigate adverse effects through the protection of floodplains, endangered
species, surface water, and groundwater. These criteria also provide guidelines for sludge utilization and
. disposal under the Clean Water Act.

Subtitle D of RCRA primarily addresses non-hazardous waste, whereas Subtitle C of RCRA. addresses
hazardous waste disposal. In October 1991, the EPA promulgated revised Subtitle D regulations
applicable to municipal solid waste landfills, with an effective date of October 1993. In general, the new
regulations require liners, leachate collection, groundwater monitoring, and corrective action at municipal
landfills.! ‘

'On October 1, 1993, the Federal criteria for MSW landfills under subtitle D of RCRA were
amended to extend the date of compliance for small landfills to April 9, 1994, and by delaying
the effective date of subpart G, Financial Assurance, to April 9, 1995, for all MSW landfills. In
addition, the MSW landfill criteria were amended by removing the exemption from the
groundwater monitoring requirements and by delaying the date for compliance with all
requirements of the MSW landfill criteria for two years for owners and operators of MSW landfill
units in arid and remote areas that meet the qualifications of the small landfill exception in the
MSW landfill criteria. (Federal Register, "Solid Waste Disposal Facility Criteria; Delay of
Compliance and Effective Dates," Vol. 58, No. 189, pages 51536-51548, 1993.)
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TABLE 12

POLLUTANTS REGULATED BY THE NPDES PERMIT PROGRAM

OXYGEN DEMAND: METALS:
Biochemical Oxygen Demand Aluminum
Chemical Oxygen Demand Cobalt
Total Oxygen Demands Iron
Total Organic Carbon Vanadium
Other
SOLIDS: METALS (ALL FORMS)

Total Suspended Solids (Residues)
Total Dissolved Solids (Residues)
Other

Other metals not specifically
listed under Group 1

i

NUTRIENTS:

Inorganic Phosphorus Compounds
Inorganic Nitrogen Compounds
Other

INORGANIC

Cyanide
Total Residual Chlorine

DETERGENTS AND OILS:

MBAS

NTA

Oil and Grease

Other Detergents or Algicides

MINERALS:

Calcium
Chloride
Fluoride
Magnesium
Sodium
Potassium
Sulfur

Sulfate

Total Alkalinity
Total Hardness
Other Minerals

Source:

NPDES Programs."
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TABLE 13

MAXIMUM CONTAMINANT LEVELS PROMULGATED UNDER THE
SAFE DRINKING WATER ACT

CHEMICAL MCL (mg/l)
Arsenic 0.05
Barium 1.0
Benzene 0.005
Cadmium 0.01
Carbon Tetrachloride 0.005
Chromium (Hexavalent) 0.05
2,4-Dichlorophenoxy Acetic Acid 0.1
1,4-Dichlorobenzene ' 0.075
1,2-Dichloroethabe 0.005
1,1-Cichloroethylene 0.007

Endrin 0.0002
Fluoride 4.0
Lindane 0.004
Lead 0.05
Mercury 0.002
Methoxyclor 0.1
Nitrate 10.0
Selenium 0.01
Silver 0.05
Toxaphene 0.005
1,1,1-Trichloroethane 0.2
Trichloroethylene 0.005
2,4,5-Trichlorophenoxy Acetic Acid 0.01
Vinyl Chloride 0.002
Source: 40 CFR, EPA, Part 257 - "Criteria for Classification of Solid Waste

Disposal Facilities and Practices."
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The management of ash from municipal waste combustors is also governed by regulations established
pursuant to RCRA. Much controversy surrounds the toxicity of incinerator ash and whether it should be
classified as a hazardous waste under Subtitle C of RCRA, as a non-hazardous waste under Subtitle D of
RCRA, or as a special waste. In 1991, the EPA began requiring the use of the Toxic Characteristic
Leaching Procedure (TCLP) to determine the toxicity of ash. During FY 1992, municipal waste
combustor ash was regulated under Subtitle D as a “"special waste" that required special handling
regardless of the TCLP results concerning toxicity. In the absence of sufficient federal guidance on
municipal waste combustor ash disposal, some states took the lead in developing requirements and rules.>

Other federal regulatory agencies with permitting oversight of solid waste management facilities include:
the Federal Aviation Administration (FAA), which reviews processing plants that require tall emission
stacks, and the Federal Energy Regulatory Commission (FERC), which reviews processing plants that
generate electric power.

Overview of State and Local Environmental Regulations

In 1976, the State created the Florida Resource Recovery and Management Act (the Act), whose public
purpose is "to enhance the beauty and quality of our environment; conserve and recycled our natural
resources; prevent the spread the disease and the creation of nuisances; protect the public health, safety,
and welfare; and provide a coordinated statewide resource recovery and management program.” The
Florida Department of Environmental Regulations (DER) is responsible for the execution and enforcement
of the provisions of the Act as contained in Florida Administrative Code (FAC), Title 17, Department of
Environmental Regulations, Chapter 17-701-Solid Waste Management Facilities (referred to as the General
Requirements). The Act directs the DER "to plan for and regulate the storage, collection, transportation,
separation, procéssing, recycling and disposal of solid waste in order to protect the public safety, health
and welfare, to enhance the environment for the people of the state, and to recover resources which have
the potential for further use, and to assure that the final irreducible residue is disposed of in a manner
which enhances the environment."

The Act also directs the DER to develop and implement a hazardous waste management program. The
1983 amendments to the Act provide directions and funds for establishing a cooperative hazardous waste
management program among local, regional, and State levels of government.

The Act also establishes goals for reducing the amount of MSW prior to its final disposal or incineration
at a solid waste disposal facility. The goals provide that the amount of solid waste that would have been
disposed of in the absence of reduction and recycling efforts undertaken within the County and the
municipalities within its boundaries be reduced by at least 30 percent by the end of 1994. In determining
whether the established reduction goals have been achieved, no more than one-half of the goal may be
met with reductions in yard trash, white goods, construction and demolition debris, and tires.

Individual permits, usuaily granted by local jurisdictions and pertinent to such issues as wastewater,
surface water, and storage tanks are also required. The South Florida Water Management District provides
review for the water quality and quantity impacts arising from the operations of solid waste management

2On May 2, 1994, the U.S. Supreme Court ruled that ash from municipal waste combustors
is not exempt from the Subtitle C requirements of RCRA as is MSW. Under RCRA, regular
testing of ash, principally for toxic metals, lead, and cadmium, will be required. Ash deemed to
be hazardous must be disposed of in licensed hazardous waste disposal facilities that protect
groundwater.
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facilities. In addition, the Palm Beach County Public Health Unit monitors the health impacts arising from
these facilities.

Integrated Municipal Solid Waste Management System Facilities: Permit
Requirements Summary S e :

All of the IMSWM System facilities located at the North County Complex (the RRF, the Class I and III
Landfills, the MRF, and the ferrous metals processing facility) except the composting facility were
permitted under either the original Power Plant Site Certification or under modifications thereto, or were
approved for construction by the FDER. Table 14 provides a summary of original permit approval or
latest renewal dates for the IMSWM System facilities. |

Solid Waste Transfer Stations
The Authority operates the four transfer stations under general permit conditions. These four transfer

stations are listed below along with their initial operating dates and current permit expiration dates.
Pursuant to the general permit conditions, a permittee’s use of a general permit is limited to five years.

Transfer Station Initial Operating Date Permit Expiration Date
North County 1991 August 1996

South County 1986 September 1994
Glades Regional 1981 May 1997

Central County 1988 December 1996

In accordance with the General Requirements, the transfer stations provide the operational appurtenances
necessary to maintain a clean and orderly operation. They have effective barriers designed to prevent
unauthorized entry and dumping. The stations also provide fire protection and fire-fighting equipment to
ensure the safety of employees and provisions to deal with accidental burning of solid waste within the
stations. They also have adequate communications capabilities to summon emergency services, and they
are staffed with employees trained in the safe operation of all equipment.

North County Regional Resource Recovery Facility

The Authority received Power Plant Site Certification for the RRF from DER in March 1986. The PSD
permit was issued by the U.S. EPA in November 1986. These permits established the performance criteria
for the air pollution control, wastewater treatment, and other environmental control systems applicable to
the RRF and the Landfills.

Table 15 summarizes the Site Certification emissions requirements and the levels achieved by the RRF
during testing in March and July of 1992,

Materials Recovery Facility and Ferrous Metals Processing Facility

The MRF and the ferrous metals processing facility were issued permits to construct and operate, in the
form of modifications to the Power Plant Site Certification. Neither the MRF nor the ferrous metals
processing facility are subject to the General Requirements. Each of these recyclable materials recovery
facilities is classified as a Facility for Processing Recyclable Materials, because they each receive curbside-

and otherwise-collected materials that have been diverted from the waste stream and which are therefore
no longer considered MSW by definition.
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. TABLE 15

FACILITY EMISSIONS TEST RESULTS
NORTH COUNTY REGIONAL RESOURCE RECOVERY FACILITY

PARAMETER MODIFIED PERMIT TEST RESULTS LIMIT®
LIMIT

Particulate Matter .015 grains/dscf .0036 grains/dscf
Sulfur Dioxide’ 70% removal or 30 ppm | 94% removal or 6.3 ppm
Nitrogen Oxides .48 Ibs/MMBtu .374 Tos/MMBtu
Carbon Monoxide 400 ppmv, 1-hr avg. 42 ppmv
Lead .0004 1bs/MMBtu .000227 Ibs/MMBtu
Mercury .00024 1bs/MMBtu .0000159 Ibs/MMBtu
Hydrogen Fluoride .0032 Ibs’yMMBtu .0000689 1bs/MMBtu
Beryllium .00000073 lbs/MMBtu .00000049 1bs/MMBtu
Volatile Organic 016 IbsMMBtu 002 Ibs’™MMBtu
Acid Gases (Total) 90% Removal 98% Removal
Dioxins/Furans

Unit No. 1 60 ng/dscf 15.2 ng/dscf®

Unit No. 2 60 ng/dscf 10.7 ng/dscf®

Source: From Official Statement Relating to $58,510,000 Solid Waste

Authority of Palm Beach County, Refunding and Improvement
Revenue Bonds, series 1992.

NOTES:

n
@)

Stack air emissions test, March 3 through March 11, 1992.

Unit No. 2 exceeded the dioxin/furans limit during the March
1992 compliance testing. Pursuant to a DER request in a
Warning Letter (June 12, 1992), Unit No. 2 was retested on
July 1 and 2, 1992. The retest results were within permit

limits.

41




Composting i-'acility

The Authority received approval from the DER to construct and operate a 2.3- to 3.0-TPD composting
facility. This was not a construction and operation permit, per se, and consequently no permit conditions
apply. Rather, the DER issued a letter of approval for construction and operation to occur pursuant to the
General Requirements.

The Authority is responsible for assuring the compliance of each batch of compost processed with the
applicable standards. The Authority is required to submit quarterly residual analysis and shipping and
sales reports to the DER.

Class AA c:ompost must meet federal stabilization standards, as outlined in "Processes to Further Reduce
Pathogens," in addition to the following chemical criteria:

Parameter Maximum Allowable Concentration
Cadmium <30 mg/kg dry weight

Copper <900 mg/kg dry weight

Lead <1,000 mg/kg dry weight

Nickel <100 mg/kg dry weight

Zinc <1,800 mg/kg dry weight

Manufacturers of Class AA compost must provide users with the following residuals analysis information:
total nitrogen; total phosphorous; total potassium; and the recommended application rate.

Household Hazardous Waste Facility

The HHW facility is exempt from federal and State regulations as a treatment, storage, or disposal facility
because: (1) it accepts only household or conditionally exempt hazardous waste, and (2) it is operated
as part of an MSW. disposal system. Transport of the material for disposal (out of state) is handled
through the manifest system prescribed by federal Subtitle C (RCRA) regulations governing the
transportation of hazardous materials.

. Class | and Class Il Landfills

The Class I and Class III Landfills at the North County Cbmplex were originally permitted under the
Power Plant Site Certification. This certification exempts the landfills from the permitting requirements
of the General Requirements. In accordance with the Conditions of Certification:

+ the landfills must comply with current operating criteria;

e the operator must provide pre-construction and posi-construction notification to DER of new
landfill cells; and )

» the operator must demonstrate how compliance with new or revised regulations will be achieved
every five years.

The DER defines Class I landfills as those that receive an average of 20 tons per day or more of solid
waste, which includes general, non-hazardous household, commercial, industrial, and agricultural wastes.
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(Combustion ash from the RRF is disposed of in the Class I Landfill.) Class III landfills are those which
receive trash and/or yard waste.

In accordance with the General Requirements and consistent with RCRA Subtitle D requirements, the
Class I Landfill consists of the construction of a doublé bottom liner system, leachate collection and
pumping system, leachate treatment and disposal facilities, and borrow lakes for cover material. The
Class III Landfill consists of the construction of a single bottom liner system, leachate collection and
pumping system, and borrow lakes for cover material. The leachate effluent from each Landfill was in
compliance with the maximum allowable concentration values during FY 1992. The Class I Landfill also
collects and flares methane gas.
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Appendix B

- Glossary of Terms

ALLOCATED COST ($/year):

ANALYZED MSW:

AVERAGE COST ($/ton):

AVERAGE PROGRAM
INCREMENTAL COST (SAVINGS)
($/ton);

BULKY WASTE:

COMMERCIAL MSW:

GARBAGE:

B-1

That portion of the Total Cost that is
expended or apportioned to a specific
activity such as the management of garbage,
trash, recyclables, yard waste, or household
hazardous waste.

Portion of the MSW stream for which the
cost of collecting, transferring, hauling,
processing, combusting, marketing, and/or
disposing of such waste is known or can be
reasonably estimated.

Total of Allocated Cost divided by the
tonsof MSW, garbage, trash, recyclables, or
yard waste, as appropriate.

The Program Incremental Cost divided by
the number of tons of materials diverted
from the landfill by the program.

Oversized items, including white goods and
furniture, that have been separated from the
MSW stream for separate collection.

Municipal solid waste that is generated by
sources other than households, including
businesses (e.g., offices, restaurants, retail
stores, and industry); institutions (e.g.,
schools and government establishments); and
public areas (e.g., train stations, airports, and
litter from roadside).

Garbage is all MSW exclusive of source-
separated trash, recyclables, yard waste,
household hazardous waste, and bulky waste.




HAZARDOUS WASTE:

<

HOUSEHOLD HAZARDOUS WASTES
(HHW):

INTEGRATED SOLID WASTE
MANAGEMENT:

MARGINAL COST (SAVINGS) ($/ton):

. MARGINAL COST (SAVINGS) OF
- SUBSTITUTION (§/ton):

MATERIALS RECOVERY:

MUNICIPAL SOLID WASTE (MSW):

Waste which because of its quantity,
concentration, or physical, chemical, or
infectious characteristics, may pose a
substantial present or potential hazard to
human health or the environment when
improperly treated, stored, transported,
disposed of, or otherwise managed and is
defined as such in accordance with federal
and State laws. Does not include Household
Hazardous Waste.

Materials that are separated from Residential
MSW as household hazardous wastes for
separate collection and treatment. Such
materials may include paints and solvents,
pesticides, herbicides, and propane tanks.

A practice of using several (i.e., two or
more) alternative waste management
techniques to treat, process, and/or dispose
of the Municipal Solid Waste stream.
Alternative waste management techniques
include source reduction, recycling,
composting, combusting, and landfilling.

The cost (savings) of managing an additional
ton of MSW, garbage, trash, recyclables, or
yard waste.

The net cost (savings) of managing an
additional ton of recyclables or yard waste
less the savings (cost) of managing one less
ton of garbage.

A term describing the extraction and
utilization of materials from a waste stream.

Non-hazardous solid wastes generated by
households; commercial and business
establishments, institutions, and light
industry; it excludes industrial process
wastes, agricultural wastes, mining wastes,
construction and demolition debris, offal,
sludges, and ashes, except ashes derived
from the combustion of MSW. In practice,
specific definitions vary across jurisdictions.




PROGRAM INCREMENTAL COST
(SAVINGS) ($/year):

RECOVERED MATERIALS:

RECYCLABLE MATERIALS OR
RECYCLABLES:

RECYCLE:
RESIDENTIAL MSW:
RESIDUE:

RESOURCE RECOVERY:

SECONDARY MATERIAL:

SELF-HAUL:

The difference between the cost of managing
MSW with or without a particular program
(e.g., curbside collection, processing, and
marketing of recyclables.) -

Recyclable materials that are recovered from
MSW and may also include some
contamination.

Materials that still have useful physical or
chemical properties after serving their
usefulness for a given individual or firm and
can, therefore, be reused or recycled for the
same or other purposes.

To convert discarded materials into useful

- products through reuse and remanufacturing.

Municipal solid waste that is generated by
households.

That portion of processed MSW that is
ultimately disposed of in a landfill.

A term describing the extraction and
utilization of energy or materials from a
waste stream.

A material that is used in place of a primary
or raw material in manufacturing a product;
often handled by dealers and brokers in
"secondary markets."

The delivery of MSW or other wastes to an
integrated municipal solid waste management
system by a private firm or individual that is
not under comtract to a municipality,
authority, utility, or other public entity
responsible for municipal solid waste
management to make such deliveries.



TOTAL NET COST OR TOTAL COST
(§/year).

YARD WASTE:

TRASH:

WHITE GOODS:

B4

The aggregate of all expenditures incurred to
manage municipal solid waste, inclusive of
general and administrative, planning, capital,
collection, processing, transfer and haul,
marketing, promotion and education, and
disposal costs, less any revenues derived
from resource recovery activities.

Vegetative material that is segregated from
the MSW stream for separate collection
and/or processing, including grass, prunings,
plants, and small tree limbs, but excluding
tree stumps, land-clearing debris, and other
large vegetative matter.

Combination of yard waste, bulky waste,
vehicle tires, and other debris consisting of
paper, cardboard, cloth, glass, and other
similar materials exclusive of kitchen and
table food waste, and animal or vegetative
waste that is attendant with or results from
the storage, preparation, cooking, or handlmg
of food material.

That portion of bulky waste which consists
of large appliances, such as refrigerators,
stoves, washing machines, and dryers.
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1. Introduction

Palm Beach County (the County) is located along the southeast coast of Florida, as shown in
Figure 1-1, and encompasses an area of 2,063 square miles. It is bounded on the east by the
Atlantic Ocean, on the south by Broward County, on the north by Martin County, and on the west
by Hendry County. The County has the largest land area of any county in Florida, extending
along the Atlantic coast a distance of approximately 45 miles on the north-south axis, and a
distance of 53 miles on the east-west axis. In 1992, approximately 897,000 people resided in
about 471,000 dwelling units throughout the County, about 50 percent of which were single-
family homes.

The economic base of the County has been dependent on the real estate and construction
industries associated with producing housing for the County’s increasing population. Agriculture
is also an important industry in the rural, western area of the County, which produces winter
vegetables, citrus, sugar cane, flowers, and ornamental plants.

During fiscal year 1992 (FY 1992), approximately 1.10 million tons of solid waste were received
by the Palm Beach County integrated municipal solid waste management system (IMSWM
System). The Solid Waste Authority of Palm Beach County (the Authority or SWA) is
responsible for the processing and disposal of all County-generated waste delivered to the
IMSWM System.
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2. The County’s Integrated Municipal Solid Waste
Management System

2.1 System Development History'i{tflifie it il it e

The Authority was created in 1975 by the State Legislature under the Palm Beach County Solid
Waste Act, Chapter 75-473, Laws of Florida (the Act). The legislative intent was to form a
County-wide authority to assume responsibility for the coordinated management of solid waste
in order to meet the expanding needs and requirements within the County relative to safe and
sanitary processing and disposal of solid waste, and to require municipalities and the County to
plan and develop an adequate solid waste collection system.

The Act gave the Authority the power to construct and operate solid waste disposal facilities and
to require that all municipal solid waste collected by public and/or private agencies from any
municipality or unincorporated area of the County be transported to Authority-designated
processing and disposal facilities. Although the Act does not preclude public or private agencies
from operating Authority-permitted transfer stations, the Act provides that MSW transferred or
transported from such Authority-permitted transfer stations shall be delivered to Authority-
designated processing and disposal facilities.

The Authority developed a Comprehensive Solid Waste Management Plan for the County that
specifies short-term and long-range strategies for the processing and disposal of the County’s solid
waste. The Comprehensive Plan, as adopted, outlines a system that could ultimately include: (1)
two major resource recovery facilities and adjacent sanitary landfills; (2) a network of transfer
stations and related transport equipment; (3) recycling facilities: (4) compost facilities; and (5)
other ancillary facilities.' Most of the planned facilities are operational, with the exception of
a second resource recovery facility and associated landfills, development of which is not being
considered at this time.

In February 1989, the Authority authorized the development of a County-wide recycling program.
The current residential collection program includes:

. approximately 95 percent (280,000 homes) participation in a multi-material curbside
collection program in 37 municipalities and the unincorporated areas; and

. approximately 75 percent (140,000 multi-family homes) participation in multi-material
containerized collection programs throughout the County.

The commercial collection program currently in operation includes:

. complimentary waste audits available to businesses throughout the County;
. citywide commercial collection programs provided in Boynton Beach and Lake Worth;
and

! Schnelle, J., "Comprehensive Solid Waste Management Plan, Resource Recovery and
Recycling Program for the Solid Waste Authority of Palm Beach County,” Environmental
Management & Engineering, June 1, 1988.




. office paper collection programs implemented in 50 governmental agencies, 17 municipal
offices, and over 5,000 private businesses.

2.2 System Overview

The County’s IMSWM System in FY 1992 consisted of the following integrated system
components:

. separate collection of garbage, trash, and recyclables by municipalities, private
sanitation firms under contract to or franchised by mumcnpahtxes, and the
Authority;

. four transfer stations located throughout the County, at two of which household

hazardous waste (HHW) drop-off sites are located;

. a refuse-derived fuel (RDF) resource recovery facility (the RRF);
. a ferrous processing facility;
. a materials recovery facility (the MRF);
. "a yard waste/sludge composting facility;
. an HHW drop-off and storage facility;
. a landfill for the disposal of garbage, RRF ash and residue, MRF residue, and

some Other Wastes (the Class I Landfill); and

. a landfill for the disposal of trash, construction/demolition debris, and some Other Wastes
(the Class III Landfill).

The RRF, MRF, compost facility, ferrous processing facility, HHW drop-off and storage facility,
and both landfills are located at the 1,300-acre North County Regional Resource Recovery Facility
complex (the North County Complex). During FY 1992 the County was constructing the West
Central transfer station and owned and maintained a site for a proposed South County regional
solid waste facility (the South County Site). The locations of the facilities that constitute the Palm
Beach County IMSWM System are shown in Figure 2-1. A site plan of the North County
Complex is provided in Figure 2-2.

As previously stated, the Authority is responsible for processing and disposing of all municipal
solid waste (MSW) and Other Waste delivered to the County’s IMSWM System. As referred to
herein, MSW includes: garbage (balance of MSW after accounting for trash, recyclables, and
HHW); trash (yard waste, bulky waste, and other inorganic waste that is not recovered for
recycling, which is set out and collected separately); recyclable materials [glass, plastic (PET and
HDPE), and aluminum containers; newspaper; old corrugated cardboard; and Kraft paper]; and

2-2
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HHW.? Other Waste, as referred to herein, comprises sludge, asbestos, construction and
demolition (C&D) debris, clean and unclean fill, land-clearing debris, tires, and miscellaneous
materials. Figure 2-3 is a visual representation of these waste definitions. The reader is advised
to peruse the Glossary of Terms in Appendix A for a more detailed definition of the terms used
in this document. o ‘ o

Detailed descriptions of these IMSWM System facilities follow. Plans for a second resource
recovery facility to service the southern end of the County have been put on hold. The Authority
may pursue the development of landfills and recycling facilities at the 1,650-acre South County
site, which it purchased for the purpose of expanding the IMSWM System as necessary. Prior
to operation commencement of the North County landfills, MSW was disposed of at the Dyer and
Lantana landfills, which were closed in 1989 and 1988, respectively.

2.3 System Component Descriptions
2.3.1 Collection

Collection of MSW  within the County is performed by the Authority; individual municipalities;
or private haulers under contract to or franchised by municipalities, commercial establishments,
or the Authority. Table 2-1 lists the 37 municipalities and unincorporated areas within the County
and indicates whether municipal, private, or Authority collection occurs within each. In addition,
some individuals and commercial establishments deliver their own MSW, which is referred to as
"self-hauling.”

The Authority has recommended that the following minimum standards be utilized by local
governments in the collection and transport of waste:

. at least bi-weeidy collection of residential garbage;

. provision of a scheduled program of trash collection;

. at least once-per-week collection of commercial waste; and

. provision of subscription for collection service to residences and commercial
businesses.

Each component of MSW, i.e., garbage, trash, and recyclable materials, is set out and collected
separately.

2 In FY92, some municipalities made separate collections of source- separated vegetative
waste, i.e., yard waste. - Some of the yard waste was diverted to a mulching facility located in
Riviera Beach. Because such separation was not required of all municipalities, any source-
separated yard waste delivered to the County’s IMSWM System is included in the garbage/trash
tonnage. The portion of the yard waste delivered to the IMSWM System that is recovered as
mulch or is composted is classified as recyclables recovered from the garbage/trash.

2-5
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TABLE 2—-1: MUNICIPAL, PRIVATE, AND SWA COLLECTION BY MUNICIPALITY
IN PALM BEACH COUNTY IN FY92

MUNICIPALITY -[;PORULATION. | POPULATION GARBAGE/ | RECYCLABLES
‘ | ''1990 | 1992 TRASH
Atlantis 1,658 1,653 Municipal (1) Municipal (1)
Belle Glade 16,177 16,105 Municipal SWA
Boca Raton 61,492 63,224 Municipal Municipal
Boynton Beach 46,284 48,144 Municipal Municipal
Briny Breezes 400 395 Private Private
Cloud Lake 121 121 Private Private
Delray Beach 47,181 48,181 Private Private
Glen Ridge 207 211 Private Private
Golf 184 190 Private Private
Golfview 153 153 Private Private
Greenacres City 18,683 19,442 Private Private
Gulf Stream 690 703 Private Private
Haverhill 1,058 1,154 Private Private
Highland Beach 3,209 3,234 Private Private
Hypoluxo 807 1,117 Private Private
Juno Beach 2,121 2,185 Private Private
Jupiter 24,907 ' 25,898 Private Private
-{Jupiter Inletn Colony 405 406 Private Private
Lake Clarke Shores 3,364 3,613 Private Private
Lake Park 6,704 6,639 Municipal Municipal
Lake Worth 28,564 28,387 Municipal SWA
Lantana 8,392 8,396 Municipal Municipal
Manalapan 312 321 Private Private
Mangonia Park 1,453 1,411 Private Private
North Palm Beach 11,343 11,747 Municipal Municipal
Ocean Ridge 1,570 1,593 Private Private
Pahokee 6,822 6,871 Municipal SWA
Palm Beach 9,814 9,819 Municipal Municipal
Palm Beach Gardens 22,965 27,553 Private Private
Palm Beach Shores 1,035 1,031 Private Private
Palm Springs 9,763 9,706 Municipal Municipal
Riviera Beach 27,644 27,128 Municipal Municipal
Royal Palm Beach 15,532 16,462 Private Private
South Bay 3,558 3,448 Private SWA
South Palm Beach 1,480 1,483 '_Private Private
Tequesta 4,499 4,503 Private Private
West Palm Beach 67,643 68,270 Municipal SWA
Unincorporated(3) 405,329 425,888 SWA (2) SWA (2)

SOURCES:

1. SWA, "Palm Beach County Solid Waste Services, Municipal and Unicorporated®, undated.

2. Bureau of the Census, "Population and Housing Unit Counts, Florida®, 1990 Census of Population and Housing,

U.S, Department of Commerce, Issued April 1993.
8. University of Florida, *1992 Florida Estimates of Population®, Table 1 —— Estimates of Population by County and Municipality

In Florida," April 1, 1992, page 21.

NOTES:

1. The Town of Lantana collects garbage/trash and recyclables for the City of Atlantis.
2. The SWA contracts with private haulers for collection in the unicorporated areas.
3. InFY92 seven (7) collection districts were defined by the SWA in the unincorporated areas.
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2.3.2 Transfer System

Seventy-six percent of all MSW (64 percent of all waste) generated within the County was
deiivered to the Authority’s North County Complex by the Division of Transport Services. This
division operates four transfer stations, which are open 312 days per year. Most traffic generated
by the transfer stations consists of trips to and from the transfer stations and the RRF, as well as
trips directly associated with the transfer station service area. Almost two-thirds of the truck
traffic to the transfer stations consists of small pick-up vehicles, landscape management firms, and
private individuals.

The North County Transfer Station, located in the Jupiter area, began operations in August 1991.
The facility is located on 20 acres situated north of Donald Ross Road and west of Military Trail
in the unincorporated area of the County. The facility utilizes four gravity top-loading bays, each
with a capacity of 60 tons per hour. This facility receives MSW and serves as a drop-off center
for used oil, vehicle batteries, and propane gas cylinders. The transfer haul fleet consists of diesel
tractors and 75- and 100-cubic-yard trailers.

. The South County Transfer Station, located in Delray Beach, was placed in service in February
1986. The property is owned by the City of Delray Beach and is leased to the Authority for 40
years. The facility has a capacity of 1,000 TPD and utilizes two push pits, stationary compactors,
and two top-loading pits to handle both top-loading and compactor transfer trailers. Weigh scales
located in a separate scale house are used for measuring incoming waste flow. The transfer haul
fleet consists of diesel tractors and 75- and 100-cubic-yard trailers.

The Glades Regional Transfer Station, located in Belle-Glade, has a capacity of 200 TPD.
- Construction of the Glades Regional Transfer facility was completed in 1981. The Authority has
a 50-year lease from the City of Belle Glade, which expires in 2027. The transfer station utilizes
gravity top-load design and is constructed of reinforced concrete, concrete block, and steel. A
weigh scale is used for measuring incoming waste. The transfer haul fleet consists of three diesel
tractors, each equipped with a 100-cubic-yard trailer.

The Central County Transfer Station, located in Lantana, is owned by the Authority. The station
has a rated capacity of 1,000 TPD and utilizes two push pits, stationary compactors, and two top-
loading pits to handle both top-loading and compactor transfer trailers. Weigh scales located in
a separate scale house are used for measuring incoming waste flow. The transfer haul fleet
consists of diesel tractors and 75-and 100-cubic-yard trailers. )

Construction of the West Central Transfer Station, located in the Wellington area, began in April
'1991. Operation began in October 1993, therefore, this transfer station was not part of the
IMSWM System in FY 1992,

2.3.3 Processing Facilities

The IMSWM System processing facilities located at the North County Complex are the RRF, the
ferrous processing facility, the MRF, and the compost facility. These processing facilities are
described in detail below.

2-8




2.3.3.1 Resource Recovery Facility

The Authority owns and operates, under a long-term agreement with the joint venture of Babcock
and Wilcox and Bechtel Company (Palm Beach Energy Associates), the 2,000-ton-per-day (TPD)
RRF. The facility has'demonstrated the capability to process 686,000 tors per year (TPY) of
garbage. Residue from the facility goes to the Class I Landfill and consists of ash (bottom and
fly), RDF process residue, and nonprocessible waste. The RRF is equipped with tire-shredding
equipment and an oversized-bulky-waste shredder. Both ferrous metal and aluminum are
recovered from the waste stream prior to combustion in the RRF; ferrous metals are also
recovered from the ash.

The RRF receives, processes, and combusts approximately 2,000 TPD, six days per week, of
garbage generated in the County. Three processing lines in the mixed-waste processing plant (i.e.,
RDF plant) produce fuel for the two boilers in the combustion plant. The system can produce
up to 1,600 TPD of RDF, based on an 83-percent yield. The steam from the two boilers supplies
the turbine-generator located in the electric generating plant.

The mixed-waste processing plant consists of three 1,000-TPD processing lines, an oversized
bulky waste (OBW) line, and a tire-shredding line. The processing lines are designed to recover
ferrous material and aluminum; remove glass, grit, dirt, and stones from the incoming MSW
stream; and produce the RDF. Two lines are designed to handle the day-to-day operations, and
the third provides built-in redundancy. The extra line can also accommodate a future boiler and
turbine generator. A process flow diagram of each MSW processing line is shown in Figure 2-4.

The mixed-waste processing plant utilizes a two-stage visual inspection procedure ahead of the
processing line. Front-end loaders spread incoming waste on the tipping floor, and two spotters
walk through the material to pull out oversized and hazardous materials. Then the front-end
loader makes a second pass over the waste, pushing it onto the steel pan apron conveyors that feed
the flail-mill infeed conveyors. At this stage, nonprocessible waste is removed by means of a
grapple crane.

The flail mill tears open the plastic garbage bags, shreds the refuse, and breaks glass bottles into
pieces two inches in size or less, thus reducing larger items in the refuse stream to an easily
conveyed size while avoiding an undesirable fine grind.

Ferrous metal is then extracted from the coarsely shredded MSW in each line by a single-stage
overhead magnet. Recovered metal is conveyed to a ferrous storage area, from where it is further
processed through the OBW mill to remove tramp materials, such as paper, plastics, and textiles.

After ferrous removal, shredded waste from the flail mill is fed into a 10-foot round by 60-foot
long rotating trommel screen which:

. removes glass, sand, grit, dirt, and nonferrous metal of less than 2 inches in size:
. removes the minus-6-inch fraction, which contains most of the aluminum cans;
and
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. produces a high-fuel-value, low ash, oversize (i.e., greater than 6 inch) fraction.

Dimensions of the screen openings can be varied, if necessary, to fine-tune the processing system,
thus assuring efficient recovery of combustibles consistent with low ash content. The trommel
. v ro, oy, ° . Co.

is fully enclosed for noise and dust control and is equipped with a water sprinkler system for fire
protection.

The boilers require a nominal minus-4-inch RDF fraction, part of which is provided directly by
the trommel undersize material, and part by shredding the trommel oversize material in a
horizontal secondary shredder. A disc screen controls RDF particle size, recycling oversize
material to the secondary shredder. .

The undersize material passes over an air-density separator, which removes dense particles from
less dense materials by a combination of vibration and air sweeping. Glass, stones, grit, dirt, and
other nonferrous metals are removed from the combustibles.

To enhance the conditions for aluminum can recovery, an air classifier processes the plus-2-
inch/minus-6-inch trommel undersize fraction. It removes the light organic portion of the stream,
thus allowing the aluminum cans to be recovered more efficiently by either mechanical separation
(i.e., eddy current separator) or hand-picking.

The OBW shredder, a 1000-hp horizontal hammermill, shreds ferrous metal recovered by the RDF
processing lines, white goods, and OBW. After passing through the OBW shredder, ferrous metal
is separated from extraneous materials and nonferrous metals by an overhead, single-stage magnet.
Starting in September 1992, the recovered ferrous was transported across the street to the ferrous-
processing facility for further benefication.

A shear mill designed specifically for shredding tires handles 500 passenger-vehicle tires per hour.
The mill has a rotary screen classifier for recycling the shredded-tire fraction that exceeds 2 inches
in size, thus delivering a material of 2 inches by 2 inches or less to the RDF conveying system.

Each of the three RDF processing, OBW, and tire-shredding lines has independent controls.
During operation, each piece of equipment is sequentially controlled by a programmable logic
controller. In the event of equipment malfunction, all components upstream of the failure (except
the shredder) shut down immediately. Once the equipment malfunction is rectified, the system
is restarted in sequence, beginning at the outage and proceeding to the front end.

RDF from each of the processing lines is conveyed to a 3000-ton capacity storage building
adjacent to the processing building. From storage, the RDF is conveyed to the combustion plant,
where it is fed directly either (1) to the boiler, with the excess dropping to the building floor from
a shuttle conveyor to form a storage pile, or (2) to the shuttle conveyor to form a storage pile.
When not being fed directly to the boiler, RDF is retrieved from the storage pile by front-end
loaders. .

The RDF is fed onto the boiler’s traveling grate stoker. In addition to providing a platform on
which the refuse can be burned and the ash conveyed away, the grate serves as a means to
introduce part of the combustion air to the furnace. The balance of the combustion air is injected
through overfire air ports above the grate.
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Fuel feed into the boiler must be uniform to maintain stable boiler load and an adequate cover of
ash on the stoker grate. The ash bed is needed to (1) protect the grate from overheating, and (2)
catch any aluminum remaining in the RDF. The steam produced in the two boilers operates a
turbine generator with a capacity of 61.3 MW for the production of electricity.

The air pollution control (APC) system for each boiler consists of a spray-dryer/absorber for acid
gas control, followed by a high-efficiency ESP for partlculate control. The cleaned flue gas is
exhausted through the 250-foot stack. ‘

Bottom ash from each boiler is discharged to one of two water bath de-ashers. The bottom ash
is dewatered as it moves up the inclined end of the de-asher and discharges onto the bottom ash
transfer conveyor, which moves the material to the ash building. Here, the bottom ash is mixed
with fly ash at truck loadout. The bottom/fly ash mixture is hauled to the adjacent Class I
Landfill. -

2.3.3.2 Ferrous Processing Facility

The ferrous processing facility, located at the North County Complex, was designed and
constructed by the David J. Joseph Company under a contract with the Authority. Commercial
operations began in September 1992. The facility is owned and operated by the Joseph Company
under a 10-year agreement. The facility processes ferrous recovered from the RRF, white goods
from the Landfills, and ferrous recovered from the MRF into marketable, #2 grade. In a full year,
the facility is expected to process 30,000 TPY through a Thyssen Henschel grinder with a capacity
of 9 tons per hour and an air classification system to remove the tramp material. The recovered
densified ferrous is transported by rail shipments for reuse in steel manufacturing plants in Florida
and the Southeast.

2.3.3.3 Materials Recovery Facility

The 38,000-square-foot MRF, located on six acres at the North County Complex, began
commercial operations in July 1991. The $6.2-million facility was designed and constructed by
Resource Recycling Technologies and is currently operated by RRT under a five-year contract
with the Authority.

The MRF processes an average 250 TPD of recyclable materials and has a 500-TPD capacity if
operated on two shifts. Materials accepted for processing include: aluminum cans, newspaper and
its corresponding inserts, brown paper (Kraft) bags, office paper, glass containers (all colors), and
plastic containers consisting of hlgh-denS1ty polyethylene (HDPE) and polyethylene terephthalate
(PET).

The recyclable material is delivered source-separated from other MSW into either of two
categories: mixed paper, or commingled containers (i.e., glass, metal, and plastic bottles and cans).
The MRF houses two processing lines: one for the mixed paper, the other for the commingled
materials. The commingled materials line is further divided into an aluminum and plastics
subsystem and a glass subsystem, as shown in Figure 2-5. A description of the process follows.
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All incoming recycling vehicles entering after weighing in at the RRF scale facility proceed
directly to the tipping area. After discharging their contents, the vehicles exit the site. If not
previously recorded, the tare weight is established by the scales as the vehicles exit.

Mixed paper deposited on the tipping floor by collection trucks is pushed onto a 20-foot-long
section of in-ground conveyor using a skid-steer loader. Sorters positioned on each side of the
sorting conveyor manually remove mixed paper, corrugated, high grades, and contaminants from
the belt and place them into chutes leading to storage bins located below the sort platform. The
remaining newspaper is then deposited automatically into the newspaper stockpile area.

Quantities of mixed paper, newspaper, corrugated cardboard, and high-grade papers accumulate
below the sort platform. These materials are pushed by the skid-steer loader onto the ground feed
conveyor for baling. Baled paper is stacked and stored indoors for later shipment by tractor
trailer. Hoppers for high grade paper are located under the chutes in the mixed paper bin.

Commingled recyclables are dumped by collection vehicles onto the tipping floor. A skid steer
loader pushes the material into the processing system receiving pit. This pit creates a surge
capacity for the system which allows the line’s feed rate and the loader’s feed rate to act
independently of each other. A box belt conveyor transports the material out of the pit onto the
elevated processing area. The commingled recyclables are then processed by a vibrating grizzly
screen designed to remove broken glass that cannot be efficiently sorted. The remaining
containers are processed by the automatic air classifier sorter, whereby the lighter plastic and
aluminum materials are separated from the remaining heavy glass to their own processing
subsystems. The heavier glass bottles and large broken glass pieces are deposited onto a wide
inspection conveyor belt for manual sorting of any light material (aluminum or plastic) that
bypassed the air classifiers and any tramp material.

After the visual inspection station, the.glass is transferred to a sorting conveyor located in the
enclosed sort room, where amber and green bottles are separated manually from the mixed glass
stream, leaving clear glass.

The color-separated glass is then processed through a glass crusher for volume reduction, is
magnetically separated, and is then conveyed to a trommel/air classification system. The furnace-
ready cullet is conveyed to bunkers, where it is loaded into dump trailers for delivery to the
markets. The mixed, broken glass separated by the vibrating grizzly at the discharge of the feed
conveyor is also conveyed to an outdoor storage bunker. Included in the process is a
crusher/trommel system as well as air classification for mixed broken glass for the purpose of
screening out large contaminants that passed through the vibrating grizzly, thereby beneficiating
the mixed glass stream into a product acceptable to markets.

The automatically separated aluminum and plastic containers are conveyed to a nonferrous
separator for automatic separation of aluminum from the mixed stream and are discharged directly
to an aluminum can densifier below the separator or to the storage bin.

The remaining material, consisting of plastic and small amounts of aluminum, is conveyed to the
enclosed plastic sort room where the remaining aluminum is manually removed and deposited into
the densifier below. The PET containers are sorted manually from the conveyor and discharged
through chutes to a PET storage bin below the sort room. The remaining HDPE is discharged
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directly to an HDPE bin below.

LY

The aluminum, PET, and HDPE bins di¢ constructed of 8-feet-high walls. Each bin is equipped
with a slide-gate door for discharging material to the in-round baler feed conveyor. The loader
stationed in the processing area pushes the material onto the conveyor for automatic baling.
Plastic bales are stacked and stored by forklift for later load-out into a tractor trailer for shipment.

Ferrous is automatically removed by magnetic head pulleys in the glass benefication subsystem
and by the non-ferrous separator in the aluminum/plastic subsystem. Magnetic head pulleys are
located on the can densifier and the can flattener. The ferrous material is collected for later
delivery to the ferrous processing facility.

2.3.3.4 Compost Facility

The 14,000-square-foot, $1.5-million composting facility began operations in September 1991.
The facility processes 30 to 50 TPD of combined yard waste and wastewater residuals (sludge)
with automatic, computer-controlled equipment. The compost prodiced is rated Class AA by the
Florida Department of Environmental Regulation (DER), which translates into a product with
widespread application and limited restrictions on use in the horticultural industry within the
County.

The facility houses four in-vessel processing bays, with plans for expansion to 36 bays in 1993.
The expanded facility will process 144 TPD of vegetative wastes and 192 TPD of sludge from
the County and city facilities.

The process is 2 forced-air, agitated-bed, aerobic system of composting. Composting is completed
under controlled aerobic conditions in concrete bays. The individual bays are open at the top, but
are sheltered in a weatherproof building that protects the operation and permits year-round
operation.

The system is modular; each concrete bay is a separate composting unit with individual controls.
A single bay can handle about 3.8 wet tons of sludge per day (0.6 dry tons), assuming an average
of 15-percent dry solids. Sludge is deposited inside the building at the front (loading) end of the
bays, where it is mixed with an appropriate bulking agent (see Figure 2-6). Materials used as
bulking agents may include sawdust, compost, shredded leaves/mulch, wood chips from waste
brush or clean construction wood waste, and shredded paper. This mixture is then loaded in the
bay where it is agitated, aerated, and composted as it is slowly conveyed through the bay. An
agitator/mixer machine mixes and moves the material down the bay at a rate of 12 feet per day,
which makes that space available to load new waste each day.

The agitator/mixer, which is operated automatically, has a movable, toothed drum and conveyor.
When the machine reaches the front of the bay, a trip switch activates controls to raise the
drum/conveyor units, and the machine moves 0 the next bay, proceeds t0 the finishing end,
lowers the drum and conveyor, and repeats the process. Because of the automatic control, an
operator is not required while this unit is working.

Compost remains in the bays for a minimum of 21 days. A 21-day retention time is obtained if
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compost is moved through the bays by operation of the agitator once a day, seven days per week.
The retention time can be increased or reduced by operating the machine less or more frequently.
Because each bay is a separate unit, the retention time of each bay can be adjusted daily if
necessary. SIS

Temperature and ventilation controls maintain aerobic conditions and appropriate temperatures
during the composting process. A series of blowers are mounted at intervals along the sides of
the outer bays. They are controlled by timers or by an automatic feedback system for forced
aeration. The airflow is upward from the bottom of the bay via a system of perforated pipes.
Each blower is independently controlled, allowing for temperature management during each stage
of the process.

The dry stable compost is collected at the finishing end of the bays where it is tested for bacteria,
nutrients and trace metals, prior to shipment or reuse as a bulking agent. About four days’ output
of finished compost can be stored within the composting building without interrupting operation
of the agitating machine. Space is also provided within the mixing end of the building for storage
of recycled compost or other bulking agents. ;

2.3.4 Household Hazardous Waste Facilities

The HHW collection and storage facility at the North County Complex completed its first year
of operation in June 1991. The facility is located in a 2,500-square-foot building located adjacent
to the Authority’s Maintenance Facility at the North County Complex site. The facility opened
in May 1990 for collection of HHW and recycling of batteries, used oil, and latex paint. The
facility receives wastes from Wednesday through Friday and on the second Saturday of each
month. The Authority recycles close to 50 percent of the HHW it receives.

The Delray Beach HHW facility at the South County Transfer Station began operations in June
of 1991. The facility receives waste by appointment on the third Saturday of each month.

The Belle Glade HHW facility at the Glades Regional Transfer Station receives wastes quarterly,
on the last Saturday of each quarter. :

2.3.5 Landfills

The Authority has reduced its landfill space consumption by more than half through the
implementation of its IMSWM System, which emphasizes energy and materials recovery. Current
programs to recover recyclable materials include curbside collection programs, with recovered
materials processed at the MRF; ferrous recovery from the RRF and Class Il Landfill, with
processing taking place at the ferrous processing facility; and recovery of nonferrous metals from
the RRF. In addition, the Authority is recycling yard wastes, wood, and C&D debris in its Class
HI Landfill area.

The North County Complex Class I and II Landfills are open 312 days per year and maintain 24-
hour operations in support of the RRF. The Class I Landfill has a permitted size of 201.19 acres,
with a total volume capacity of 16,286,000 cubic yards. Two 10-acre cells were originally
constructed in 1989. In 1990, two additional cells, consisting of a total of 19 acres, were
constructed. A total of 39 acres of double-lined Class I Landfill is operational at the North
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County Complex, with a volume capacity of 1,950,000 cubic yards. The Class I Landfill receives
ash from the RRF, nonprocessible material from the RRF, any garbage not processed at the RRF,
and some special wastes such as treated bio-hazardous materials.

The Class III Landfill has a permitted size of 104.39 acres and a volume capacity of 9,214,000
cubic yards. Two 11-acre cells were originally constructed in 1989. In 1991, one additional cell
of 12 acres was constructed. A total of 34 acres of single-lined Class III Landfill are operational
at the North County Complex, with a volume capacity of 1,845,000 cubic yards. In May 1992,
construction began on a fifth cell consisting of eight acres.

The Authority estimates that at current consumption trends, the existing Class I Landfill capacity
will be exhausted by 2013, and that the existing Class IIl Landfill capacity will be exhausted by
2006. These projections assume a continued aggressive recycling and waste minimization program
and a projected annual population growth of 1.82 percent. The Authority is evaluating proposals
for additional disposal capacity to meet its long-term needs.

In order to reduce the volume and amount of materials being placed in the Class III Landfill, the
Authority has installed volume reduction and recycling equipment designed to (1) increase
densities and compaction rates; (2) allow the recycling of ferrous metals, C&D debris, and wood
wastes; and (3) provide processible waste that can be incinerated at the RRF when capacity is
available.

The waste-reduction facility consists of two processing systems. The first system consists of the
removal of white goods and the removal of large bulky ferrous materials for processing at the
ferrous processing facility. This system recovers approximately 15 TPD. The second process
system consists of a mechanical recycling/separation system consisting of mechanical screens,
conveyors, floatation tank, and hand-s'orting to recover lumber, vegetative material, rock and dirt,
ferrous, corrugated cardboard, and plastics from the incoming yard waste and trash. The facility
began commercial operations in October 1992. The facility can process up to 400 TPD.

Dredging of approximately 240 acres of manmade lakes within the North County Complex
initially facilitated the Dyer Landfill closure operation. The current dredging operation provides
fill material for the construction of additional landfill cells, roadway construction throughout the
complex, and the base course for the compost stockpile area.

The Dyer Boulevard Landfill closed in 1989. The closure process, including grading and
installation of a PVC cap, was completed in 1992. A gas recovery system with an active blower
and flare is operating. The Authority is investigating the economic feasibility of developing a
landfill-gas-to-energy recovery system.
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- TABLE 3-1: MSW AND OTHER WASTES COLLECTED, PROCESSED
, AND/OR DISPOSED OF IN PALM BEACH IN FY92

WASTE TYPE PERCENT TONS

MSW

GARBAGE/TRASH
City Collected 26.7 294,381
Contrator Collected 47.7 525,080
Self HaL_xIed : 4.0 44,501
Subtotal Garbage/Trash 78.4 863,962

RECYCLABLES _
City Collected - 1.1 . 12,300
Contrator Collected ‘ 4.3 47,844
SWA Collected 0.4 4,760
Self Hauled/Drop Off/Imported 0.3 3,162
Subtotal Recyclables 6.2 68,066
HOUSEHOLD HAZARDOUS WASTE 0.0 192

OTHER WASTES
Sludge 5.5 60,465
Asbestos 0.7 1,092
C&D Debris 6.9 75,519
Fill 0.7 7,549
Land Clearing Debris 0.9 10,423
Tires 0.4 4,288
Miscellaneous 0.9 10,140
Subtotal Other Wastes 15.4 169,476

TOTALS 100 1,101,696

SOURCE: SWA, "Customer Tonnage Reports for 10/01/92 through 09/30/92", Office of Recycling, Public Affairs, and

Contract Management.




3. MSW AND Other Waste Collected, Processed, and/or
Disposed of in Palm Beach County

A total of approximately 1.10 million tons of waste material was processed or disposed of by the
Authority in FY 1992.> Of this amount about 79 percent was garbage/trash* and 6 percent was
recyclables. The remaining 15 percent included sewage sludge, asbestos, C&D debris, fill
material, land clearing debris, tires, and miscellaneous wastes, collectively referred to as "Other
Waste." Table 3-1 summarizes the tonnage collected, processed, and disposed of throughout the
County in FY 1992. A waste flow and resource recovery diagram of the waste stream processed
through the Authority’s IMSWM System is depicted in F igure 3-1.

In Sections 3.1 through 3.6, the types and quantities of waste collected, processed, and\or disposed
of in Palm Beach County during FY 1992 are presented in more detail. A portion of this waste
stream, for which some of the detailed cost analyses was performed, is defined in Section 4.

3.1 Collection and Transfer of MSW

MSW is collected by municipalities, private collection companies, and the Authority. Based on
the Customer Tonnage Reports prepared by the Authority, a total of 17 municipal customers
delivered garbage/trash and 8 delivered recyclables to Authority facilities in FY 1992, as shown
in Table 3-2. A total of nine private firms delivered MSW to Authority facilities. The balance
of the waste stream was collected by either the Authority or small haulers/businesses that were
not specifically identified in the Customer Tonnage Reports (i.e., "self-hauled" waste). Of the
approximately 880,000 tons of MSW collected by either municipalities or private firms,
approximately 35 percent was collected by municipalities.

Approximately, 717,000 tons, or 77 percent, of the MSW (i.e., garbage/trash and recyclables)
collected in the County were delivered to one of the four transfer stations operated by the
Authority. Table 3-3 shows that about 93 percent of the tonnage transferred through these
facilities was garbage/trash and about 7 percent was recyclables. Except for a small amount of
recyclables and HHW that were delivered to drop-off sites throughout the County, the balance of
the MSW was hauled directly to the North County Complex, where it was delivered to the MRF,
RRF, landfill, or HHW facility.

Both the West and South County transfer stations have HHW drop-off areas located at the transfer
station sites. The HHW activities are operated independently of the transfer operation. The
transfer station tonnage data provided in this section is exclusive of any HHW collected at these
facilities.

? The SWA 'published a number of reports that provide the tons of waste processed through
its ISWM System and within each System component. Some of these reports are inconsistent
with each other. The sources selected for use in this study were selected for completeness and
consistency.

* Garbage/trash includes yard waste and bulky wastes.
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TABLE 3-3: TONNAGE TRANSFERED THROUGH

TRANSFER STATION GARBAGE/

RECYCLABLES TOTAL
TRASH

North County (Juniper) 114,232 7,646 121,878
West County (Belle Glade) ’ 42,098 0 42,098
South County (Delray) 239,008 24,796 263,804
Central County (Lantana) 272.320 16.557 288.877
Total Tonnage 667,658 48,999 716,657
Percent 93.2 6.8 100.0

SOURCE: SWA, "Transfer Station Monthly Statistics Reports," October 1991 through September 1992.
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3.2 North County Regional Resource Recovery Facility

The RRF received 724,923 tons of garbage in FY 1992. About 80 percent was delivered from
the transfer stations; 0.5 percent was delivered from the MRF; and the remainder was delivered
directly to the RRF. Of this amount, 24,073 tons were deemed unprocessible and diverted to the
Class I Landfill. The remaining 700,870 tons were processed to produce refuse-derived fuel
(RDF) and to recover metals. A total of 134,003 tons of residue, composed primarily of glass,
grit, stones, and grass clippings, was generated from the processing operation at the RRF. The
residue was disposed of in the Class I Landfill.?

A reported 30,084 tons of ferrouslmetals and 1,154 tons of aluminum were recovered at the RRF.
However, the poor quality of the recovered ferrous metals made the sale of this material difficult.
Including both pre- and post-combustion recovered ferrous metal, only 18,726 tons were sold in
FY 1992.°

Partially in response to the need to improve the quality of the ferrous metals recovered from the
RRF, the Authority contracted with the David J. Joseph Company to design and construct the
ferrous processing facility. This facility did not become fully operational until the last month of
FY 1992. In the future, this ferrous benefication facility should result in more of the ferrous
metals recovered from the RRF being sold. Even if the facility does not perform up to
expectations, the Joseph Company has guaranteed the Authority a market for the ferrous product.

In addition to the RDF produced at the RRF, approximately 18,800 tons of shredded waste from
the landfill was diverted to the RRF as a recovered fuel.” This material was delivered directly
to the RDF storage facility, and thus is referred to by the Authority as "back door" waste.

Ash generated at the RRF amounted to 127,312 tons. Approximately 89 tons of ferrous metals
were extracted from the ash. The remaining 127,223 tons of ash were disposed of across the
street at the Authority’s Class I Landfill.

3.3 Materials Recovery Facility

The Authority reports that 68,066 tons of source-separated recyclables were accepted at the MRF
in FY 1992. Of this amount, 65,065 tons were collected by municipalities, private firms, or the
Authority from sources within the County; 1,325 tons were imported from neighboring Martin and
Broward counties; and 1,164 tons were collected from drop-off sites and by other miscellaneous

5 SWA, "Draft NCRRRF Monthly Report," September 1992, page 5.
§ SWA, "Shipments of Recycled Material," Part III, Detailed Fe+Scrap Shipments, undated.

7 The exact tonnage is unknown because the SWA did not weigh this material when it was

~ delivered to the RRF. This estimate was obtained from Pellowitz, Dan, "The Estimated Cost of

the Components of the Authority’s Integrated Solid Waste Management System," March 1993,
page 3.
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means.*® A total of 64,454 tons of these recyclable materials were recovered and sold.'® The
balance of 3,612 tons, consisting primarily of combustible residue, was delivered to the RRF.

A breakdown of the recovered recyclable commodities processed at the MRF and sold is provided
in Table 3-4. As shown in Figure 3-2, about three-quarters, by weight, of the materials sold was
paper products, primarily newspaper. Paper products, however, only generate about 37 percent
of the revenues received from the materials recovered from the MRF (see Figure 3-2). Although
the aluminum represents less than two percent, by weight, of the material recovered at the MRF,
it generated about 48 percent of the revenues.!

About 97 percent of the materials sold, revenues received, and residue disposed of is attributable
to MSW generated in Palm Beach County. The other 3 percent is attributable to the recyclable
materials that were imported from other counties.

3.4 Sludge Composting Facility

The Authority’s composting facility has been operational since September 1991. In FY 1992 the
composting facility processed 4,606 tons of sludge. An additional 6,890 tons of mulch were used
in the process as a bulking agent. The mulch was produced at the Authority’s Class III Landfill
from yard waste. A total of 7,084 tons of marketable compost material was produced by the
composting facility.'?

Based on the success of this operation, the Authority has recently entered into a contract with
International Process Systems, Incorporated (IPS), a Wheelabrator Technologies subsidiary, to
expand the composting facility to a design capacity of 120,000 TPY (about 53 percent sludge, at
12- to 15-percent solids, and 47 percent vegetation, by weight). The full-scale facility is expected
to produce about 70,000 tons of compost per year.

8 SWA, "Recycling, Contract Management, and Public Affairs Statistics Report," September
1992, page 10.

? Pellowitz, Dan, "The Estimated Costs of the Components of the Authority’s Integrated Solid
Waste Management System,” March 1993, page 9.

10 SWA, "Shipments of Recycled Materials," Part I, Total Revenue and Tonnage, November
4, 1992, :

' As indicated in Section 3.6.2, aluminum (and other non-ferrous metals) is also recovered
at the RRF. The operator of the RRF is responsible for marketing this material and keeps all of
the revenues derived therefrom.

2 SWA, facsimile transmitted from P. Dyer, Division of Engineering, March 2, 1993.
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TABLE 3-4: MATERIALS RECOVERED AND SOLD FROM
THE MRF AND SOLD OR USED - - FY 92

TYPE OF MATERIAL TONS PERCENT
Paper 47,607 73.9
Corrugated/Kraft 1,689 2.6
Glass 11,766 18.3
Plastic 2,278 3.5
Aluminum 1,114 1.7
Ferrous/Scrap 0 0.0
Total 64,454 100.0

SOURCE: SWA, "Shipments of Recycled Materials", Nov. 4, 1992,
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3.5 Household Hazardous Waste

About 192 tons of HHW were collected by the Authority in FY 1992." About 30 percent of
this material was sent to an outside processor. The remaining tonnage was recovered for
reprocessing by the Authority." About 51 percent, or 98 tons, of the HHW was recycled.

3.6 North County Complex Landfills

The Authority operates and maintains two landfills at its North County Complex, the Class I and
Class III Landfills. The Class I Landfill accepts garbage; rejects, residue, and ash from the RRF;
and residue from the MRF. The ClassIIT Landfill accepts mostly trash, bulky materials, and other
wastes. Sludge accepted by the Authority in FY 1992 was either processed at the sludge
composting facility or land-applied at the closed Dyer landfill.

About 536,960 tons of waste were delivered to both Landfills in FY 1992. Of this amount, about
480,000 tons (753,000 cubic yards) were disposed of in the Landfills. Table 3-5 provides the
composition of the materials disposed of in the Landfills on both weight and volumetric bases.
The conversion to cubic yards is based on aerial photographic data and reflects the actual
consumption of landfill space, for each ton of material so disposed. (These densities are provided
in Table 3-6 along with estimates of the densities of various wastes as transported in various
vehicles.)

The balance of waste delivered to the Landfills, or 56,955 tons, was recovered as usable materials
and diverted from the Landfills. The types of materials recovered are mulch, metals, tires, road
material, fill material, and RRF fuel. The quantities of materials recovered are provided in Table
3-7. Also included in this table are the quantities of materials recovered from the MRF and RRF,
to provide a complete categorization of the materials recovered from the waste stream and
processed through the County’s IMSWM System.

3.7 Recovered Méterials Markets

About 64,454 tons of materials recovered from the MRF were sold to various outlets.'>'¢ A
telephone survey has been conducted to track the materials from the MRF to their remanufacturing
points, when applicable. About 94 percent of the materials recovered from the MRF was
accounted for through this survey. (Only about 71 percent of the recovered glass was sold to the
markets contacted in this survey. The balance of this glass [mixed] appears to have been used
by the Authority for applications within the IMSWM System.) Markets were contacted

13 See Pellowitz, Dan, "The Estimated Costs of the Components of the Authority’s Integrated
Solid Waste Management System," March 1993, page 35.

14 SWA, correspondence and supplemental material provided by D. Gregory, Division of
Hazardous Waste Services, March 2, 1993.

15 SWA, "Material Report," February 15, 1993.
16 SWA, "Company Report," February 15, 1993.
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TABLE 3-5:

TONNAGE AND VOLUME DISPOSED OF

AT NC LANDFILLS (FY92)

WASTE TYPE TONNAGE PERCENT VOLUME PERCENT
Garbage 35,355 7.4 45,787 6.1
Trash 72,391 15.1 170,335 22.6
MRF Residue 0 0.0 0 0.0
RRF Unprocessible 24,073 5.0 31,176 4.1
RRF Residue 134,003 27.9 173,544 23.1
RRF Ash 127,223 26.5 127,223 16.9
Other Wastes 86,962 18.1 204,620 .27.2
Total Tonnage 480,006 100.0 752,686 100.0

SOURCES:

1. SWA: "North County Landfill Disposal Cost Summary for Year Ended September 30, 1992."

2. Pellowitz, Dan, "The Estimated Costs of the Components of the Authority's Integrated Solid Waste Management System™

SWA, March 1993.
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to determine: the end use of the material; the distance traveled from the MRF to the processing
or remanufacturing destination; the mode of transport; and the consistency of the quality of the
recovered recyclables. Table 3-8'7 provides the findings of the survey, by material. A summary
of these findings follows.

Recovered aluminum was marketed to three firms: ALCOA, American National Can, and
Reynolds Recycling. The aluminum was transported via tractor-trailer trucks, with an average
load of 20 to 23 tons, to one of three mills located in Greensboro, Georgia (5443 miles from Palm
Beach County); Alcoa, Tennessee (760 miles); and Sheffield, Alabama (796 miles). The
recovered aluminum was used in the manufacture of can sheet.

Recovered glass was predominantly marketed to two firms: F&A Trucking and Florida Glass

Reclaiming. F&A Trucking purchased mixed glass only, and Florida Glass Reclaiming purchased -
several glass materials: mixed, amber, flint, and green. Florida Glass Reclaiming transported the

recovered materials via tractor-trailer trucks to one of its two jar and bottle manufacturing

facilities located in Manatee County, Florida (200 miles from Palm Beach County) and Duval

County, Florida (200 miles).

The number of outlets for recovered paper varied with the grade of the recovered material.
- Corrugated paper was purchased by Harmon Associates for use at Riverwood International, located
in Macon, Georgia (506 miles from Palm Beach County). The corrugated paper was transported
via transfer-trailer trucks to this liner board manufacturing facility. Mixed paper was also
brokered to Harmon Associates, which shipped the material to Fort Howard Paper, of Savannah,
Georgia (413 miles), where it was used in the manufacture of tissue products such as towels,
tissues, and napkins.

Newspaper was marketed to several firms. Most of the recovered newspaper was exported
through the Port of Miami (60 miles from Palm Beach County) to points in the Far East and
Europe. Harmon Associates also directed newspaper to the Fort Howard Paper tissue
manufacturing facility in Savannah, Georgia.

Recovered phone books were purchased by US Gypsum Corp., of Jacksonville, Florida, for the
manufacture of construction products.

Recovered plastics found numerous outlets Both HDPE and PET plastics were marketed to
Wellman, of Johnsonville, South Carolina (900 miles), where they were used in the manufacturing
of polyester fiber utilized in carpeting and pillow stuffing. Mixed HDPE pellets were used by
both Wellman and Quantum, of Heath, Ohio, as resin for containers and plastic overwrap.

Prior to the start-up of the ferrous processing facility, a portion of the ferrous metals recovered
at the RRF was shipped to Miami River Recycling in Miami, Florida. The balance was landfilled.
Subsequently, the ferrous was shipped about 250 miles by rail to Florida Steel in Tampa.

'7 The quantities of recovered materials reported in Table 3-8 are slightly different from those
reported in Table 3-4. These differences may reflect year-end reconsolidations, variations in the
accuracy of scales, and/or moisture gain/loss.

3-14



wioL

LLE'09
992°C |e301qng
19 s$eUISNpU] YN uesin/|ad
1eqoio
62¢ UM Jeejd/i3d
74 L-€/13d
98 18qo|9 13d
oLe - ’ 3dQH eimeN
HO ‘ylesH "‘wmuenp wnjuenp
auoN 08 ‘8|jlAuoSUYOf UBWI[aM UETTIETYS
L96 dnoip N sonse|d IdAH Pexin
8UON cLS 3S ‘sliiauosuyor ‘vewjiam uBwW(|aM 13d/3daH
SISV,
965'8Y |el01qng
Lze wnsdAg sn sjoog suoyd
8uoN V9 ‘Yeuueaes ‘1aded premoH 104 $61B[205SY UCWIBH
T4 1wel jo uog $8]81005SY UouLeH
Alidoy Aned
BujoAosy sadey
Jaded a1sem JweI
UPNWSG uossayjer
£49'vY T4 ‘tweyy Jo uog UBWPOOYD ‘WM 8# SMaN
auoN (N7} V9 ‘yeuuenes ‘taded piemo} 1104 $9)BI00SSY UOWIBH poxiN
124 WInug-uosiagjor sBeq 31y
auopN ¥85°L VO UOJB ‘|,1U]. POOMIBAIY $8)B]005SY Uounel pajeBniio)
g3dvd
£8€'8 lel01qnsg
09lL’L §s8|9 epliold PaxiN
L6 ssejo) epuo|4 uesI9
LS’ sse|9 BpHO|4 4
BUON (k44 74 ‘Aluno) jeang s$B|0) epluojq laquy
8uUoN sLL'Y 14 ‘Aluno) eajeuepy §58|5) epuold4 ejeBosBby
: " VD
LLL'L jeroigng
8uoN A IETTEN wnuwnjy spjouAsy
N1 ‘.eodly,
auopN Ll VO ‘010qsuasin ue) peN uesuIwy
WNNTANTY
a3103r3y
SNOL 3DVYNNOL ALNIOV4 HOGN3IA HOAON3A STVIHILVIN @343A003Y

¢6Ad NI d70S STVIHILVIN QIYIA0IIY AILIOT T3S HO4 S1INHVIN :8-€ I18VL

3-15




aviol
leloiqng
samsnpu] v usa19/iid
1eqo|o
UM 18913/ 13d
£-€/13d
1eqoIo 13d
B - Id0H |emeN
{deamianQ) witd anselg *sojiog :uissy | (sq) 00O'OY) Joiely. Jajsues) wmuenp
SJ3UIBluU0Y) 104 si8|jad (s91 000°€€) J9iie1), J3)suer) | 006 uew(ispy
dnosg W sanseld AdQH PaxiN
Buyymg ‘Bumadie) :1equy seisedlog | (sq) 00O’EE) JelieiL Jojsues) 006 uswijiomy 13d/3daH
. SOIISVTd
leloigng
wnsdAg gn s)oog suoyd
supjdeN ‘sjpmo |, ‘anssi) lsjiesy Jojsues (32 $8181005SY UounBH
J9)|B4], JBjsSuBL| 09 $9)8100SSYy UowieH
! sfidoy Asad
BuyjoAosy sadey
Joded e1sem lwely
nUNMUG uos1vyjer
adoun3 ‘1se3 Jed 0} sajeq ut paddiyg wdsmeN Jo|iel], J9jsues) 09 UBWPOOD) "WAp 8# SMeN
supjdepn ‘sjpmoy ‘anssiy (suol zz) sellesy sejsuesy | Lt $9]B{00SSY UoWIBH paxiy
nws-uosiayer sBeq 1yesy
pJeog Jaun (suo) zz) s9liea) Jojsuesy | 9og £0)8/00SSY UOWIBH pajeBnuon
§3dvd
|elogng
sse(o epuoldy paxiy
$S8|9) epPLO}Y 11315
! SSe|H eplojy w4
00z SSB[H epuoly Jequiy
sler/sepog 18jles) Jajsuesy 002 §S8J0) eplol4 8)jeBaBBy
S5VTY)
[ej01qng
1994g ue) (suoy £2-02) seljes), 49ysuesy | 962 wnujwnjy spjouiay
09z
183Yg uen (suoy £Z-02) 1o1e4y soysuesy | eg ue) JIeN ueduBWY
WNNTANTVY
{sajiw)
ISN3Y HOON3A
SINIWWOD FUNLVINNYINTY 1HOJSNVHU.L 40 IGO0 0.1 3ONVLSIO HOAN3A TVIHILYIN GIHIN0DIH

C6Ad NI 10S STVIHILYIN IYIA0IIY HOA SLINYVIN :('1u0D) g-€ I1gVL

3-16

|
i
!



4. Cost of MSW Management in Palm Beach County

4.1 Summary of Results” T “
Of the approximately 1.10 million tons of waste that were delivered to the IMSWM System
facilities, the cost of collecting approximately 700,000 tons of MSW (Analyzed MSW) were

estimated. The costs of managing the remaining tonnages were reported selectively.

4.1.1 Overall Program Costs

The total FY 1992 gross cost of managing the approximately 700,000 tons of Analyzed MSW was
about $109 million, or approximately $156 per ton. The cost net of revenues received from
recovered energy and recyclables was about $101 million, or approximately $144 per ton. These
costs break down to, in rounded numbers: ’

CATEGORY TONNAGE COST COST PER TON
(tons) ($ millions)

Gross | Net Grossl Net
T ciag |

$ 89 $82 $145

Garbage/Trash 614,000 $134
Recyclables 85,800 $ 21 $19 $240 | - $218
TOTAL/AVERAGE 700,000 $109 $101 $156 | $144

Figure 4-1 depicts the components of the $110 million gross cost of managing Analyzed MSW.
The two most significant contributors to gross cost are collection (54 percent), and the Resource
Recovery Facility (23 percent). .

Figure 4-2 shows the allocation of costs to each of the key function areas (i.e., collection, transfer,
processing, landfilling, G&A, etc.) for managing garbage/trash and recyclables. Note that
collection costs exceed 50 percent of total cost for both waste streams and, in the case of
recyclables, they exceed 60 percent of the total cost to manage that component. With transfer and
haul costs included, gross collection costs amount to almost 60 percent of the outlays for
managing the Analyzed MSW.

The cost of managing 192 tons of HHW processed in FY 1992 was about $725,000 (excluding
collection), or approximately $3,800 per ton.

For the three facility components of the Palm Beach IMSWM System (i.., the Resource Recovery
Facility, the MRF, and the North County Landfills), the net costs to process and/or dispose of the
waste received were, in rounded numbers:




FIGURE 4-1 ALLOCATION OF TOTAL COSTS FOR IMSWM SYSTEM IN FY92

Allocation by Functional Area
(Cost to Manage 700,000 tons of Analyzed MSW)

GROSS COST: $109,470,000

Collection 54%

&A 8%

Other 4%

RF 2%

Landfil 4%

vt e%e e
......
.......

Transfer & Haul 5% RRF 23%
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FACILITY T?NNAGE NET COST NET COST/TON
(tons) ($ millions)

RRF 744,000 $29.3 $39

MRF 68,000 $0.9 $14

Landfills 537,000 - - $75 $14

4.1.2 Program Incremental Costs

The Palm Beach IMSWM System includes two facilities that were intended to divert MSW from
landfills -- the Resource Recovery Facility and the curbside collection/MRF program. The
incremental cost for each of these components, i.e., the cost (or savings) associated with adding
the component to the IMSWM System, is the difference between the cost of managing all of the
Analyzed MSW with and without the inclusion of that component. The Program Incremental
Cost (or Savings) is, therefore, the most appropriate measure of the impact of any particular
program on the cost of managing MSW. The FY 1992 Program Incremental Cost (Savings) for
each of the added system components was, in rounded numbers:

COMPONENT ANALYZED MSW INCREMENTAL COST
TONNAGE
PROCESSED
. Total Per Ton
e | < | = reion |
RRF 438,000 . $ 1.5 million ) $35
I MRF/Curbside Collection 61,500 $10 million $164

In addition to the incremental cost that can be attributed to each of these system components, they
contribute energy and/or materials to the economy and reduce the utilization of landfill space.
The attributes are summarized in Table 4-1.

The sections that follow, and their supporting Appendices, provide the detail behind these overall
results. Section 4.2 defines that portion of the waste stream for which collection costs are
known, i.e., "Analyzed MSW." Section 4.3 presents the total cost incurred for the IMSWM
System in FY 1992. Both the total costs of managing the approximately 700,000 tons of
Analyzed MSW and the costs incurred by the Authority to process, market, and/or dispose of the
approximately 1.10 million tons of waste that were delivered to the IMSWM System are
presented. In Sections 4.4 and 4.5, these costs are allocated by function area and type of MSW.
Program incremental costs are provided in Section 4.6.

4.2 Appointment of Waste Stream

Only a portion of the waste is included in some of the economic analyses presented in this
section. The reasons for limiting the tonnage in the analyses are: (1) to limit the study to the
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management of MSW, and (2) to include only that portion of the MSW stream for which the total
cost of collecting, transferring, hauling, processing, marketing, and disposing is known. A
detailed discussion of the methodology used to determine costs and the data used to conduct the
associated economic analyses are presented in Appendix C.

The definition of MSW used in this report excludes such wastes as sludge, C&D, tires, and other
types of wastes that are disposed of at the Authority facilities. Both the costs and quantity
(approximately 169,500 tons) associated with these other wastes are excluded from the analysis:

Because the transferring, hauling, processing, and disposing of the garbage/trash is exclusively
performed or administered by the Authority, a complete accounting of the costs of these activities
is possible. However, collection services are also provided by municipalities and private firms.
Of particular concern is the collection of commercial MSW and residential MSW from some
multi-family dwellings, which is performed by private firms pursuant to commercial rather than
municipal accounts. Because the number of customers served is large, the types of services
provided are numerous, the charges for these services are highly variable, and the business
arrangements between the customer and the sanitation companies are often confidential, an
estimate of the collection cost for that portion of the MSW stream was not included as part of this
study.

For the above-stated reasons, only 341,000 of the 525,100 tons of contractor-collected
garbage/trash is included in some cost analyses. This tonnage represents the tons of garbage/trash
that are: (1) generated by residential and commercial establishments; (2) collected by private
firms; and (3) paid for through contracts with municipalities and a private collection company.
(Please refer to Appendix D for details on how this tonnage figure was estimated).

Similarly, because the collection costs of all self-hauled and imported wastes are unknown, these
wastes are excluded from some of the cost analyses.

Household hazardous waste is also self-hauled (to the HHW drop-off facilities) and as such is also
excluded from some of the cost analyses. However, the costs of running the HHW program and
facilities are provided as a separate analysis.

Recyclable materials that are collected by private firms from commercial establishments are
typically not brought to the Authority’s IMSWM System for processing and marketing. Rather,
such materials are usually collected and marketed as a purely private endeavor. Although some
commercial recyclables were brought to the Authority’s facilities, this analysis assumes that all
of the material brought to the MRF were collected as part of the residential curbside/container
program and the commercial recycling programs sponsored by the Authority in Boynton Beach
and Lake Worth, or were collected at drop-off sites. Therefore, all of the contractor-collected
recyclables are included in the analysis.

Notwithstanding the need to limit some of the economic analyses to a portion of the MSW stream,
any cost analyses that do not include a collection component, such as the determination of the
costs of operating and maintaining various facilities within the IMSWM System, include all of the
MSW processed in or disposed of at the facility being analyzed.

The cost analyses from which a portion of the waste stream is excluded are those that include
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collection costs. Consequently, a valid comparison of costs can be made. Failure to exclude a
portion of the waste stream and any associated costs attributed to that portion of the waste stream
would bias the results and could lead to misleading conclusions.

Table 4-2 shows the portion, of the waste stream for which collection costs are estimated and as
such are included in the cost analyses that include collection costs. This portion of the waste
stream, referred to in the table as "Analyzed MSW," represents about 64 percent of the total waste
stream and 75 percent of the MSW stream processed or disposed of through the Authority’s
IMSWM System.

Whenever a portion of the MSW stream is excluded from an analysis performed in this Section
4.2 because the collection costs are unknown, the associated transfer, haul, processing, marketing
and/or disposal costs are also excluded from the analysis. Consequently, the cost comparisons are
valid and include all the costs required to manage the MSW stream from the time it is picked up
at the curb until it is sold, used, or disposed of in the landfills.

4.3 Total Costs of MSW Management

The total net cost of collecting, processing, combusting, marketing recovered materials, and
disposing of the approximately 700,000 tons of Analyzed MSW, in FY 1992 was approximately
$101 million. This represents an average cost of $144 per ton. Gross costs amounted to $109
million. These expenses were offset by revenues earned from the sale of electricity and recovered
materials, which amounted to about $8.3 million.

As shown in Figure 4-3, about $74.1 million, or 68 percent, of the gross cost was incurred by the
Authority, while the balance was incurred directly by taxpayers, residences and businesses for the
collection of MSW, including the costs incurred to purchase or lease bags and containers.
Furthermore, of the gross costs, $85.9 million (about 78 percent) was for operating and
maintenance (O&M) costs, and $23.6 million (about 22 percent) was for capital costs.

The costs presented above are those incurred for the portion of the waste stream constituting
MSW and for which collection costs could be reasonably estimated. The Authority incurred a
total cost of $89.3 million in FY 1992 and processed, marketed, or disposed of approximately 1.10
million tons of waste. About $65.8 million of this cost, or 74 percent, is attributed to the
management of the 700,000 tons of Analyzed MSW discussed above.

The balance of $23.5 million (i.e., $89.3 million minus $65.8 million) includes the costs incurred
to: (1) manage the 169,000 tons of Other Wastes (e.g., sewage sludge, C&D debris, and tires);
(2) manage the approximately 232,000 tons of self-hauled, imported, and other MSW for which
collection costs are not known; (3) manage the 192 tons of HHW; and (4) develop the new West
Central Transfer Station, close the Dyer and Lantana landfills, and purchase, maintain, and
develop the South County site. These latter expenses are appropriately allocated to the cost of
managing waste generated prior to or after FY 1992,

The following subsections summarize the derivation of the total costs presented in this Section.




TABLE 4-2: PORTION OF WASTE STREAM FOR WHICH COLLECTION
COSTS ARE ESTIMATED

WASTE TYPE ] TOTAL WASTE ANALYZED MISW
STREAM
(tons) (tons)
GARBAGE/TRASH
City Collected 294,381 294,381
Contrator Collected 525,080 341,000
Self Hauled 44,501 0
Subtotal Garbage/Trash 863,962 635,381
RECYCLABLES
City Collected 12,300 12,300
Contrator Collected ‘ 47,844 47,844
SWA Collected - 4,760 4,760
Self Hauled/Drop Off/Imported ' 3,162 0
Subtotal Recyclables 68,066 64,904
HOUSEHOLD HAZARDOUS WASTE 192 0

OTHER WASTES

Sludge » 60,465 0
Asbestos 1,092 0
C&D Debris , 75,519 0
Fill : | 7,549 0
Land Clearing ~ 10,423 0
Tires : ' 4,288 0
Miscellaneous 10,140 0
Subtotal Other Wastes 169,476 0
TOTALS 1,101,696 700,285

SOURCE: SWA, "Customner Tonnage Reports for 10/01/92 through 09/30/92," Office of Recycling, Public Affairs, and

Contract Management.
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4.3.1 Authority-Reported Costs

The Authority’s revenues and expenses for FY 1992 are provided in Table 4-3. In FY 1992 the
Authority had Operating Revenues of just over $113 million, Operating Expenses of just over $77
million, and Other Non-Operating Expenses of just under $31 million, resulting in a Net Income
of about $5 million.

By far the largest source of Operating Revenues (i.e., 76.6 percent) is the non-ad valorem
assessmentscharged directly to the owners of residential and commercial property. The residential
assessment is charged in lieu of the payment of tip fees for residential tonnage delivered to the
Authority’s IMSWM System. Commercial establishments are assessed a base facility charge that
is included in their property tax bills. In addition, commercial customers pay a usage charge, or
tip fee, for each ton of waste delivered to the IMSWM System. The tip fees charged for
commercial tonnage represent 12.8 percent of the Operating Revenues received in FY 1992. The
revenues received from the municipal recycling program (i.e., fees charged pursuant to interlocal
agreements executed between the Authority and the municipalities of West Palm Beach, Lake
Worth, Belle Glade, Pahokee, and South Bay, respectively, for the collection of recyclables) and
the franchise fees paid by haulers to the Authority for the right to collect MSW in unincorporated
areas account for an additional 1.2 percent of the Operating Revenues. In total, the residential
assessments, commercial tip fees, municipal recycling program fees, franchise fees, and other
miscellaneous revenues account for 90.6 percent of the FY 1992 Operating Revenues. The
balance of the Operating Revenues was obtained from the sale of recovered materials and
electricity.

A distinction is made in this analysis between the revenues derived from the assessments and fees
(i.e., prices charged for services) and those derived from the sale of materials and electricity.
Because the purpose of this analysis is to determine the costs of the IMSWM System and not the
prices or fees charge by the Authority, assessments and fees are excluded from the analysis.
Materials and electricity sales revenues are obtained as a result of the resource recovery activities
.performed by the Authority (i.e., recycling and waste-to-energy). When determining the costs of
resource recovery activities, it is customary to use net costs; that is, the electricity and material
sales revenues are treated as offsets to the costs of resource recovery activities. This is the
procedure used in this analysis.

Non-Operating Revenues consist of interest income, grants, insurance proceeds, and miscellaneous
income. Except for interest income, these revenues are treated similarly to assessments and fees.
That is, they affect the prices charged by the Authority, and not costs.

Interest income is derived from a number of invested funds. The largest portion is interest earned
on invested revenues from the pre-payment of assessments and fees, and arbitrage interest earned
on invested bond proceeds. In this analysis, the interest earned on pre-payments of assessments
and fees and other miscellaneous interest earnings are treated in the same way as assessments and
fees, whereas interest on the bond proceeds are used to offset the interest payments made on these
bonds. The interest earned on bond proceeds is assumed to be the $3.1 million of interest
received from the Construction and Debt Service Funds established pursuant to the Indenture of
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Trust for the issuance of bonds to finance various capital expenditures of the Authority. '3

The Landsite expenses shown in Table 4-3 "include the cost to design and construct landfill
‘cells’ on property permitted and approved as a landfill site. The design and construction costs
for each cell are charged to expenses as incurred because historically the landfill cells have a
useful life of less than one year. Landsite expenses also include accruals for landfill closure costs,
based on total landfill closure costs estimated by the Authority’s independent engineers, amortized
over the remaining useful life of the landfill site,"?

Based on the treatment of revenues and expenses in this analysis, the reported total cost to the
Authority for the management of MSW in FY 1992 was about $103 miilion, as shown in Table
4-3. -

4.3.2 Adjustments to the Authority’s Reported Costs

The costs as reported by the Authority follow accounting principles and do not necessarily reflect
economic costs as defined in this analysis. The adjustments made to these reported costs are
discussed in this section.

For the purposes of this analysis, two adjustments were made to the reported costs. In addition,
the reported depreciation and amortization cost and the net interest cost have been replaced by an
annualized capital cost based on the purchase price, expected useful life of the Authority’s capital
assets, and the cost of capital.*!

The electricity generated at the RRF is used for in-plant needs (approximately 61,200 MWh) and
for Authority electricity needs (exclusive of the RRF) at the North County Complex
(approximately 3,600 MWh). The excess electricity is sold to Florida Power & Light (FP&L).
The Authority pays the operator an amount equal to the share of electrical revenues it would have
received had all of the net electricity (i.e., gross electricity generation less in-plant usage) been

'8 SWA, "Combining Schedule of Revenue and Expenses by Fund — September 30, 1992
(Final)."

¥ From 1978 through September 30, 1992, the SWA issued five series of revenue bonds to
finance the acquisition and construction of its IMSWM System. These bond issues require the
SWA to establish a "Construction Fund, a Debt Service Reserve Account within the Debt Service
Fund, an Operating Revenue Fund, a Renewal and Replacement Fund, a Capital Improvement
Fund and a General Reserve Fund, all of which Funds and Accounts must be applied to the
payment of Bonds or any parity indebtedness of the Authority under certain conditions as set forth
in the Indenture.” ("Solid Waste Authority of Palm Beach County Refunding and Improvement
Revenue Bonds, Series 1992", November 1, 1992, page vi.)

® SWA, "Comprehensive Annual Financial Report," Fiscal Year Ending September 30, 1992,
page 22. :

2 See Appendix D for a detailed discussion of the approach used in this analysis to calculate
capital costs.
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sold to FP&L. Thus, the operator is indifferent as to whether electricity is sold to FP&L or to
the Authority. Through this arrangement the Authority "purchases" electricity at the rate FP&L
pays for electricity generated by the RRF rather than at the higher commercial rate it would have
paid had it purchased all its electricity from FP&L.

The reported $8.65 million Electricity Generating Revenues are only those received from FP&L.
Moreover, the reported Other Expenses for the Authority do not account for the value of the
electricity generated at the RRF and used by the Authority. The adjustments made to account for
this arrangement are: (1) increasing the electricity revenues, assuming all of the electricity net
of in-plant usage was purchased by FP&L; and (2) increasing Other Expenses by this same
amount to account for the Authority’s use of RRF-generated electricity. The net result of these
adjustments is that the total cost remains unchanged, but the allocation of costs becomes different.
Specifically, an estimated $116,712 is added to the Electricity Generating Revenues, and the same
amount is added to Other Expenses.

Of far more consequence is the treatment of capital expenses. A capital expense is the purchase
of an asset or service with a useful life of greater than one year. Capital expenses are often
reported as capital outlays, i.e., the actual payment made during the year, or are
depreciated/amortized; for example, the capital outlay is divided by the useful life of the asset.?

Capital assets may be purchased with cash, financed, or both combined. If financed, interest
payments on borrowed funds are reported as interest expenses. Although either approach is
appropriate for generating the financial statements of non-profit organizations, neither is
appropriate for estimating economic costs. The reporting of capital outlays does not recognize
that the capital asset will be used over several years; therefore, its costs should be spread over
several years. The depreciation and amortization plus interest approach does not adequately
account for assets purchased with cash, i.e., it does not account for the time value of money. On
the other hand, if a capital asset is financed, the interest payment in any year is highly dependent
on the age of the debt and the repayment schedule, i.e., interest payments may vary significantly
over the life of an asset.

The approach used in this analysis is to "annualize" capital expenses over the useful life of the
assets assuming a 7-percent cost of capital. The cost of capital reflects the value of invested funds
to the Authority. If the Authority pays cash for an asset, this approach assumes an additional
imputed annual cost of 7 percent (i.e., the cost of capital) for the investment in the asset. If the
asset is financed with borrowed funds, the analysis substitutes an imputed cost of 7 percent for
the actual interest expenses. Using this approach, the capital cost is the same regardless of the
sources of funds used to purchase the asset, the repayment schedule of borrowed funds, or the age
of the asset during its useful life. This approach is similar to methods used by private firms when
making investment and borrowing decisions.?

An exception to the use of this methodology is the method used to calculate the capital cost of
the North County landfills. To calculate the capital cost of the landfills, the cost of acquiring and

2 The Authority uses the latter approach of reporting.
B Refer to Appendix D for a detailed discussion for determining capital costs.
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developing them is divided by their volumetric capacity to obtain a cost per cubic yard of
capacity. This value is then increased by 7 percent per year (i.e., the cost of capital) to account
for the investment made in the landfill over time. Finally, the cost per cubic yard is multiplied
by the actual volume of landfill space consumed in FY 1992 to obtain the annual capital cost of
the landfills.

This procedure is used because the capital cost of a landfill in any year is correlated to the level
of consumption of the landfill capacity rather than the age of the landfill. The consumption
approach specifically takes into account the various consumption rates of garbage/trash, ash, etc.

As Table 4-3 shows, the Authority reported a total Depreciation and Amortization expense of
$15.3 million and a net interest expense of borrowed funds of $31.0 million (i.e., $34.1 million
minus $3.1 million). This is a combined cost of $46.3 million. Anualizing the Authority’s capital
expenses, exclusive of the North County landfills, using a cost of capital of 7 percent, and adding
this to the value of the landfill space actually consumed, results in a FY 1992 capital cost of $32.6
million.

The total adjusted cost to the Authority in FY 1992 is $89.3 millioh, as shown in Table 4-3. The
interest expense reported by the Authority includes a $34,100 lease expense, which is treated as
an operating expense in this analysis.

As discussed earlier, about $65.8 million of this amount is attributed to the management of
approximately 700,000 tons of Analyzed MSW. Generally, the following procedure was used to
derive this cost: If possible, specific expenses were classified as being "applicable” or "not
applicable" to this 700,000 tons. For example, costs associated with the development of the new
West Central transfer station or South County site were classified as being "not applicable." For
activities such as the RRF and MRF, costs associated with self-hauled, imported, or other MSW
not included in the 700,000 tons for which collection costs ¢ould be estimated, were estimated by
multiplying the total costs by the percentage of tons excluded from the analysis. Similarly, except
for landfill costs, the cost associated with Other Wastes were allocated based on tonnage. Landfill
costs were allocated based upon the volume consumed by each type of waste disposed of in the
landfills.*

4.3.3 Estimating Municipal Collection Costs

The costs of collection for the 37 municipalities that collect their own garbage/trash and/or
recyclables or contract with private haulers to collect garbage/trash and/or recyclables are not
included in the Authority’s costs. In order to determine the total cost of managing MSW in the
County, it is necessary to estimate the cost of collection for these 37 municipalities.

4.3.3.1 Municipalities That‘ Collect Their Own MSW

Six of the 13 municipalities that collect their own garbage/trash and/or recyclables were contacted
to obtain detailed financial and collection activity information. Five of the six municipalities

* For a more detailed account of the allocation methodology, refer to footnotes on the tables
provided in Appendix B.
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contacted responded to this request. They are Boca Raton, Boynton Beach, Lake Park, Lake
Worth, and North Palm Beach. Lake Worth only collects garbage/trash (the Authority collects
recyclables in Lake Worth), while the others collect both garbage/trash and recyclables within
their respective jurisdictions. :

The five municipalities in the sample that collect their own garbage/trash represent, together, 53
percent of the 1992 County population and 46 percent of the garbage/trash collected in the 13
municipalities that collect their own garbage/trash. Similarly, the four municipalities in the sample
that collect their own recyclables represent, together, 70 percent of the 1992 County population
and 78 percent of the recyclables collected in the nine municipalities that collect their own
recyclables.

To estimate the total cost of collection for these municipalities, the following activities were
performed: (1) collection costs were calculated from the financial data provided by these five
municipalities; (2) a regression analysis was performed to estimate the relationship between
tonnage collected and costs; and (3) the total cost for all 13 municipalities was estimated using
the regression equations.?

Using this methodology, the total annual cost in FY 1992 for those municipalities that collect their
own garbage/trash is estimated to be about $22.6 million. The average cost per ton for collecting
garbage/trash is estimated to be about $77. Similarly, the estimated total annual cost in FY 1992
incurred by those municipalities that collect their own recyclables is about $2.16 million, or about
$176 per ton.

4.3.3.2 Municipalities That Contract for the Collection of MSW

There are 23 municipalities within Palm Beach County that contracted with private firms for the
collection of garbage/trash and recyclables within their jurisdictions during FY 1992. Another
municipality, South Bay, contracted with a private firm for the collection of garbage/trash.*

Palm Beach County municipalities that contract for private collection typically give the hauler an
exclusive franchise to collect garbage/trash and recyclables from residences and businesses located
within their jurisdictions. Residential customers are defined differently from one municipality to
another. Larger apartment buildings and condominiums (e.g., those with five or more units) are
often treated the same as commercial establishments contractually. The type of collection service,
e.g., backyard collection versus curbside/alley collection, and/or the frequency of collection, also
varies among municipalities.

Other than price, the principal contractual difference that distinguishes residential from commercial
customers is the method by which each is billed. Municipalities are typically billed for residential
customers, while individual bills are sent to each commercial customer, including the larger

% See Appendix C for more details on the procedures and data used to estimate municipal
collection costs.

% The SWA collects recyclables in South Bay.
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residential building owners.”” Because of the inherent limitations to obtaining the costs incurred
by the numerous commercial customers, only the costs incurred by municipalities for residential
collection are estimated in this study.?

For residential customers, the contractor usually charges a collection fee for each occupied
dwelling unit, expressed as dollars per occupied unit per month ($/unit/mo). This fee is multiplied
by the number of occupied units served in each month, to obtain the total monthly collection cost
to be billed to the municipality. For long-term contracts (e.g., five years) this fee is usually
escalated based on the annual rate of change in the consumer price index. Some.municipalities
are charged different rates for single- and multi-family residences. Finally, some municipalities
pay the contractor a minimum fixed amount each month and a per-unit fee.?

The methodology for estimating the total collection costs for the 24 municipalities that contract
for collection services consists of five steps, as follows: (1) for a sample of eight of these
municipalities, total costs are determined along with the number of occupied units served; (2) the
average cost per occupied unit is calculated for the eight municipalities in the sample; (3) the
percentage of occupied units served is estimated for the municipalities in the sample; (4) the total
number of occupied units serviced in the 24 municipalities is estimated by multiplying the
percentage of occupied units served in the sample municipalities, as determined in step 3 above,
by the total number of occupied units in the 24 municipalities; and (5) the total number of
occupied units served, as determine in step 4 above, is multiplied by the average cost per occupied
unit, as calculated in step 2 above, to obtain the total collection cost estimate. Occupied units

~ include those that are occupied by full-time residence as well as those that are seasonally

occupied.*

The annual cost in FY 1992 to the 24 municipalities that contract for the collection of
garbage/trash is estimated to be $4.31 million, or about $6.10 per occupied unit per month. The
annual cost in FY 1992 to the 23 municipalities that contract for the collection of recyclables is
estimated to be $1.37 million, or about $1.96 per occupied unit per month.

71 Prices for variously sized containers are often set within the contractors’ franchise
agreements for some multi-family residences and commercial establishments. In other agreements
the contractor may negotiate collection rates with commercial establishments, subject to dispute
resolutions procedures established by the municipality.

2 See Appendix E for a detailed discussion of the methodology used to estimate the tons of
residential MSW collected by private firms pursuant to municipal contracts.

» This information was obtained by reviewing the collection service contracts and franchise
agreements of various County municipalities. Please refer to the references at the end of this
report for specific citations.

% See Appendix C for a more detailed discussion of the methodology and data used to
estimate the cost of collection to municipalities that contract with private haulers for MSW
collection service.
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4.3.3.3 Total Estimated Municipal Collection Costs

Combining the results for collection of garbage/trash and recyclables for municipalities that collect
their own MSW and those that contract for collection services results in a total collection cost
estimate of $30.4 million, i.e., $22.6 million plus $4.31 million for garbage/trash and $2.16
million plus $1.37 million for recyclables.

4.3.4 Bags, Cans, and Containers

Because the bins used for collecting recyclables are included in the Authority and municipal
collection costs, the cost incurred by homeowners to purchase bags, cans, and containers must also
be included in the analysis. The annual cost of using bags, cans, and containers is estimated by
multiplying the tons of garbage collected by the cost per ton of using bags, cans, and containers.
Only garbage is considered, because trash is usually too bulky for bags, cans, or containers.
Dwellings with four or fewer units and mobile homes are assumed to use bags and/or cans,
whereas multi-family apartments and condominiums are assumed to use containers, with some
individuals using plastic bags prior to depositing them in those containers.

For this analysis, it is assumed that 70 percent of residents who live in dwellings with four or
fewer units, including mobile homes, use trash cans; that residents of multi-family homes use
containers; and that about 65 percent of all residents use plastics bags.>* The other assumptions
used to estimate the costs of using bags, cans, and containers are:

. the average bulk density of garbage in a 30-gallon (i.e., 0.149 cubic yard) plz.istic
bag or can is 150 pounds per cubic yard;

. the average cost of a 30-gallon plastic bag is about $0.13;

. a 30-gallon trash can costs about $20, has a 10-year useful life, and is used twice
a week; and

. the cost of capital is 7 percent.

Using these assumptions, the costs of using plastic bags, cans, and containers are about $11.70,
$2.50, and $1.10 per ton of garbage collected, respectively. Taking into consideration the mix
of housing units in the County and the above assumptions, the average cost of bags, cans, and
containers is about $9.30 per ton of garbage collected.

The resulting total cost of bags, cans, and containers is estimated to be $4.8 million: $1.9 million
in municipalities that collect their own garbage; $0.80 million in municipalities that contract for
collection; and $2.1 million in the unincorporated areas of the County.

31 Some people use both plastic bags and either trash cans or containers. The percentages
used here are approximations based on conversations with staff members of the Authority and
private haulers.
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4.3.5 Combined Authority, Municipal Collection, and Container Costs

When added together, the $65.8 million collection cost incurred by the Authority, the $30.4
million cost incurred by municipalities that collect, or contract for collection of, MSW, and the
$4.8 million for the purchase and/or lease of bags, cans, and containers result in the $101 million
total net cost to manage the 700,000 tons of Analyzed MSW in Palm Beach County in FY 1992,

4.4 Allocation of Costs by Functional Area

Within this section the $109 million gross cost ($101 million net cost) of managing 700,000 tons
of Analyzed MSW in FY 1992 is allocated among the functional areas of G&A, collection,
transfer and haul, resource recovery, material recovery, landfill, and other.’? Also presented are
the costs incurred for the RRF, MRF, and landfills for all the waste processed or disposed of in
each facility.

The results of the functional allocation are presented in Figures 4-4 and 4-5. Approximately
32 percent of the gross cost is attributed to municipal collection, including the public’s cost of
purchasing or leasing of bags, cans, or containers. The remaining 68 percent is incurred by the
Authority and passed on to its customers.’* Figure 4-4 shows the allocation by function of the
costs borne by the Authority.

One of the reasons for limiting the analysis to only the 700,000 tons of Analyzed MSW (for
which collection costs were estimated) is to determine the relative importance of the costs of
collection to the overall economics of MSW management. About 54 percent of the cost of
managing the 700,000 tons of Analyzed MSW is attributed to collection. Fifty-nine (59) percent
of the total cost is attributed to collecting, transferring, and hauling MSW.

Of the $58.8 million spent on collection, about $53.5 million (or about 91 percent) comprised
O&M expenses and $5.3 million comprised capital costs.** This clearly illustrates the labor-
intensive nature of collection. Approximately, $30.4 million (or about 52 percent) was borne
directly by municipalities; $4.8 million was borne by households to purchase or lease bags, cans,
and containers; and the balance was borne by the Authority. Capital costs consist primarily of
the cost of collection vehicles.

%2 For more details on the allocation procedure used, refer to Appendix B.

% Functional allocations are based on gross costs. The allocations are the same for net costs
if it is assumed that revenues are allocated proportionally across all functions.

% The costs presented do not include any excess revenues that the Authority may have
realized, i.e., revenues that exceed expenses. These are treated in this analysis as transfer
payments and not costs.

% The capital cost incurred by private firms that collect MSW in the County is unknown.
The nine percent capital cost figure is based on the capital cost portion of the collection cost of
municipalities that collect their own MSW.
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The transfer and haul operations cost about $5.4 million. About 53 percent of this cost comprised
O&M expenses, and 47 percent comprised capital costs. The capital costs included the cost of
the transfer stations, tractors, and trailers.

In total, the collection, transfer, and haul cost was about $64.2 million: 88 percent O&M costs,
and 12 percent capital costs. The gross cost of the RRF represents 23 percent of the total cost
of the County’s IMSWM System. Because most of the metals processed at the ferrous metal
processing facility came from the RRF, the cost of that facility is included in the cost of the RRF.
This cost, however, reflects about one month of full-scale operations in FY 1992.

Of the $25.7-million gross cost of the RRF, about 48 percent was O&M costs, and 52 percent was
capital costs.” These costs were offset by revenues of approximately $6.7 million, yielding a net
cost of $19.0 million.

General and Administrative (G&A) costs represent about 8 percent of the total gross cost. These
costs include costs of the Executive Director’s-office, financial services such as accounting and
billing, contract services, engineering services, purchasing, and personnel. About 86 percent of
the $9.2 million G&A cost was for O&M expenses, and 14 percent was for capital costs. The
capital costs include the costs associated with the administration building, land, billing software,
equipment, and furnishings.

The landfill cost is only 4 percent of the gross cost of managing the 700,000 tons of Analyzed
MSW. This cost includes 87 percent of the cost of the dredging operations. This is the
percentage of dredge material recovered in FY 1992 that was used in the North County Complex
landfills. The total landfill cost was $3.9 million, about 65 percent O&M costs and 45 percent
capital costs. The capital costs associated with the landfill include land, development, and
equipment costs, including the cost of equipment used to recover material, e.g., tub grinder, tire
cutters, and magnet. In addition, the cost allocated to the landfill includes the costs of disposing
of the residue and ash from the RRF and MRF. Later in this section a portion of these landfill
costs will be allocated to the RRF and MRF in order to calculate the total costs of processing
MSW in both facilities.

The cost of the MRF represents only about 2 percent of the gross cost of the IMSWM System.
About 54 percent of the gross cost of the MRF comprised O&M costs, and 46 percent comprised
capital costs. These costs were offset by the revenues received from the sale of the recovered
materials, yielding a net cost of about $725,000. The capital costs include the cost of land, the
facility, and equipment.

Other costs, representing 4 percent of the total, include facility, grounds, vehicle, and utility
maintenance; and promotion, education, and public relations expenses.

The results presented above are summarized in Figure 4-5. The costs allocated to each facility,
i.e., transfer stations, RRF, MRF, and landfills, represent the costs attributed to the 700,000 tons
of Analyzed MSW. Moreover, the cost of disposing of the residue and ash are allocated to the
cost of the landfill and not the RRF or MRF. In the following subsections, the total costs for all
the waste processed at the RRF and MRF and waste disposed of at the North County landfills are
presented.
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4.4.1 Cost of the Resource Recovery Facility

The FY 1992 gross cost of processing at the RRF all of the 724,923 tons of MSW and 18,829
tons of "back door" RRF fuel generated at the landfills was approximately $38.4 million. This
cost was offset by revenues of almost $9.0 million, resulting in a net cost of about $29.4 million.
Included in these costs is the cost of producing the back door RRF fuel at the landfill, processing
ferrous metals at the ferrous metal processing facility, and disposing of the 24,073, 134,003, and
127,223 tons of unprocessible waste, residue, and ash, respectively, at the landfill.

Although the RRF, including the associated ferrous processing and landfill operations, accounts
for about 35 percent of costs incurred by the Authority®®, the 744,000 tons of waste processed
at the RRF represent about 68 percent of the waste (80 percent of the MSW) treated by the
Authority.

The makeup of these costs is provided in Table 4-4. Of the $38.4 million gross cost, about 44
percent is non-landfill O&M costs, 48 percent non-landfill capital costs, and 9 percent landfill
costs. (This is indicative of the capital-intensive nature of the RRF.) About 6 percent of the
landfill cost is attributed to the production of RRF fuel, i.e., back door waste.

Revenues of almost $9.0 million were derived from the sale of electricity and ferrous metals.
Electricity sales to FP&L plus the imputed value of electricity used by the Authority at the North
County Complex (exclusive of the RRF) amounted to almost $8.8 million, while ferrous metal
sales amounted to about $.2 million.

The average gross cost of processing the approximately 744,000 tons of MSW and back door RRF
fuel processed at the RRF was about $52 per ton. The average revenue generated per ton
processed was about $13. The average net cost per ton was about $39.

4.4.2 Cost at the Materials Recovery Fagility

The gross cost of processing all of the 68,066 tons of recyclables at the MRF in FY 1992 was
approximately $2.69 million. Included in this analysis is the cost of processing the 3,612 tons of
residue generated at the MRF at the RRF, and the disposal of the ash associated with this tonnage.
This cost was offset by revenues of about $1.77 million, resulting in a net cost of about $925,000.

Although the MRF, including the associated RRF and landfill costs, accounts for about 2 percent
of the total costs incurred by the Authority in FY 1992 to treat waste, the 68,066 tons of
recyclables represent about 6 percent of the waste (7 percent of the MSW) treated by the
Authority.

The makeup of these costs is also provided in Table 4-4. Of the $2.69-million gross cost, about
54 percent is non-landfill O&M costs, 46 percent non-landfill capital costs, and 0.2 percent landfill
costs. About 94 percent of the non-landfill O&M cost (i.e., $1.36 million) is attributed to the
MREF; the balance is attributed to the processing of the MRF residue at the RRF.

3% The costs are exclusive of the cost incurred to close the Dyer and Lantana landfills, the
development of the W. Central transfer station, and the development of the S. County site.
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Similarly, about 93 percent of the non-landfill capital cost (i.e., $1.15 million) is attributed to the
MRF. Although the absolute value of the capital cost of the MRF is significantly less than that
of the RRF, on a relative basis the MRF is capital intensive.

The average gross cost of processing the approximately 68,000 tons of recyclables at the MRF
was about $40 per ton. The average revenue generated was about $26 per ton, resulting in a net

average cost of about $14 per ton.

These results indicate that the net cost of constructing, operating, and maintaining the County
MREF is only a small fraction of the cost of the curbside Yecycling program.

4.4.3 Cost at the North County Landfills

The total cost of disposing of the 480,000 tons (or 753,000 cubic yards) of waste in the North
County landfills was about $7.10 million, resulting in an average cost of $14.80 per ton (or $9.40
per cubic yard). Of this cost, about 65 percent was for O&M expenses, and 35 percent was
capital costs.

In addition to disposal activities at the landfills, about 57,000 tons of material were processed and
diverted from the landfills. The average net cost of processing the 57,000 tons of material diverted
from the landfills is about $420,000, or $7.40 per ton. About 77 percent of the gross cost of
processing and diverting this material is attributed to O&M costs, and 23 percent to capital costs.
This cost is partially offset by the $11,325 received from the sale of metals, primarily recovered
from white goods. Most other materials, e.g., mulch, fill, and RRF fuel, are diverted without any
revenues being generated. Some of these materials are used as cover on the landfills and as
feedstock to the sludge composting facility.

The total cost of processing, diverting, and/or disposing of waste at the landfills was about $7.54
million. About 66 percent of this cost comprised O&M costs, and 34 percent comprised capital
costs. The average net cost of the landfill operations was $14.00 per ton (or $8.40 per cubic
yard). The makeup of this cost was also provided in Table 4-4.

4.5 Allocation of Costs by Type of Waste

In this subsection, the $101-million net cost of managing the 700,285 tons of Analyzed MSW is
allocated to the cost of managing either the 614,269 tons of garbage/trash or the 86,016 tons of
recovered materials. The materials recovered consist of the 61,612 tons recovered at the MREF,
14,622 tons of metals recovered at the RRF, and 9,782 tons recovered at the landfills. (See Table
3-7 in Section 3 for a list of the recovered materials included in the 700,285 tons of Analyzed
MSW.) '

The results presented are total allocated costs, i.e., G&A, facility, ground, utility, and vehicle
maintenance cost are included in the allocation.” In general, the allocation process followed the
following steps: (1) the portion of each expenditure that is applicable to the management of the
approximately 700,000 tons of Analyzed MSW was determined, as discussed previously; (Z)

%" The allocation procedures are provided in the tables presented in Appendix B.
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expenses that were dedicated to garbage/trash or recyclables were identified, such as the MRF
expenses being allocated to recyclables; (3) other expenses were apportioned based a number of
factors such as tonnage, volume, and land area. General and Administrative costs that were not
specifically assigned to a type of waste in step 2 were allocated to garbage/trash or recyclables
in proportion to the dollar value allocated to each type of waste for all other costs. Consequently,
the absolute value of the costs attributed to the management of garbage/trash or recyclable reflects
all costs, including G&A costs, and the relative value of these costs is unaffected by the allocation
of these G&A costs.

4.5.1 Cost of Managing Garbage/Trash

The FY 1992 gross cost of managing approximately 614,000 tons of garbage/trash collected,
transferred, processed, combusted, and/or disposed of in the County IMSWM System was
approximately $88.9 miilion. Seventy-five (75) percent of the gross cost comprised O&M costs,
and 25 percent comprised capital costs. These costs were offset by revenues of about 6.4 million,
resulting in a net cost of $82.4 million. The average cost of managing these 614,000 tons of
garbage/trash was $134 per ton.

Of the gross cost of $88.9 million, approximately $58.5 (71 percent) was incurred by the
Authority, and the balance of $30.3 million (29 percent) was borne by taxpayers, residents, and
businesses for the collection of garbage/trash, including the cost of purchasing or leasing garbage
bags, cans, and containers.  The allocation of the $88.8 million cost by functional area is
presented in Figure 4-6. The allocation by functional area of the $58.5 million cost borne by the
Authority is shown in Figure 4-7.

Collection costs alone account for about 51 percent of the total cost of managing garbage/trash,
while collection, transfer, and hauling account for almost 56 percent of this cost. The RRF
accounts for about 28 percent of total cost, while the landfills account for less than 5 percent of
this cost. The smaller contribution of the landfill cost is partially due to the significant volume
reduction resulting from the combustion of MSW at the RRF.

4.5.2 Cost of Managing Recyclables

Recyclable materials are recovered from the RRF, MRF, and landfills. Materials recovered at the
MRF are associated with the curbside collection program, while materials recovered at the RRF
and landfills are from mixed MSW. A portion of the cost of collecting, transferring, and
processing MSW to recover materials at the RRF and landfills have been apportioned to the
management of recyclables and are included in this analysis.

The FY 1992 gross cost of managing approximately 85,800 tons of recyclables collected,
transferred, processed, combusted, and/or disposed of in the IMSWM System was approximately
$20.6 million. Eighty-Six (86) percent of the gross cost comprised O&M costs, and 14 percent
comprised capital costs. These costs were offset by revenues of about 1.8 million, resulting in
a net cost of $18.8 million. The average cost of managing these 85,800 tons of recyclables was
$218 per ton.

Of the gross cost of $20.6 million, approximately $15.7 million (76 percent) was incurred by the
Authority, and the balance of $4.9 million (24 percent) was borne by taxpayers, residents, and
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businesses for the collection of recyclables, including the materials recovered from garbage/trash.
The allocation of the $20.6 million cost by functional area is presented in Figure 4-8. The
allocation by functional area of the $15.7 million borne by the Authority is shown in Figure 4-9.

Collection costs alone account for about 65 percent of the gross cost of managing recyclables,
while collection, transfer, and hauling account for almost 68 percent of this cost. The RRF
accounts for about 3 percent, the MRF 12 percent, and the landfills about 1 percent of this cost.
The promotional, educational, and public relations expenses are about 3 percent.

These results show that collection, transfer, and haul of recyclables, and activities to promote

recycling and ensure proper sorting of wastes, account for almost 70 percent of the gross cost of
managing recyclables in Palm Beach County.

4.5.3 Cost of Managing HHW

The cost of managing the 192 tons of HHW processed in FY 1992 was about $725,000. This cost
does not include the cost of collection, because most HHW is delivered to drop-off sites by
residents and businesses. Of this cost, about 80 percent comprised O&M costs and 20 percent
comprised capital costs. About 35 percent of the cost was attributable to G&A costs. The G&A
costs include all G&A costs directly attributed to the HHW program plus a proportional share
(based on costs) of other G&A not directly attributed to other programs.

4.6 Program Incremental Costs -

Program Increment Costs (or Savings) are defined as "the difference between the cost of managing
MSW with and without the inclusion of a particular program." In this subsection the estimated
Program Incremental Costs of the North County RRF and the curbside recycling program,
including the MRF, are presented, respectively.

The Program Incremental Costs presented below reflect FY 1992 price levels and contractual
relationships. These estimates should not be interpreted as the costs or savings of eliminating the
current programs. Because of existing contractual commitments and sunk capital expenditures,
the costs of eliminating existing programs would be substantially different from the costs
presented here. Rather, the Program Increment Costs presented here should be interpreted as the
costs or savings or these programs in FY 1992.

To calculate Program Incremental Costs, it is necessary to estimate the expenditures that would
have occurred to manage a given quantity of MSW (i.e., the same quantity that was managed in
FY 1992) assuming that a program (i.e., the RRF or the curbside recycling program) was never
implemented. These cost estimates require various assumptions which are more fully explained
in Appendix C. The resulting Program Incremental Costs are presented in Table 4-5.

In FY 1992, the Program Incremental Cost of the RRF, including the Ferrous Processing Facility,
was about $15 million. This represents a $35 per ton cost for the approximately 438,000 tons of
Analyzed MSW that was either combusted or recovered as ferrous metals at the
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FIGURE 4-8: ALLOCATION OF COSTS TO MANAGE RECYCLABLES
“Allocation by Functional Area
(Cost to Manage 85,800 tons of Recyclables)

GROSS COST IS $20,610,000

Transfer & Hauil ~3%

RRF 3%
Landfill 1%

MRF 12%

Promotion/Education 3%
Other 3% G&A 10%
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TABLE 4-5: PROGRAM INCREMENTAL COSTS IN FY92

CATEGORY RESOURCE RECOVERY CURBSIDE COLLECTION

' FACILITY PROGRAM & MRF PROGRAM
($ millions) ($ millions)

General & Administrative $1.28 $0.349

Collection 0.00 9.260

Transfer & Haul 0.00 0.000

RRF 18.10 0.000

MRF 0.00 0.531

Promotion & Education 0.00 0.551

Misc. Recycling 0.00 0.000

Landfill (4.05) (0.637)

Total $15.3 $10.1

Average Cost ($/ton) 35

164
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RRF.*

This cost is principally made up of the $18.1 million net operating, maintenance, and capital costs
of the RRF. To a lesser extent there is an estimated $1.28 million increase in G&A cost related
to contract management, environmental programs, engineering services, and insurance. For this
analysis it was assumed that half of the cost incurred in FY 1992 for these activities was attributed
to the RRF.

These incremental costs were partially offset by an estimated $4.04 million savings at the landfill.
These savings reflect reduced labor and equipment used at the Class I landfill. In addition, since
the ash from the RRF was used as cover material, the RRF eliminated the need to buy cover
material. Finally, the RRF reduced the volume of the Class I landfill capacity consumed in FY
1992 by an estimated 705,000 cubic feet. Since, in this analysis, the capital cost of the landfill
is based on the consumption of capacity, the landfill savings reflect the preservation of this
capacity.

It is important to note that the Program Incremental Cost of the RRF does not include any
incremental cost associated with collection, transfer, and haul. Since the RRF is located across
the street from the Class I landfill and there would have been no change in collection and transfer
station activities, the absence of the RRF would not have affected collection activities, transfer
station options, or haul distances. Dumping MSW on the paved tipping tioor at the RRF rather
than dumping at the landfill, however, could have increased truck tire lives and reduced vehicle
maintenance costs. Such potential savings were not included in this analysis.

Since the value of the energy generated by the RRF and used by the Authority at the North
County Complex was already valued and added to other operating expenses, no further adjustment
was made.*

The Program Incremental Cost of the curbside recycling program, including the MRF, was about
$10 million in FY 1992. This represents about a $164 per ton cost for the approximately 61,500
tons of Analyzed MSW that were collected, processed at the MRF, and sold or beneficially used
in FY 1992.

This cost is principally made up of the $9.2 million incremental cost of collection. Of particular
interest is that for the Authority, which contracts for collection services in the unincorporated
areas of the County, "there was no cost reduction in the MSW rates coinciding with recycling."*
A review of the municipal collection contract amendments to add curbside recycling also indicates
that there was no savings in garbage/trash collection costs when the curbside recycling programs
were implemented in the various communities throughout the County. Furthermore, although the

3 This tonnage does not include the unknown quantity of aluminum recovered at the RRF.
Therefore, the average program incremental cost is slightly smaller than that reported here.

% Because the value of this electricity is slightly less than the cost the Authority would have
paid to FP&L, the incremental cost of the RRF is slightly overstated.

“ SWA, Memo from Dan Pellowitz, SWA, to Alan Cohen, CSI, March 15, 1994.
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recent rebidding of collection services in the unincorporated areas of the County resulted in
reductions of both the collection rates for garbage/trash and recyclables, the relative cost of the
curbside collection program increased.

The other incremental costs include about $366,000 for administering the recycling program,
$578,000 for public education, and a $566,000 net incremental cost of the MRF. For this analysis
it was assumed that 75 percent of the public education costs were attributed to the curbside
recycling program.

These incremental costs were partially offset by an estimated $637,000 savings at the landfill.
These savings reflect reduced labor and equipment used at the Class I landfill. The curbside
recycling program reduced the volume of the Class I landfill capacity used in FY 1992 by an
estimated 79,300 cubic feet. Since, in this analysis, the capital cost of the landfill is based on the
consumption of capacity, the landfill savings reflects the preservation of this capacity.
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5. Energy Usage Analysis

5.1 Summary of Results

Energy is consumed in the County to collect and transport waste; operate equipment in the RRF,
ferrous processing facility, and MRF; operate rolling stock used in the RRF, MRF, and Landfills;
and operate and maintain ancillary facilities such as the maintenance and administration building.

Energy usage data was collected from the SWA and from municipalities. Engineering estimates
were made to supplement the data received. First, the total quantity of energy consumed (e.g.,
MWh, gallons of diesel fuel, Btus of natural gas) was determined for each activity or facility. The
data on energy consumed to collect, haul, and process garbage/trash were combined with
information on the energy consumption of rolling stock at the transfer stations, RRF, MRF, and
Landfills to obtain an estimate of the energy consumed per ton of garbage/trash and recyclables
managed by the Palm Beach County IMSWM System.

In FY 1992, the Palm Beach County IMSWM System configuration resulted in the consumption
of the equivalent of over 4 million gallons of diesel fuel, exclusive of the energy consumed to
haul recycles to their markets and of the energy produced from the Resource Recovery Facility.
Table 5-1 converts the energy usage to equivalent gallons of diesel fuel to manage each ton of
garbage/trash and recyclables.

The average amount of energy consumed per ton to manage the 863,962 tons of garbage/trash was
about 4.8 equivalent gallons of diesel fuel (0.68 million Btus). For each ton of garbage/trash
collected, about 11 equivalent gallons of diesel fuel (1.55 million Btus) were generated, resulting
in a net generation of about 6.2 equivalent gallons per ton (0.87 million Btus).

The average energy consumed per ton to collect and process curbside-collected recyclables was
about 3.9 equivalent gallons of diesel fuel. The energy consumed to haul the recovered materials
to market ranged from 1.3 to 19.0 equivalent gallons per ton, depending on the distance traveled.
From the data in Table 10, it can be seen that hauling recycled materials long distances can
significantly increase the energy consumed to manage recyclables.

The difference in the transfer vehicle energy consumption between garbage/trash and recyclables
reflects the difference in their bulk densities. On average, each load of garbage/trash weighed
about 19.8 tons, whereas each load of recyclables weighed 17.4 tons.

5.2 Collection Vehicles

Fleet data that included the number and types of vehicles, vehicle age, miles travelled, hours
operated, and fuel consumed were sought from six of the 13 municipalities that collect their own
garbage/trash or recyclables and from a number of private firms that collect MSW in the County.
Data was made available by only two municipalities, Boca Raton and Lake Worth, and two
private sanitation companies, Waste Management of Palm Beach and D&V Carting. The diesel
fuel consumed by collecting garbage, trash, and recyclables is presented in Table 5-2.

The collection of garbage and trash consumed 1.7 gallons per ton collected (i.e., 327,045 divided
by 190,561). On the other hand, the collection of recyclables consumed about 2.9 gallons per ton
collected, or more than one and two-thirds the fuel consumed per ton to collect garbage/trash.
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5.3 Transfer Vehicles

Based on information provided by the SWA,* the amount of fuel consumed to transfer and haul
waste from the Belle Glade, Delray Beach, Lantana, and North County transfer stations was
calculated. The results of this analysis are presented in Table 5-3.

The weighted average of the "miles per gallon" for all four transfer stations is about 4.6. The
gallons consumed per ton-mile hauled (one-way distance) is 0.022.

5.4 Energy Consumption at Transfer Stations and Facilities
The energy consumed at the transfer stations and facilities is provided in Table 5-4. The RRF

in-plant usage of 61,200 MWh is based on data obtained from the acceptance test results of the
RRF. All other data was supplied by the SWA.44

“ Pellowitz, Dan, "The Estimated Costs of the Components of the Authority’s Integrated
Solid Waste Management System,” March 1993, page 12, and Worobel, B. "Energy
Consumption FY91/92," data given CSI, February 1993.

** Worobel, B., "Energy Consumption FY 1991/1992," SWA, Data given to CSI, February
1993.

“ Booth, John D., letter to Alan S. Cohen, November 22, 1993.
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6. Environmental and Safety Regulations and Permitting
Requirements

The costs of compliance with the environmental regulations and permit requirements discussed
in this section are reflected in the costs and energy consumption levels reported in this Case
Study.

6.1 Overview of Federal Environmental Legislation and Regulations

The potential environmental impacts of solid waste management facilities have led to the
development of an extensive network of federal and state regulations. Embodied in many federal
environmental laws is an implicit federal-state partnership whereby the federal government sets
the agenda and standards for pollution abatement while the states carry out the day-to-day
activities of implementation and enforcement.

The Clean Air Act, most recently amended in 1990, established programs for protecting public
health and the environment from exposure to toxic air pollutants.* The Clean Water Act, most
recently amended in 1987, is the principal federal law protecting the nation’s waterways from
pollution.* The Safe Drinking Water Act, most recently amended in 1988, established programs
for protecting public drinking water systems from harmful contaminants.®* The Solid Waste
Disposal Act and Resource Conservation and Recovery Act (RCRA) of 1976, most recently
amended in 1992 and currently undergoing Congressional review for reauthorization, is the main
piece of federal legislation addressing with landfill disposal regulation.”’” A brief summary of
these four federal Acts as they apply to solid waste management facilities is given below.

In February 1991, the U.S. Environmental Protection Agency (EPA) issued final rules for
municipal waste combustors in response to the Clean Air Act. These rules, commonly referred
to as the New Source Performance Standards (NSPS), apply to municipal waste combustors with
capacities of 250 tons per day or greater, and whose construction, reconstruction, or modification
commenced after December 20, 1989.® The NSPS establish maximum emission levels for new
or extensively modified major stationary sources. These emission levels were determined by "best
adequately demonstrated" continuous control technology analysis and are presented in Table 6-

* The Clean Air Act and Major Amendments are codified as 42 U.S.C. 7401-7671, 1990.
“The Clean Water Act and Major Amendments are codified as 33 U.S.C. 1251-1387, 1987.

%The Safe Drinking Water Act and Amendments are codified as 42 U.S.C. 300£-300j-11,
1988.

47 The Solid Waste Disposal/Resource Conservation and Recovery Act and Major
Amendments are codified as 42 U.S.C. 6901-6991k, 1992.

48 Federal Register, "Standards of Performance for New Stationary Sources: Municipal Waste
Combustors," Vol. 56, No. 28, pages 5488-5527, 1991.




1.* In addition to the NSPS, the EPA also proposed emissions limitations for existing (i.e.,
constructed, reconstructed, or modified prior to December 20, 1989) municipal waste combustors.

The owner/operator of a proposed municipal waste combustor must apply for a Prevention of
Significant Deterioration (PSD) permit and conduct a Best Available Control Technology (BACT)
analysis to determine the applicable level of emissions control. BACT analysis evaluates the
energy, environmental, and economic impacts of various alternative control technologies. The
PSD permit requirements reflect the principle which holds that areas where the air quality is better
than required by the national ambient air quality standards NAAQS) established for six criteria
pollutants (ozone, sulfur, dioxide, NO,, carbon monoxide, lead, and particulates) should be
protected from significant new air pollution, even if the NAAQS would not be violated by a
proposed new source. Areas not meeting NAAQS are called nonattainment areas and are subject
to more stringent control requirements determined by "reasonable available control technology"

(RACT).

Emissions from municipal waste combustors, in addition to meeting allowable limits, must also
be monitored by the facility owner/operator. Monitoring requirements for existing facilities
include continuous emissions monitoring for carbon monoxide and sulfur dioxide. Annual stack
testing must be conducted for particulate matter, dioxin/furans, hydrogen chloride, and opacity.

The 1991 EPA regulations also required that chief facility operators and shift supervisors be
certified in accordance with operating standards established by the American Society of
Mechanical Engineers (ASME). While the states must develop certification programs with
standards meeting those of ASME, no formal training requirement is included in the regulations.

Pursuant to the Clean Water Act, a solid waste management facility cannot cause a discharge of
pollutants that is in violation of the requirements of the National Pollutant Discharge Elimination
System (NPDES) into United States waters. The states are responsible for establishing water
quality standards and are authorized to issue discharge permits. The NPDES permit requires the
source to attain technology-based effluent limits, "best practicable control technology" (BPT), and
"best available technology" (BAT). The initial BPT limitations focus on regulating discharges of
conventional pollutants such as bacteria and oxygen-consuming materials. The BAT limitations
emphasize controlling toxic pollutants such as heavy metals, pesticides, and other organic
chemicals. Table 6-2 provides a listing of the pollutants regulated under the NPDES.

A separate permit is required to dispose of dredge or fill material into the waters, including
wetlands. The U.S. Army Corps of Engineers administers this permit program. Other regulations
promulgated under the Clean Water Act include guidelines for ‘using and disposing of sewage
sludge.

Pursuant to the Safe Drinking Water Act, a facility or practice cannot contaminate an underground
drinking water source beyond the solid waste management facility boundary or beyond an
alternate boundary. Table 6-3 provides the maximum contaminant levéls as

“ Congressional Research Service, "Summary of Environmental Laws Administered by the
Environmental Protection Agency," The Library of Congress, January 1993.
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TABLE 6-2

POLLUTANTS REGULATED BY THE NPDES PERMIT PROGRAM

OXYGEN DEMAND: METALS:
Biochemical Oxygen Demand Aluminum
Chemical Oxygen Demand Cobalt
Total Oxygen Demands Iron
Total Organic Carbon Vanadium
Other
SOLIDS: METALS (ALL FORMS)
Total Suspended Solids (Residues) Other metals not specifically
Total Dissolved Solids (Residues) listed under Group 1
Other
NUTRIENTS: INORGANIC
Inorganic Phosphorus Compounds Cyanide .
Inorganic Nitrogen Compounds Total Residual Chlorine
Other
DETERGENTS AND OILS: MINERALS:
MBAS Calcium
NTA Chloride
Oil and Grease Fluoride
Other Detergents or Algicides Magnesium
Sodium
Potassium
Sulfur
Sulfate
Total Alkalinity
Total Hardness
Other Minerals
Source: 40 CFR, EPA, Part 123--"Appendix A - Criteria for Reporting in the

NPDES Programs."
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TABLE 6-3

MAXIMUM CONTAMINANT LEVELS PROMULGATED UNDER THE

SAFE DRINKING WATER ACT
CHEMICAL MCL (mg/l)
Arsenic 0.05
Barium 1.0
Benzene 0.005
Cadmium 0.01
Carbon Tetrachloride 0.005
Chromium (Hexavalent) 0.05
2,4-Dichlorophenoxy Acetic Acid 0.1
1,4-Dichlorobenzene ' . 0.075
1,2-Dichloroethabe 0.005
1,1-Cichloroethylene 0.007
Endrin 0.0002
Fluoride 4.0
Lindane 0.004
Lead 0.05
Mercury 0.002
Methoxyclor 0.1
Nitrate 10.0
Selenium 0.01
Silver 0.05
Toxaphene 0.005
1,1,1-Trichloroethane 0.2
Trichloroethylene 0.005
2,4,5-Trichlorophenoxy Acetic Acid 0.01 -
Vinyl Chloride 0.002

Source:

Disposal Facilities and Practices."
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promulgated under this Act. The primary enforcement responsibility lies with the states, provided
they adopt regulations as stringent as the federal requirements, develop adequate procedures for
enforcement, maintain records, and create plans providing emergency water supplies.

Pursuant to RCRA, criteria were established to determine which solid waste disposal facilities and
practices pose a reasonable probability of adverse effects on public health or the environment.®
The objective of these criteria is to mitigate adverse effects through the protection of floodplains,
endangered species, surface water, and groundwater. These criteria also provide guidelines for
sludge utilization and disposal under the Clean Water Act. v

Subtitle D of RCRA primarily addresses non-hazardous waste, whereas Subtitle C of RCRA
addresses hazardous waste disposal. In October 1991, the EPA promulgated revised Subtitle D
regulations applicable to municipal solid waste landfills, with an effective date of October 1993.
In general, the new regulations require liners, leachate collection, groundwater monitoring, and
corrective action at municipal landfills.’!

The management of ash from municipal waste combustors is also governed by regulations
established pursuant to RCRA. Much controversy surrounds the toxicity of incinerator ash and
whether it should be classified as a hazardous waste under Subtitle C of RCRA, as a non-
hazardous waste under Subtitle D of RCRA, or as a special waste. In 1991, the EPA began
requiring the use of the Toxic Characteristic Leaching Procedure (TCLP) to determine the toxicity
of ash. During FY 1992, municipal waste combustor ash was regulated under Subtitle D as a
"special waste" that required special handling regardless of the TCLP results concerning toxicity.
In the absence of sufficient federal guidance on municipal waste combustor ash disposal, some
states took the lead in developing requirements and rules.*?

Other federal regulatory agencies with permitting oversight of solid waste management facilities
include: the Federal Aviation Administration (FAA), which reviews processing plants that require

%0 40 CFR, EPA, Part 257--"Criteria For Classification of Solid Waste Disposal Facilities and
Practices."

5! On October 1, 1993, the Federal criteria for MSW landfills under subtitle D of RCRA were
amended to extend the date of compliance for small landfills to April 9, 1994, and by delaying
the effective date of subpart G, Financial Assurance, to April 9, 1995, for all MSW landfills. In
addition, the MSW landfill criteria were amended by removing the exemption from the
groundwater monitoring requirements and by delaying the date for compliance with all
requirements of the MSW landfill criteria for two years for owners and operators of MSW landfill
units in arid and remote areas that meet the qualifications of the small landfill exception in the
MSW landfill criteria. (Federal Register, "Solid Waste Disposal Facility Criteria; Delay of
Compliance and Effective Dates," Vol. 58, No. 189, pages 51536-51548, 1993.)

52 On May 2, 1994, the U.S. Supreme Court ruled that ash from municipal waste combustors
is not exempt from the Subtitle C requirements of RCRA as is MSW. Under RCRA, regular
testing of ash, principally for toxic metals; lead, and cadmium, will be required. Ash deemed to
be hazardous must be disposed of in licensed hazardous waste disposal facilities that protect
groundwater.

6-6



tall emission stacks, and the Federal Energy Regulatory Commission (FERC), which reviews
processing plants that generate electric power.

6.2 Overview of State and Local Environmental Regulations

At a minimum, state regulators are requifed to adopt and enforce the federal requirements, but
they may choose to impose more stringent or more extensive requirements. A brief summary of
the State of Florida’s regulations for solid waste management activities follows. Specific
environmental requirements for facilities are then discussed as they apply to the individual
components of the Palm Beach County IMSWM System.

In 1976, the State created the Florida Resource Recovery and Management Act (the Act), whose
public purpose is "to enhance the beauty and quality of our environment; conserve and recycled
our natural resources; prevent the spread the disease and the creation of nuisances; protect the
public health, safety, and welfare; and provide a coordinated statewide resource recovery and
management program."” The Florida Department of Environmental Regulations (DER) is
responsible for the execution and enforcement of the provisions of the Act as contained in Florida
Administrative Code (FAC), Title 17, Department of Environmental Regulations, Chapter 17-701-
Solid Waste Management Facilities (referred to as the General Requirements). The Act directs
the DER "to plan for and regulate the storage, collection, transportation, separation, processing,
recycling and disposal of solid waste in order to protect the public safety, health and welfare, to
enhance the environment for the people of the state, and to recover resources which have the
potential for further use, and to assure that the final irreducible residue is disposed of in a manner
which enhances the environment."** .

The Act also directs the DER to develop and implement a hazardous waste management program.
The 1983 amendments to the Act provide directions and funds for establishing a cooperative
hazardous waste management program among local, regioral, and State levels of government.

The Act also establishes goals for reducing the amount of MSW prior to its final disposal or
incineration at a solid waste disposal facility. The goals provide that the amount of solid waste
that would have been disposed of in the absence of reduction and recycling efforts undertaken
within the County and the municipalities within its boundaries be reduced by at least 30 percent
by the end of 1994. In determining whether the established reduction goals have been achieved,
no more than one-half of the goal may be met with reductions in yard trash, white goods,
construction and demolition debris, and tires.

Individual permits, usually granted by local jurisdictions and pertinent to such issues as
wastewater, surface water, and storage tanks are also required. The South Florida Water
Management District provides review for the water quality and quantity impacts arising from the
operations of solid waste management facilities. In addition, the Palm Beach County Public

3 Florida Statutes, Title 29, Chapter 403, subsequently renamed the Florida Solid and
Hazardous Waste Management Act, most recently amended 1992.

% FAC, Title 17, DER, Chapter 17-701--Solid Waste Management Facilities, 1990, amended
1992, For purposes of this Case Study, 1990 regulations are cited unless otherwise noted.
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Health Unit monitors the health impacts arising from these facilities.

6.2.1 Integrated Municipal Solid Waste Management System Facilities: Permit
Requirements Summary

This section briefly summarizes the permit requirements applicable to each of the facilities
included in the Authority’s IMSWM System: the four transfer stations; the RRF; the MRF; the
composting facility; the HHW facility; and the Class I and III Landfills. All of the IMSWM
System facilities located at the North County Complex (the RRF, the Class I and III Landfills, the
MREF, and the ferrous processing facility) except the composting facility were permitted under
either the original Power Plant Site Certification (PA 84-20) (i.e., the RRF and Landfills) or under
modifications thereto (the North County Complex facilities developed subsequent to the RRF and
Landfills) or were approved for construction by the FDER (i.e., the composting facility). Table
6-4 provides a summary of original permit approval or latest renewal dates for the IMSWM
System facilities.

6.2.1.1 Solid Waste Transfer Stations

The Authority operates the four transfer stations under general permit conditions, as specified in
the General Requirements,*® which are modeled after the federal criteria.®® These four transfer
stations are listed below along with their initial operating dates and current permit expiration
dates. Pursuant to the general permit conditions,” a permittee’s use of a general permit is

* limited to five years.

TRANSFER STATION INITIAL OPERATING PERMIT EXPIRATION
DATE DATE

North County 1991 August 1996

South County 1986 ' September 1994

Glades Regional 1981 May 1997

Central County 1988 December 1996

In accordance with the General Requirements, the transfer stations provide the operational
appurtenances necessary to maintain a clean and orderly operation. They have effective barriers
designed to prevent unauthorized entry and dumping. The stations also provide fire protection
and fire-fighting equipment to ensure the safety of employees and provisions to deal with
accidental burning of solid waste within the stations. They also have adequate communications
capabilities to summon emergency services, and they are staffed with employees trained in the

% FAC, Title 17, DER, Chapter 17-101 Solid Waste Management Facilities.

¢ 40 CFR EPA, Pat 243--"Guidelines for the Storage and Collection of Residential,
Commercial, and Institutional Solid Waste."

7 FAC, Title 17, DER, Chapter 17-4.540 General Conditions For All General Permits, 1982,
amended 1988.
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safe operation of all equipment.
6.2.1.2 North County Regional Resource Recovery Facility

Simultaneous to its initiation of the procurement process for the Resource Recovery Facility
(RRF), the Authority initiated environmental permitting activities for the North County Complex,
which at that time included the RRF and the Class I and Class III Landfills. Accordingly, the
Authority prepared the applications for applicable environmental permits and approvals and
submitted them to the responsible federal, State, and local agencies.

The Authority received Power Plant Site Certification (PA 84-20) from DER in March 1986.
The PSD permit was issued by the U.S. EPA in November 1986. These permits established the
performance criteria for the air pollution control, wastewater treatment, and other environmental
control systems applicable to the RRF and the Landfills.

Site Certification PA 84-20 was issued subject to the following conditions:

] quarterly reporting of emissions monitoring to the DER and the Palm Beach
County Public Health Unit;

o quarterly reporting of water discharges;

® quarterly reporting of groundwater monitoring;

. quarterly submission of monthly landfill reports;

o quarterly reporting of leachate monitoring;

] EP-toxicity test upon commencement of commercial operations; and operational ‘

safeguards, including:

- compliance with the federal OSHA standards during construction
and operation, and

- compliance with State standards specified under Section 440.56,
Florida Statutes, by the Industrial Safety Section of the Florida
Department of Commerce during operation.

The Authority subsequently applied for and, on January 14, 1992, received a modified Site
Certification permit. This required new stack air emissions tests within 180 days of issuance of
the modified permit. Table 6-5 summarizes the modified Site Certification emissions
requirements and the levels achieved by the RRF during testing in March and July of 1992.

6.2.1.3 Materials Recovery Facility and Ferrous Processing Facility
The MRF and the ferrous processing facility were issued permits to construct and operate, in the

form of modifications to Power Plant Site Certification PA 84-20: the permit to construct and
operate the MRF was issued in August 1990; the ferrous processing facility permit was issued
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TABLE 6-5

FACILITY EMISSIONS TEST RESULTS
NORTH COUNTY REGIONAL RESOURCE RECOVERY FACILITY

PARAMETER MODIFIED PERMIT TEST RESULTS LIMIT®
LIMIT

Particulate Matter .015 grains/dscf .0036 grains/dscf
Sulfur Dioxide 70% removal or 30 ppm | 94% removal or 6.3 ppm
Nitrogen Oxides .48 1bs/MMBtu .374 1bs/MMBtu
Carbon Monoxide 400 ppmv, 1-hr avg. 42 ppmv
Lead .0004 1bs/MMBtu .000227 Ibs/MMBtu
Mercury .00024 1bs/MMBtu .0000159 Ibs/MMBtu
Hydrogen Fluoride .0032 Ibs'MMBtu .0000689 Ibs/MMBtu
Beryllium .00000073 1bs/MMBtu .00000049 Ibs/MMBtu
Volatile Organic .016 Ibs’"MMBtu .002 Ibs/MMBtu
Acid Gases (Total) 90% Removal 98% Removal
Dioxins/Furans

Unit No. 1 60 ng/dscf 15.2 ng/dscf”

Unit No. 2 60 ng/dscf 10.7 ng/dscf®

Source: From Official Statement Relating to $58,510,000 Solid Waste

Authority of Palm Beach County, Refunding and Improvement
Revenue Bonds, series 1992.

NOTES:

M Stack air emissions test, March 3 through March 11, 1992.

@ Unit No. 2 exceeded the dioxin/furans limit during the March
1992 compliance testing. Pursuant to a DER request in a
Warning Letter (June 12, 1992), Unit No. 2 was retested on
July 1 and 2, 1992. The retest results were within permit

limits.

6-11




in January 1992. Neither the MRF nor the ferrous processing facility are subject to the General
Requirements.” Each of these recyclable materials recovery facilities is classified as a Facility
for Processing Recyclable Materials, because they each receive curbside- and otherwise-collected
materials that have been diverted from the waste stream and which are therefore no longer
considered MSW by definition.

6.2.1.4 Composting Facility

On March 4, 1991, the Authority received approval from the DER to construct and operate a 2.3-
to 3.0-TPD composting facility. This was not a construction and operation permit, per se, and
consequently no permit conditions apply. Rather, the DER issued a letter of approval for
construction and operation to occur pursuant to the General Requirements.® The composting
facility consists of the following major components: a 15,000-square-foot compost building; an
administration and control building; a windrow system; an aeration system; and a compost storage
area, in accordance with the General Requirements.®

The Authority is responsible for assuring the compliance of each batch of compost processed with
the applicable standards.®’ The Authority is required to submit quarterly residual analysis and
shipping and sales reports to the DER. The DER applicable standards for compost are
summarized below:

Class AA compost must meet federal stabilization standards, as outlined in "Processes to Further
Reduce Pathogens,"? in addition to the following chemical criteria:

Parameter Maximum Allowable Concentration
Cadmium <30 mg/kg dry weight

Copper <900 mg/kg dry weight

Lead <1,000 mg/kg dry weight

Nickel <100 mg/kg dry weight

Zinc <1,800 mg/kg dry weight

Manufacturers of Class AA compost must provide users with the following residuals analysis
information: total nitrogen; total phosphorous; total potassium; and the recommended application
rate.

8 FAC, Title 17, DER, Chapter 17-701--Solid Waste Management Facilities.
® FAC, Title 17, DER, Chapter 17-701--Solid Waste Management Facilities.
% FAC, Title 17, DER, Chapter 17-701--Solid Waste Management Facilities.
¢! FAC, Title 17, DER, Chapter 17-640--Domestic Wastewater Residuals, 1991.

2 40 CFR, EPA, Part 257--"Criteria for Solid Waste Disposal Facilities and Practices,
Appendix II Processes to Further Reduce Pathogens."
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6.2.1.5 Household Hazardous Waste Facility

The HHW facility is exempt from federal and State regulations as a treatment, storage, or disposal
facility because: (1) it accepts only household or conditionally exempt hazardous waste, and (2)
it is operated ds part of an MSW disposal system. Transport of the material for disposal (out of
state) is handled through the manifest system prescribed by federal Subtitle C (RCRA) regulations
governing the transportation of hazardous materials.

6.2.1.6 Class | and Class Ill Landfills

The Class I and Class III Landfills at the North County Complex were originally permitted under
the Power Plant Site Certification PA 84-20 of March 1986. This certification exempts the
landfills from the permitting requirements of the General Requirements.®® In accordance with
the Conditions of Certification (PA 84-20):

. the landfills must comply with current operating criteria;

. the operator must provide pre-construction and post-construction notification to
DER of new landfill cells; and

. the operator must demonstrate how compliance with new or revised regulations
will be achieved every five years.

The DER defines Class I landfills as those that receive an average of 20 tons per day or more of
solid waste, which includes general, non-hazardous household, commercial, industrial, and
agricultural wastes. (Combustion ash from the RRF is disposed of in the Class I Landfill.) Class
III landfills are those which receive trash and/or yard waste.

In accordance with the General Requirements and consistent with RCRA Subtitle D requirements,
the Class I Landfill consists of the construction of a double bottom liner system, leachate
collection and pumping system, leachate treatment and disposal facilities, and borrow lakes for
cover material. The Class III Landfill consists of the construction of a single bottom liner system,
leachate collection and pumping system, and borrow lakes for cover material. The leachate
effluent from each Landfill was in compliance with the maximum allowable concentration values
(see Table 6-3) during FY 1992. The Class I Landfill also collects and flares methane gas.

6.3 Overview of Occupational Health and Safety Regulations

6.3.1 Federal Regulations

The Occupational Safety and Health Act of 1970% imposes two basic duties on private
employers. State and local governments in their roles as employers are not required to comply
with these duties, which are:

83 Telephone conversation with Mr. Joseph Kahn, DER, June 22, 1994.

8 QOccupational Safety and Health Act of 1970, 5 USC 5108, 1970, most recently amended
October 1992.
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(1) To comply with occupational safety and health standards developed by the
Occupational Safety and Health Administration (OSHA) pursuant to the
Occupational Safety and Health Act; and

) To comply with the General Duty Clause, Section 5(a)(1), which requires that
employers protect their employees from recognized hazards not regulated by an
OSHA standard.

Pursuant to the Occupational Safety and Health Act, OSHA, created within the Department of
Labor, is responsible for promulgating legally enforceable standards. These OSHA standards
require conditions, or the adoption or use of one or more practices, means, methods, or processes,
reasonably necessary and appropriate to protect workers on the job. These standards include the
‘General Industry Standards, 29 CFR Part 1910, which apply to all workplaces unless more specific
OSHA standards apply. The General Industry Standards are applicable to solid waste processing
facilities and are listed in Table 6-6.

Periodic inspections, either routine or in response to complaints, are conducted by OSHA to
ensure that specific applicable standards are being met and that the workplace is generally free
from recognized hazards likely to cause serious injury or death. When OSHA compliance officers
discover areas of non-compliance resulting in hazards, employers may be issued citations, and
penalties and abatement periods may be proposed.

6.3.2 State and Local Safety Requirements

As previously discussed, all private employees are required to comply with the General Industry
Standards developed by OSHA. Thus, the Authority-owned but privately operated IMSWM
System facilities (i.e., the RRF, MRF, and ferrous processmg facility) must comply with OSHA
General Industry Standards.

The transfer stations, compost facility, and Class I and III Landfills are owned and operated by
the Authority. Although OSHA: provisions do not apply to state and local governments in their
role as employers, the Act does provide that any state desiring to gain OSHA approval for its
private-sector occupational safety and health plan must provide a program that covers its state and
local government workers and that is at least as effective as its plan for private employees. State
plans may also cover only public-sector employees. The state of Florida does not have an OSHA-
approved state plan. The Authority, however, through its Risk Management Division, has
established a safety program for its employees which includes general safety practices, accident
investigations, physical inspections, meetings, reports, and enforcement of rules.5®

% Solid Waste Authority Safety Manual, Palm Beach County, FL, October 1991.
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TABLE 6-6
OSHA STANDARDS AND RULES

OSHA STANDARDS AND RULES = = . .. REQUIREMENT
Cadmium Standard 29 CFR 1910.1027
Chemical Safety and Handling 29 CFR 1910.120
Confined Space 29 CFR 1910.146
CPR/First Aid 29 CFR 1910.151
Crane Operation 29 CFR 1910.179
Electrical Policy 29 CFR 1910.300
Emergency Response Drill 29 CFR 1910.157
Eye Protection 29 CFR 1910.133
Fire Extinguishers and 1.5" Hose 29 CFR 1910.157(g)
Flammable Materials 29 CFR 1910.120h (1&2)
Hazard Communication 29 CFR 1910.120h (1&2)
HazMat Emergency Response Team 29 CFR 1910.1201(2)i
Lead Standard 29 CFR 1910.1025
Lock Out/Tag Out 29 CFR 1910.147
Machine Operating and Guarding 29 CFR 1910.212
Noise (Hearing Protection) 29 CFR 1910.95(k)
Powered Industrial Truck 29 CFR 1910.178(1)
Respirator Training 29 CFR 1910.134(b)(3)
Nuclear . 10 CFR Part 31 & 32
L{Scaffolding 29 CFR 1926.451
Source: 29 CFR, OSHA, Part 1901--"Occupational Safety and
Health Standards.
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Appendix A
Glossary of Terms

ALLOCATED COST ($/year):

ANALYZED MSW:

AVERAGE COST

AVERAGE PROGRAM INCREMENTAL
COST (SAVINGS) ($/ton):

BULKY WASTE:

COMMERCIAL MSW:

GARBAGE:

That portion of the Total Cost that is
expended or apportioned to a specific
activity such as the management of garbage,
trash, recyclables, yard waste, or household
hazardous waste.

Portion of the MSW stream for which the
cost of collecting, transferring, hauling,
processing, combusting, marketing, and/or
disposing of such waste is known or can be
reasonably estimated.

(8/ton):Total or Allocated Cost divided by
the tons of MSW, garbage, trash,
recyclables, or yard waste, as appropriate.

The Program Incremental Cost divided by
the number of tons of materials diverted
from the landfill by the program.

Oversized items, including white goods and
furniture, that have been separated from the
MSW stream for separate collection.

Municipal solid waste that is generated by
sources other than households, including
businesses (e.g., offices, restaurants, retail

- stores, and industry); institutions (e.g.,

schools and government establishments); and
public areas (e.g., train stations, airports, and
litter from roadside).

Garbage is all MSW exclusive of source-
separated trash, recyclables, yard waste,
household hazardous waste, and bulky waste.




HAZARDOUS WASTE:

HOUSEHOLD HAZARDOUS WASTES
(HHW):

INTEGRATED SOLID WASTE
MANAGEMENT:

MARGINAL COST (SAVINGS) (3/ton):

MARGINAL COST (SAVINGS) OF
SUBSTITUTION ($/ton):

MATERIALS RECOVERY:

MUNICIPAL SOLID WASTE (MSW):

A2

Waste which because of its quantity,
concentration, or physical, chemical, or
infectious characteristics, may pose a
substantial present or potential hazard to
human health or the environment when
improperly treated, stored, transported,
disposed of, or otherwise managed and is
defined as such in accordance with federal
and State laws. Does not include Household
Hazardous Waste.

Materials that are separated from Residential
MSW as household hazardous wastes for
separate collection and treatment. Such
materials may include paints and solvents,
pesticides, herbicides, and propane tanks.

A practice of using several (i.e., two or
more) alternative waste management
techniques to treat, process, and/or dispose
of the Municipal Solid Waste stream.
Alternative waste management techniques
include source reduction, recycling,

- composting, combusting, and landfilling,

The cost (savings) of managing an additional
ton of MSW, garbage, trash, recyclables, or
yard waste.

The net cost (savings) of managing an
additional ton of recyclables or yard waste
less the savings (cost) of managing one less
ton of garbage.

A term describing the extraction and
utilization of materials from a waste stream.

Non-hazardous solid wastes generated by
households, commercial and business
establishments, institutions, and light
industry; it excludes industrial process
wastes, agricultural wastes, mining wastes,




PROGRAM INCREMENTAL COST
(SAVINGS) ($/year):

RECOVERED MATERIALS:

RECYCLABLE MATERIALS OR
RECYCLABLES:

RECYCLE:

RESIDENTIAL MSW:

RESIDUE:

RESOURCE RECOVERY:

SECONDARY MATERIAL:

A3

construction and demolition debris, offal,
sludges, and ashes, except ashes derived
from the combustion of MSW. In practice,
specific definitions vary across jurisdictions.

The difference between the cost of managing
MSW with or without a particular program
(e.g., curbside collection, processing, and
marketing of recyclables.)

Recyclable materials that are recovered from
MSW and may also include some
contamination.

Materials that still have useful physical or
chemical properties after serving their
usefulness for a given individual or firm and
can, therefore, be reused or recycled for the
same or other purposes.

To convert discarded materials into useful
products through reuse and remanufacturing.

Municipal solid waste that is generated by
households.

That portion of processed MSW that is
ultimately disposed of in a landfill.

A term describing the extraction and
utilization of energy or materials from a
waste stream.

A material that is used in place of a primary
or raw material in manufacturing a product;
often handled by dealers and brokers in
"secondary markets."




SELF-HAUL:

TOTAL NET COST OR TOTAL COST
($/year):

YARD WASTE:

TRASH:

WHITE GOODS:

The delivery of MSW or other wastes to an
integrated municipal solid waste management
system by a private firm or individual that is
not under contract to a municipality,
authority, utility, or other public entity
responsible for municipal solid waste
management to make such deliveries.

The aggregate of all expenditures incurred to
manage municipal solid waste, inclusive of
general and administrative, planning, capital,
collection, processing, transfer and haul,
marketing, promotion and education, and
disposal costs, less any revenues derived
from resource recovery activities.

Vegetative material that is segregated from
the MSW stream for separate collection
and/or processing, including grass, prunings,
plants, and small tree limbs, but excluding
tree stumps, land-clearing debris, and other
large vegetative matter (see Brush).

Combination of yard waste, bulky waste,
vehicle tires, and other debris consisting of
paper, cardboard, cloth, glass, and other
similar materials exclusive of kitchen and
table food waste, and animal or vegetative
waste that is attendant with or results from
the storage, preparation, cooking, or handling
of food material.

That portion of bulky waste which consists
of large appliances, such as refrigerators,
stoves, washing machines, and dryers.




Appendix B
Allocation of Costs and Result Tables

The allocation procedure used to determine the cost incurred for various functions or types of
waste is presented in this Appendix. The procedure involved the following steps: (1)
classification of each expenditure by function; (2) determination of expenditures that are totally
or partially "applicable” or "not applicable" to the 700,000 tons of Analyzed MSW; (3) allocation
of the Analyzed MSW expenditures to the management of garbage/trash and recyclables; and (4)
allocation of Solid Waste Authority of Palm Beach County (SWA or Authority) costs to manage
HHW. Each of these steps is discussed below. The resulting allocations of the total net cost of
$124.5 million are provided in Tables B.1 through B.10 at the end of this Appendix.

B.1 Step 1: Classification of Expenditures by Function

The expenditures incurred by the Authority and by the municipalities of Palm Beach County
provided in Table C.2 of Appendix C were classified into the following functional areas: General
& Administrative (G&A); Collection; Transfer and Haul; Facility O&M, Processing, and Other
O&M; Landfill; and Promotion, Education, & Public Relations.

In Table C.2 of Appendix C, transfers, encumbrances, depreciation, and interest were subtracted
from each expenditure to obtain a net cost. Transfers only reflect debits or credits to individual
funds and do not reflect cost to the Authority. Similarly, encumbrances do not reflect current
year expenditures. Depreciation and interest cost were subtracted from each account because
they are treated separately in the analysis.

‘The Authority allocated administrative/overhead costs to some cost accounts, particularly those
accounts associated with collection activities. For consistency in this evaluation, these
administrative/overhead costs were allocated to the G&A functional area and not to the collection
functional area.

The results of the classification of expenditures by function are provided in Tables B.3 through
B.7. For example, the $520,057 net expense of the Office of the Executive Director, listed in
Table C.2: Fund 403 - Operating Fund, was classified as a G&A expense and listed in Table B.3:
General & Administrative Cost (FY 1992). Similarly, the Franchise Hauler Fee plus Other
Expenses for District 1 (see Table C.2: Fund 415 - Mandatory Collection Fund) less the
Administrative Overhead Charge included in Other Expenses results in the $1,304,319 cost (i.e.,
1,278,505 + 133,478 - 107,664) shown in Table B.3: Collection Costs (FY 1992). The
Administrative Overhead Charge was subtracted from the total because this charge is included
in the G&A costs.

Promotion, education, and public relation costs where often aggregated and reported as part of
another expense account. For example, the Recycling Service Administration account’s reported
expense of $393,611 included promotional expenses of $27,483. A detailed review of each
account helped identify these expenses and facilitated a separate accounting of these expenses.

The $34,129 lease on recycling trucks is reported as an interest expense in Fund 403 under the
Financial Services account (number 403804) (Table C.2). Therefore, this expense was originally
classified as an interest expense, as shown in Table B.10. Ultimately, these lease payments were
treated as collection costs, as shown in Table B.1.



Except for the North County Landfill, the costs provided in Table B.8: Capital Costs (FY 1992)
were obtained from Table C.3: Assets - SWA by aggregating the calculated Annualized Costs
for each type of facility or equipment. For example, the $5,631 capital cost of the Belle Glade
transfer station HHW building was obtained from the first page of Table C.3. -

A number of costs reported in Tables B.3 through B.10 were not obtained directly from the fund
accounts provided in Table C.2. The respective City Self Collection Costs and City Contracted
Collection Costs of $26,561,450 and $6,493,118 in Table B.3 are the municipal collection costs
calculated in Section C.3 of Appendix C. The estimated $2,107,939 cost of plastic bags, trash
cans, and containers used to collect garbage in the unincorporated areas, shown in Table B.4, was
derived by using the methodology described in Section C.5 of Appendix C. The Electricity
Revenues of $8,768,435 in Table B.6 are the revenues calculated in Section C.2 of Appendix C.
The Recycling revenues of $1,971,923 are those reported by the Authority as shown in Table C.1
of Appendix C. Finally, the $1,009,015 North County Landfill capital cost in Table B.9 was
obtained from Section C.2.3 of Appendix C.

The costs reported in Tables B.6, B.7, and B.9 were rearranged by facility to generate Tables
B.1 and B.2. For example, the $1,151,895 capital cost of the MRF as reported in Table B.1 is
the sum of the share of the capital costs of the North County Complex allocated to the MRF
($234,667) and the capital costs of the MRF ($917,228), as shown in Table B.9.

B.2 Step 2: Determination of "Applicable” and "Not Applicable” Expenses

About $22.6 million of the $124.5 million total net cost is classified as being "not applicable” to
the management of the 700,000 tons of Analyzed MSW. The Analyzed MSW is that portion of
the MSW managed by the Authority for which collection, transfer, haul, processing, combustion,
and disposal costs were calculated.

The $22.6 million represents costs to: (1) manage the 169,000 tons of Other Waste (e.g., sewage
sludge, C&D debris, and tires); (2) manage the approximately 232,000 tons of self-hauled,
imported, and other MSW for which collection costs are not known; and (3) develop the new
West Central transfer station, close the Dyer and Lantana landfills, and purchase, maintain, and
develop the South County site. These latter expenses are appropriately allocated to the cost of
managing waste generated prior to or after FY 1992.

Each expense in Tables B.3 through B.10 was first reviewed to determine whether it could be
classified as being either "applicable" or "not applicable.” For example, 100 percent of the
collection costs in Table B.4 is applicable to the management of the 700,000 tons of Analyzed
MSW. On the other hand, 100 percent of the South County Landfill Construction, South County
Site, Dyer Landfill Closure, and Lantana Landfill Closure costs listed in Table B.7 is classified
as "not applicable."”

The footnotes in Tables B.3 through B.10 describe the methods used to determine the portion of
other expenses that are not applicable to the management of the 700,000 tons of Analyzed MSW.

Generally, tonnage figures are used to apportion non-landfill costs. The North County landfill
costs are apportioned based on volume rather than tonnage.

For example, consider the $1,362,182 Recycling Center (i.e., MRF) cost in Table B.6. Of the
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total 68,066 tons of recyclables processed at the MRF, 3,162 tons were imported, self hauled,
or brought to drop-off sites, i.e., are not included in the 700,000 tons of Analyzed MSW.
Multiplying the $1.36 million cost by the ratio of 3,162 to 68,066 results in the $63,280 of this
cost that is not applicable to the 700,000 tons of Analyzed MSW.

Similarly, consider the $2,121,511 Landfill Operations cost in Table B.7. The volume of Other
Waste disposed of in the North County landfills represented about 27.2 percent (204,620 divided
by 752,686) of the volume of waste disposed of in the landfills. The operating costs at the
landfills attributed to the disposal of these Other Wastes was calculated by multiplying the $2.12
million cost by 27.3 percent, resulting in about $577,000. The balance of the waste disposed of
at the landfills consisted of garbage/trash, and residue and ash derived from garbage/trash. The
percentage, by volume or weight, of garbage/trash that is not applicable to the 700,000 tons of
Analyzed waste is about 26.5 (i.e., 228,581 divided by 863,962 tons)'. Multiplying this
percentage by the $1,544,772 (i.e., $2,121,511 minus $576,739) results in a cost of $408,000
that is also not applicable to the Analyzed MSW. Summing the $576,000 and $408,000 results
in the $985,000 cost reported in Table B.7 as not being applicable to the 700,000 tons of
Analyzed MSW.

B.3 Step 3: Allocation of Analyzed MSW Costs by. Type of Waste

The procedure to allocate the $101 million cost of managing the 700,000 tons of Analyzed MSW
to the cost of managing garbage/trash and recyclables is similar to the procedure used to
determine what costs or proportion of costs were "applicable” or "not applicable." The footnotes
in Tables B.3 through B.10 describe the variables used to determine the portion of these costs
apportioned to garbage/trash and recyclables. First, specific costs that were either 100-percent
associated with the management of either garbage/trash or recyclables were identified and
allocated accordingly. Generally, all non-landfill and non-G&A expenses are allocated based on
tonnage; landfill costs are allocated based on volume; and G&A expenses that are not 100-percent
applied to either garbage/trash or recyclables are allocated in direct proportion to the allocation
of other costs.

In some cases additional information was used to allocate costs. For example, the recyclables
collection costs for Districts 1 through 9 in Table B.4 were obtained directly from residential
recycling collection expenses reported by the Authority, rather than apportioned by tonnage.?

The costs attributed to recyclables include a portion of the cost of collection, transfer and haul,
RRF, and landfill to account for the recovery of materials from garbage/trash at the RRF and
landfills. For example, consider the derivation of the $136,578 attributed to the transfer of
recyclables at the South County Transfer Station, as reported in Table B.5. Of the 263,804 tons

! See Table 4-1. The percent by weight is the same as the percent by volume because the
weighted average density of the garbage/trash and residue and ash generated from the
garbage/trash is multiplied by tons in both the numerator and denominator to estimate percent by
volume, and as such cancel themselves out.

2 Pellowitz, Dan, "The Estimated Costs of the Components of the Authority’s Integrated Solid
Waste Management System,"” SWA, March 1993, page 11.
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of MSW transferred at this station, about 9.4 percent was recyclables. Thus 9.4 percent of the
$1,105,287 cost, or $103,890, is attributed to the transfer of curbside recyclables. About 3.6
percent of garbage/trash was recovered as recyclables. Multiplying this percentage by the
$1,001,397 cost of Analyzed MSW at the South County Transfer Station results in a cost of
$35,688 that is also allocated to the transfer cost of recyclables. The reported cost in Table B.S
of recyclables at the South County Transfer Station is $139,578, which is the sum of $103,890
and $35,688.

Refer to the footnotes in Tables B.3 through B.10 for more details on the variables used to
allocate costs.

B.4 Step 4: Allocation of Costs to Manage HHW

The costs that can be 100-percent attributed to HHW activities were allocated to the management
of HHW. For example, the capital costs reported in Table B.9 for the HHW building at the Belle
Glade and Delray transfer stations and the North County Complex were allocated to the cost of
managing HHW. G&A expenses that are not 100-percent attributable to HHW activities were
allocated to HHW in direct proportion to other costs that were apportioned to the management
of HHW. A portion of Promotion/Education/ Public Relations, and of Facility/Grounds/Utility
and Vehicle Maintenance were also allocated to HHW using the same procedures to allocate these
costs to garbage/trash and recyclables. See footnotes of Tables B.3 through B.10 for more
details.
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Appendix C

- i ., 1 Methodology and.Data Used to Calculate .

Total, Net and Incremental Costs

The methodology and data used to calculate total, net, and incremental costs for managing MSW
in Palm Beach County, i.e., collecting, transferring, hauling, processing, combusting, marketing
recovered materials, and disposing of MSW, are presented in this Appendix. The methodology
to calculate total and net costs consists of five steps: (1) determining the Authority’s total
reported cost; (2) adjusting the Authority total reported cost, as necessary; (3) estimating
municipal collection costs; (4) estimating the costs of plastic bags, trash cans, and containers used
to collect garbage; and (5) combining the Authority costs with the municipal collection costs.
Each of these steps is described in Sections C.1 through C.5 below. The methodology to
estimate program incremental costs is presented in Section C.6.

C.1 Step 1: Determining Authority Total Reported Costs

Revenues and Expenses of the Solid Waste Authority of Palm Beach County (Authority or SWA)
for the Fiscal Year ending September 30, 1992 (FY 1992) are provided in Table C.1.! In FY
1992 the Authority had Operating Revenues of just over $113 million, Operating Expenses of just
over $77 million, and Other Non-Operating Expenses of just under $31 million, for a Net Income
of about $5 million. As a not-for-profit organization, the Authority will use this Net Income to
offset costs in future years. Based on the treatment of revenues and expenses in this analysis,
the reported net cost to the Authority in FY 1992 is about $103 million, as shown in Table C.1.

In order to analyze these costs, it was necessary to review the detailed costs that made up these
expenses. The Authority, pursuant to the issuance of a series of revenue bonds, established 11
active funds through which all expenses are processed. Table C.2 provides the detailed
accounting, by fund, of all expenses incurred by the Authority in FY 1992.

The detailed data were first compared to the final audited data to ensure completeness.? As can
be seen on the first page of Table C.2, the detailed data reconcile exactly with the final audited
expenses of the Authority. These expenses were then classified by functional area (see "Type
of Expense” column). Telephone calls were made to the Authority to verify the proper
classification of some expenses.

The fund accounts do not provide the derivation of the depreciation/amortization expenses. An
analysis of the Authority’s fixed asset account, which lists all the assets owned by the Authority
(including each asset’s purchase price, date of purchase and estimated useful life, and the location
of the asset) was used to calculate the depreciation/amortization expense.® All assets listed in

' The Authority uses an accrual basis of accounting whereby revenues are recognized as
earned, and expenses are recognized when they are incurred. (Authority, "Comprehensive
Annual Financial Report," Fiscal Year Ending September 30, 1992, page 21.)

? The detailed expenditures were obtained from the Authority’s coniputer printout entitled
"Unit Expenditure Status," February 15, 1992.

3 Authority, computer printout entitled "Fixed Assets by Location," September 30, 1992.




the fixed asset account with a purchase price of greater than $25,000 are itemized in Table C.3.
These assets represent about 98 percent of the Authority’s aggregate capital outlays of
approximately $385 million.

The purchase price was divided by the estimated useful life of each asset to calculate the
depreciation/amortization expense. Assets that were older than their estimated useful lives were
assigned no current value. Using this approach, the itemized assets represent almost 97 percent
of the depreciation/amortization expense reported by the Authority.

The data from the Authority’s fund and asset accounts were used to generate the tables in
Appendix B and, as such, formed the information basis of the cost analysis.

C.2 Step 2: Adjusting the Authority’s Reported Total Cost

For the purposes of this analysis, two adjustments were made to the Authority’s reported costs.
Furthermore, the reported depreciation and amortization expenses and net interest cost were
replaced by a calculated annualized capital cost based on the purchase price, expected useful life
of the Authority’s capital assets, and an assumed Authority capital cost of capital of 7 percent.

C.2.1 Electricity Revenues and Other Operating Expenses

The electricity generated at the RRF is used for in-plant needs (approximately 61,200 MWh) and
for the Authority’s electricity needs, exclusive of the RRF, at the North County Complex
(approximately 3,600 MWh). The excess is sold to Florida Power & Light (FP&L). The
Authority pays the operator an amount equal to the share of electrical revenues it would have
received had all of the net electricity (i.e., gross electricity generation less in-plant usage) been
sold to FP&L. Consequently, the operator is indifferent to selling electricity to FP&L or to the
Authority. Through this arrangement the Authority "purchases” electricity at the rate that FP&L
pays for electricity generated by the RRF, rather than at the higher commercial rate it would have
paid had it purchased all its electricity from FP&L.

The reported $8.65 million Electricity Generating Revenues (see Table C.1) are only those
received from FP&L. Moreover, the reported Other Expenses of the Authority do not account
for the value of the electricity generated at the RRF and used by the Authority. The adjustments
made to account for this arrangement are: (1) increasing the electricity revenues, assuming all
of the electricity net of in-plant usage was purchased by FP&L; and (2) increasing Other
Expenses by this same amount to account for the Authority’s use of RRF-generated electricity.

In FY 1992 the average electricity revenue received from FP&L was $32.42/MWh, and the
Authority used 3,600 MWh of electricity from the RRF.* Thus, the value of the electricity used
by the Authority is estimated to be $116,712 (i.e., $32.42 times 3,600). Since the Authority has
already paid the operator of the RRF its share of this revenue through its operating fee, the entire
amount should be added to the actual revenues received by the Authority (i.e., $8,651,723 +
$116,712 = $8,768,435). Similarly, this amount should be added to the reported Other
Expenses (i.e., $5,683,502 + $116,712 = $5,800,214).

4 Discussions with Dan Pellowitz, the Authority, Al;gust 1993,
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C.2.2 Calculating the Capital Cost of Non-Landfill Assets

The Authority reports capital expenses: by dgﬁreciating or. amortizing capital outlays (e.g.,
purchase prices, development costs) over the useful life of the asséts. The procedure used by the
Authority to account for fixed assets is:

“Fixed assets are recorded at cost or, if donated, fair market value at the date of
donation. Expenses which materially extend the useful life of existing assets are
capitalized. Certain costs for professional services and interest associated with
the acquisition and construction of property and equipment have been capitalized.
Computer software development costs are included with depreciation. The cost
of property sold or retired is removed from the appropriate accounts, and any
resulting gain or loss is included in net income. Depreciation on property and
equipment is computed using the straight-line method over the estimated useful
lives of the assets, which are summarized as follows:

Buildings ‘ 20-40 years
Improvements other than buildings 25-40 years
Furniture, fixtures and equipment 5-35 years."s

Furthermore,

"Debt discount and issue costs are amortized on the straight-line method over the
life of the related debt issues."® i

The Authority also reports the interest expenses incurred on all amounts borrowed to finance
capital assets. Interest earning on borrowed funds that are invested prior to their use or as
security to bondholder (e.g., interest earned on the debt service reserve fund) are reported as
interest income.

The adjusted cost used in this analysis, as shown in Table C.1, substitutes a Capital Cost for the
Depreciation/Amortization and net interest expenses (i.e., Interest Expenses minus Interest
Income on Bond Proceeds). The rationale and procedure used to calculate the Capital Cost are
presented in Appendix D. The "Annualized Cost" column in Table C.3 was calculated using this
procedure. The capital cost for the $6.2 million worth of unitemized capital outlays was estimated
by assuming an average useful life of five years. As can be seen in Table C.3, the capital cost
of the asset is greater than its depreciation/amortization expense. Furthermore, the longer the
estimated useful life of an asset, the greater the difference there is between the
depreciation/amortization expense and the capital cost of the asset. However, because the FY
1992 debt service payments on the bonds issued by the Authority consist primarily of interest

5 Authority, "Comprehensive Annual Financial Report," Fiscal Year Ending September 30,
1992, page 22.

§ Authority, "Comprehensive Annual Financial Report," Fiscal Year Ending September 30,
1992, page 23.




payments (i.e., the principal payments are relatively small) and the term of the financing is often
shorter than the expected useful life of the assets being financed, the reported
depreciation/amortization expense plus the net interest expenses is greater than the calculated
capital cost.

C.2.3 Capital Cost Calculation of Landfills

The only exception in this analysis to the use of capital cost methodology described in Appendix
D is the methodology used to estimate of the capital cost of acquiring and developing the North
County landfills. To estimate the capital cost of the landfills, the cost of acquiring and
developing them is divided by their volumetric capacity, to obtain a cost per cubic yard of
capacity. This value is then multiplied by the capacity (i.e., cubic yards) actually consumed in
FY 1992 to obtain the annual capital cost of the landfills.

This procedure is used because the capital cost of a landfill in any year is correlated to the level
of consumption of landfill capacity rather than the age of the landfill. The consumption approach
specifically takes into account the various consumption rates of garbage, trash, ash, etc. The
depreciation/amortization approach does not take into account these variables. It assumes a linear
or uniform annual consumption rate regardless of the amount or types of wastes disposed of in
the landfill.

The acquisition and development cost of the North County Complex, including the landfills, is
$47.7 million, as shown in Table C.4.7 Of this amount, an estimated $27.9 million is attributed
to the acquisition and development of the Class I and Class Il landfills. To obtain an equivalent
FY 1992 investment, 31 percent of this $27.9 million cost was escalated by 7 percent over 5
years, and the balance was escalated by 7 percent for 2 years. These percentages reflect the
timing of the investment made by the Authority in the landfills. The 7 percent is the cost of
capital used in this analysis. The resulting equivalent FY 1992 investment in the landfills is
$34.2 million.

Except as discussed below, the percentages of the component costs attributed to the landfills
shown in Table C.4 were obtained from an Authority study entitled "The Estimated Cost of the
Components of the Authority’s Integrated Solid Waste Management System."®

The percentage of functional land, i.e., land that is used for Authority activities rather than for
buffering the neighboring municipality,® used in this analysis was derived by the Authority from

7 For a detailed discussion on the derivation of this cost, see the Authority, "Acquisition and
Development Expenses,” undated.

¥ Pellowitz, Dan, "The Estimated Costs of the Components of the Authority’s Integrated Solid
Waste Management System," March 1993, page 6.

® This analysis assumes that the cost of buffer zones and conservation land is allocated to
functional areas in direct proportion to the percentage of function acreage used for each activity.
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a CAD analysis of the site. Both the landfill and approximately 87.4 percent® of the dredge
lakes acreage, or about 84.5 percent (i.e., 50.3 plus 87.4 percent of 39.1) of the total functional
acreage, is;estimated to be.devoted to landﬁll activities in FY.1992.112

In this analysis the cost of constructing Jog Road, the main road through the Complex connecting
45th Street and the Beeline Highway, and of widening 45th Street are allocated based upon the
quantity of waste delivered to each facility or the landfills, including the residue and ash from
the MRF and RRF. Using this approach, an estimated 35 percent, by volume, of the waste that
was hauled to and about the Complex was eventually delivered to the landfills.?

Given a total capacity of 25,499,911 cubic yards at the landfills,"* the estimated cost per cubic
yard consumed is about $1.34 (i.e., $34,183,976 divided by 25,499,911 cubic yards). The total
landfill consumption in FY 1992 is estimated to be 752,686 cubic yards.!* This results in a total
capital cost for the landfills of $1,009,015 in FY 1992.

C.3 Step 3: Estimating Municipal Collection Costs
Collection of garbage/trash and recyclables is performed by individual municipalities, private

haulers under contract to municipalities or commercial establishments, or the Authority. The
Authority collects recyclables for the municipalities of Belle Glade, Lake Worth, Pahokee, South

' This is approximately the percentage of fill obtained from the dredging activities in FY92
that was used to develop cells in the North County landfills.

"' Although the Authority uses a similar methodology to estimate landfill costs, it only
considered the 305.6-acre landfill area and 40.0-acre RRF area in its definition of functional area.
Thus, the Authority study allocated 88.4 percent (i.e., 305.6 divided by 345.6) of the Complex s
acquisition and development costs to the landfills.

12 Prior to FY 1992, much of the dredge material was used to close the Lantana and Dyer
landfills. Due to data limitations, the portion of the dredge lake area attributed to the closure of
these landfills, was not allocated to these activities. As a result, the development cost of the
landfills at the North County Complex is slightly overestimated.

13 The Authority analysis estimated that 32 percent of the cost of these roads is attributed to
the landfill. This is the Authority’s estimate of the fraction of tons of waste delivered to the
North County Complex that went to the landfills. Both approaches provide reasonable estimates
of the landfill acquisition and development costs. The methodology used in this analysis was
chosen for consistency with the remainder of the analysis.

' The Class I and Class III landfills are reported to have 16,285,928 and 9,213,983 cubic
yards of capacity, respectively. This is a total of 25,499,911 cubic yards of capacity. (See
Pellowitz, Dan, "The Estimated Costs of the Components of the Authority’s Integrated Solid
Waste Management System,"” March 1993, pp. 4 and 5.)

15 The Authority reported landfill consumption of 746,864. Our estimate is used for
consistency with the rest of this analysis.
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Bay, and West Palm Beach. The Authority also contracts with private haulers for the collection
of garbage/trash and recyclables (i.e., recyclables for residential units with four or fewer dwelling
units) within the seven unincorporated districts. The costs of these collection activities are
included in the total adjusted costs discussed in the previous sections.

The cost of collection for the 37 municipalities that collect their own garbage/trash and/or
recyclables or contract with private haulers to collect garbage/trash and/or recyclables are not
included in the Authority’s costs. In order to determine the total cost of managing MSW in the
County, it is necessary to estimate the cost of collection for these 37 municipalities. The
methodology used to estimate these costs is provided in the following subsections.

'C.3.1 Estimating Municipal Collection Costs for Municipalities That Collect Their Own
Garbage/Trash or Recyclables

In Palm Beach County there are 13 municipalities that collect garbage/trash from residences and
businesses located in their jurisdictions. Of these, nine also collect recyclables.!® The purpose
of this section is to describe the method used to estimate the collection costs incurred in FY 1992
by these municipalities.

Six of these 13 municipalities were contacted to obtain detailed financial and collection activity
information. Five of the six municipalities contacted responded to this request. They are Boca
Raton, Boynton Beach, Lake Park, Lake Worth, and North Palm Beach. Lake Worth only
collects garbage/trash (the Authority collects recyclables in Lake Worth), while the others collect
both garbage/trash and recyclables within their respective jurisdictions.

The five municipalities in the sample that collect their own garbage/trash represent about 52
percent of the 1992 population of, and 46 percent of the garbage/trash collected in, the 13
municipalities that collect their own garbage/trash. Similarly, the four municipalities in the
sample that collect their own recyclables represent about 69 percent of the population, and 78
percent of the recyclables collected, in the nine municipalities that collect their own recyclables.
See Table C.6 for details.

To estimate the total cost of collection for these municipalities, the following steps were
performed: (1) collection costs were calculated from the financial data provided by these five
municipalities; (2) a regression analysis was performed to estimate the relationship between
tonnage collected and costs; and (3) the total cost for all 13 municipalities was estimated using
the regression equations.

The estimated collection costs for the five municipalities analyzed are provided in Table C.7
through Table C.9. These tables provide the estimated total, garbage/trash, and recyclables
collection costs, respectively. These collection costs are composed of General & Administrative,
Salaries & Fringe Benefit, Operating & Maintenance, and Capital Costs. Except as discussed
below, these expenses are those reported in the year-end financial reports provided by each

16 The Authority collects recyclables in the other five municipalities.
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municipality,"”

The General & Administrative costs are estimated as a fraction of the G&A. costs of each
municipality, i.e., management, finance, contracts, billing, etc., and a fraction of the Department
of Public Work’s (DPW), or its equivalent in each municipality, G&A expenses. The fraction
of these costs allocated to collection is based upon the ratio of the cost of collection to the total
cost incurred by the municipality as a whole and the DPW, respectively. For example, in Boca
Raton the $2.69 million non-G&A costs incurred to collect garbage/trash is about 4.5 percent of
the $59.5 million spent citywide. Thus, 4.5 percent (i.e., $2,694,892 divided by $59,475,000)
of the City’s $7,250,400 million G&A expenses, or $328,525, is estimated to be associated with
the G&A cost of garbage/trash collection.

Lake Worth runs its collection operations on an enterprise basis and, as such, allocates a portion
of the Town’s G&A expenses to this activity. Because the total citywide G&A expense for Lake
Worth was not made available to us for this analysis, the City G&A expense for Lake Worth
shown in Table C.7 is Lake Worth’s estimate rather than the one estimated using the above
methodology. '

None of the municipalities’ expense reporting procedures for collection activities account for
building and land costs for things such as office space and vehicle storage. To account for these
expenses it is assumed that Rent/Leases for buildings and land are equal to 10 percent of all other
costs, thus increasing the estimated cost of collection by 10 percent.

Most of the municipalities’ financial reports only specify capital outlays that occurred in FY
1992, rather than annual capital costs. For some of the municipalities analyzed, collection
vehicles were purchased in prior years, and these capital outlays were not reflected in the FY
1992 figures. Other municipalities purchased a number of vehicles in FY 1992, making their
capital outlays for this year relatively large. To properly account for capital costs and to be
consistent with the capital costs reported for the Authority, fleet data (including the make and
model of the collection vehicles, their date of purchase, and purchase prices) were analyzed.
Similar information was also obtained for the cost of recycling bins."® Collection vehicles and
recycling bin capital outlays were annualized over a five-year period® to obtain an estimate of
the capital costs reported in Tables C.7 through C.9.

The total and average collection costs, for municipalities that collect their own garbage/trash
and/or recyclables, are functions of the tons of waste collected, types of waste collected, design
of the collection program, geographic size of the municipality being served, prevailing wage rates

'7 See the references cited for each municipality provided in the Reference section.

'8 Many of the municipalities received their recycling bins from the Authority. The Authority
purchased these bins with grant money received from the State of Florida. The costs of these
bins, therefore, is included in the State "recycling grant" expense reported by the Authority.
Therefore, the cost of the bins was either included in the municipality collection cost calculations
or in the Authority costs.

1% A five-year life for vehicles is consistent with the vehicle life used by the Authority.
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(including fringe benefits within the municipality), and recycling participation rates.

Table C.8 shows that the average collection cost for garbage/trash ranges from $68 to $117 per
ton collected. The lower average costs occurred in the larger municipalities of Boca Raton and
Boynton Beach, whereas the higher average costs occurred in the smaller municipalities of Lake
Park and North Palm Beach. This outcome reflects economies of scale in garbage/trash collection
which, in part, result from the allocation of various fixed costs (i.e., some G&A and Capital
Costs) over larger quantities of waste collected.

In addition to the number of tons collected or the size of the municipality, salaries and fringe
benefits paid by a municipality also affect the relative costs among the municipalities. For
example, compare the garbage/trash collection costs of the Cities of Boca Raton and Boynton
Beach. The average cost per employee in Boca Raton is about $32,000, whereas it is only about
$26,000 in Boynton Beach. This is the principal reason for the average garbage/trash cost in
Boynton Beach is almost 18 percent lower than that of Boca Raton. Another reason is that the
per-capita generation rate for garbage/trash is almost 25 percent lower in Boca Raton than in

Boynton Beach.? -

Table C.9 shows that the average collection cost for recyclables ranges from $84 to $321 per ton.
Unlike the collection costs for garbage/trash, there does not seem to be a strong relationship
- between the size of the municipality and the average cost of collection. Both the high and low
end of this range are for the two smallest municipalities, i.e., Lake Park and North Palm Beach.

This result reflects, in part, the large diversity of collection practices of the four municipalities
analyzed. For example, consider the Town of Lake Park and the Village of North Palm Beach.
Both are relatively small, with 1992 populations of about 6,600 and 11,700 persons, respectively.
The average garbage/trash collection costs for Lake Park and North Palm Beach are relatively
close. On the other hand, the average recycling collection cost for Lake Park is about three times
as much as that for North Palm Beach. Although both municipalities use some or all of the same
equipment and personnel to collect both garbage/trash and recyclables, the difference in average
costs between the two municipalities is principally attributable to the percentage of these available
resources assigned to recycling.

Lake Park, a municipality only two square miles in area, had the highest average recycling
collection costs. The town collects garbage/trash four times a week. The same vehicles and
.crews are used one day a week to collect recyclables. Therefore, about 20 percent (i.e., one of
five days) of all collection costs were allocated to recycling.2 The village of North Palm

% Part of the reason the garbage/trash generation rate in Boca Raton is lower than that of
Boynton Beach is that the generation rate for recyclables is greater in Boca Raton.

2 When Lake Park instituted its curbside recycling program, it did not have to add any staff
or vehicles to its fleet. Rather, it reduced the level of service it provided in the collection of
garbage/trash, such as eliminating backyard pickups and reducing the number of days of
garbage/trash collection. This reduced level of service allows Lake Park to use the same
personnel and vehicles to collect recyclables.
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Beach, which has the lowest average recycling collection costs, collects commingled recyclables
, from single-family homes once a week and newspapers from multi-family homes once a week.
‘The village has six collection vehicles, four of which are used full time to collect garbage/trash.
The other two are used four days a week to collect garbage/trash and one day a week to collect
recyclables. Therefore, only about 6.7 percent (i.e., [(.2)(2)/(6)] times 100) of the vehicle- and
person-hours are devoted to recycling.

The cities of Boca Raton and Boynton Beach are relatively large municipalities, with 1992
populations of about 63,200 and 48,100, respectively. The average cost of recyclables collection
in Boca Raton is about half that of Boynton Beach. This difference in the average cost of
recyclables collection is primarily due to the greater tonnage per person collected in Boca Raton
than in Boynton Beach. Boca Raton collected about 200 pounds of recyclables per person per
year, whereas Boynton Beach collected only about 80 pounds of recyclables per person per year.

In order to estimate the collection costs for all the municipalities that collect their own MSW, a
single-variate linear regression analysis was performed.”? Two linear equations were obtained;
the independent variable for the first equation is the annual tons of garbage/trash collected in a
municipality, and the dependent variable is the annual cost of collecting garbage/trash in FY
1992. Similarly, the independent variable for the second equation is the annual tons of
recyclables collected in a municipality, and the dependent variable is the annual cost of collecting
recyclables in FY 1992,

The resulting equation for municipalities that collect their own garbége/trash is:
CG = 50.33(G) + 657,785;%
where

CG = the annual cost of garbage/trash collection; and
G = the tons of garbage/trash collected in FY 1992,

Substituting the tonnage figures for each of the 13 municipalities that collect their own
garbage/trash for "G" in the above equation and adding the calculated collection costs together
for all 13 municipalities results in an estimated total annual cost of collecting garbage/trash of

2 1 ake Park provides a good example for distinguishing the difference between incremental
and average costs. As noted, 20 percent of the collection costs is allocated to collecting
recyclables because in FY92, 20 percent of the resources was devoted to collecting recyclables.
However, except for the value of the reduced services, which are not municipal expenses, the
only incremental cost incurred was the cost of the recycling bins.

2 The number of municipalities analyzed was insufficient to perform a meaningful multi-
variate regression analysis.

% The correlation coefficient for this equation is 0.891, which means that about 89 percent
of the variability in the collection costs among the municipalities analyzed can be explained.by
the independent variable, i.e., tonnage.
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about $22.6 million (see Table C.10). The average cost per ton for collecting garbage/trash is
estimated to be about $77.%

The resulting equation for municipalities that collect their own recyclables is:
CR = 99.08(R) + 117,740;%
where

CR = the annual cost of recyclable collection; and
R = the tons of recyclables collected in FY 1992.

Substituting the tonnage figures for each of the nine municipalities that collect their own
recyclables for "R" in the above equation and adding the calculated collection costs together for
all nine municipalities results in an estimated total annual cost of collecting recyclables of about
$2.16 million (see Table C.11). The average cost per ton for collecting recyclables is estimated
to be $176.7

C.3.2 Municipalities _that Contract with Private Haulers for the Collection of
Garbage/Trash and/or Recyclables

There are 24 municipalities in Palm Beach County that contracted with private firms in FY 1992
for the collection of garbage/trash and recyclables within their jurisdictions. Another
municipality, South Bay, contracted with a private firm for the collection of garbage/trash.?

The methodology used for estimating the total collection costs for the 24 municipalities that
contract for collection services consists of five steps, as follows: (1) for a sample of eight of
these municipalities, total costs are determined along with the number of occupied units serviced;
(2) the average cost per occupied unit is calculated for the eight municipalities in the sample; (3)
the percentage of occupied units served is estimated for the municipalities in the sample; (4) the
total number of occupied units serviced in the 24 municipalities is estimated by multiplying the
percentage of occupied units served in the sample municipalities (determined in Step 3 above) by
the total number of occupied units in the 24 municipalities; and (5) the total number of occupied
units served (determine in Step 4 above) is multiplied by the average cost per occupied unit
(calculated in Step 2 above) to obtain the total collection cost estimate. Occupied units include

those that are occupied by full-time residence as well as those that are seasonally occupied.

% The average cost of collecting garbage/trash for the five municipalities analyzed is about
$75.

% The correlation co-efficient for this equation is .92, which means that about 92 percent of
the variability in the recyclable collection costs among the municipalities analyzed can be
explained by the independent variable (i.e., tons of recyclables collected).

7 The average cost for the four municipalities analyzed is about $148.

2 The Authority collects recyclables in South Bay.
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This methodology assumes that the various contract relationships, including the average collection
costs, of the sample municipalities provides a reasonable representation of the contract
relationships for the 24 municipalities that contract for collection services.

Collection cost data was obtained for eight of the 24 municipalities, as shown in Tables C.12 and
C.13. This information was obtain from copies of the actual monthly bills received by the
municipalities and summary information provided by Waste Management of Palm Beach.

As can be seen in Table C.12, 30,197 of the 41,414 (or 72.9 percent) of the occupied units in
the eight municipalities sampled were provided residential garbage/trash collection services. The
average cost of this service was about $73 per occupied unit per year (i.e., $6.10 per occupied
unit per month). For all 24 municipalities, about 89.7 percent of the 89,959 units, or about
80,716 units, are occupied. The estimated number of occupied units served is about 58,854 (i.e.,
0.729 times 80,716). Multiplying the cost per unit by the number of units served yields an
estimated annual cost of garbage/trash collection for these 24 municipalities of about $4.31
million (i.e., approximately 58,854 times 73).

As can be seen from Table C.13, 30,347 of the 41,414 (or 73.3 percent) of the occupied units
in the eight municipalities sampled were provided residential recyclables collection services. The
average cost of this service was about $24 per occupied unit per year (i.e., $1.96 per occupied
unit per month). For all 23 municipalities, about 89.8 percent of the 88,746 units, or about
79,717 units, are occupied. The estimated number of occupied units served is about 58,414 (i.e.,
0.733 times 88,746). Multiplying the cost per unit by the number of units served yields an
estimated annual cost of garbage/trash collection for these 23 municipalities of about $1.37
million (i.e., approximately 58,414 times 24).

C.3.3 Total Estimated Municipal Collection Costs

Combining the results for collection of garbage/trash and recyclables for municipalities that
collect their own MSW and those that contract for collection services results in a total collection
cost estimate of $30.4 million, i.e., $22.6 million plus $4.31 million for garbage/trash, and $2.16
million plus $1.37 million for recyclables.

C.4 Step 4: Estimating Costs of Bags, Cans, and Containers

In addition to the expenses incurred by municipalities and the Authority, individuals and building
owners incur the costs of plastic bags, garbage cans, and containers used in collection. Since the
cost of bins used in the recycling programs is included in the capital costs of the municipalities
and the Authority, the costs of using bags, cans, and containers must be included in the cost of
managing garbage.?

The estimated costs of bags, cans, and containers is determined by multiplying the cost per bag,
can, or container by the number of each used. Plastic bags are not reusable and are, therefore,
consumed when the garbage is picked up. On the other hand, trash cans and containers are
capital goods similar to the bins used for recycling. Furthermore, many people used both plastic

» No bags, cans, or containers are typically used to dispose of trash.
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bags and either cans or containers, i.e., the plastic bag is used in the garbage can and plastic bags
of garbage are thrown into the garbage containers at apartment buildings or condominiums. To
estimate these costs, the following assumptions were used: '

] individuals living in residences with four or fewer dwelling units, including
mobile homes, used either or both 30-gallon plastic bags or 30-gallon garbage
cans; :

] individuals living in apartment buildings or condominiums with five or more

dwelling units use 8-cubic-yard containers;

° 65 percent of all residents use plastic bags, and 70 percent of residents living in
buildings with four or fewer dwelling units use garbage cans;*

L a 30-gallon plastic bag and 30-gallon garbage can hold approximately 0.149 cubic
yards or 0.011 tons of garbage;*

° the average cost of a 30-gallon plastic bag is about $0.13;%

® . the average cost of a 30-gallon garbage can is $20, and the average cost of an 8-
cubic-yard container is $500; both have a useful life of 10 years; and

] the cost of capital is 7 percent.

Using the above assumptions, the costs of bags, cans, and containers was estimated to be
approximately $1.9 million in municipalities that collected their own garbage, $800,000 in
municipalities that contract for collection, and $2.1 million in the unincorporated areas of the
County. The average cost of bags, cans, and containers throughout the County is about $9.30
per ton.

Of the 207,914 tons of garbage collected in municipalities that collect their own garbage, an
estimated 168,054 tons were collected from residences with four or fewer dwelling units. The
estimated cost of bags and cans for these residences is:

[(0.65)(11.73) + (0.70)(2.49)]1(168,054) = $1,574,000.

An estimated 39,914 tons of garbage was collected from residences with five or more dwelling

% These percentages are estimates based on discussions held with the Authority and private
haulers.

3! These values are based upon a conversion factor of 0.1337 cubic feet per gallon, and a bulk
density of garbage in bags or cans of 150 pounds per cubic yard.

%2 A survey of plastic bags costs at retail outlets and information obtained from First Brands
of Danbury, Connecticut (makers of Glad Bags), indicated typical costs ranging from 8 to 18
cents per bag. The average of this range is 13 cents. .
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units. The estimated cost of bags and containers for these residences is:
[(0.65)(11.73) + (1.0)(1.14)](39,914) = $350,000. .~

The sum of these costs is the $1.9 million estimated cost of bags, cans, and containers for the
collection of garbage in municipalities that collect their own garbage.

The factor "0.65" reflects the assumption that 65 percent of all individuals use plastic bags. The
average cost of using plastic bags is about $11.73 per ton. The factor "0.70" reflects the
assumption that 70 percent of individuals living in residences with four or fewer dwelling units
use garbage cans. The annual capital cost of a garbage can that is used twice a week is $2.49.
The factor "1.0" reflects the assumption that all individuals living in residences with five or more
dwelling units are assumed to use containers. The annual capital cost of containers used twice
a week is $1.14.

A similar methodology is used to calculate the costs of bags, cans, and containers for individuals
living in municipalities that contract for collection and for individuals living in the unincorporated
areas of the County.

The $26.7 million cost reported in Table B.4 for City Self Collection, is the sum of the $22.6
million cost for the collection of garbage/trash, the $2.16 million cost for the collection of
recyclables, and the $1.9 million cost for the bags, cans, and containers. Similarly, the $6.5
million cost reported in Table B.4 for City Contractor Collection is the sum of the $4.3 million
cost for the collection of garbage/trash, the $1.4 million cost for the collection of recyclables,
and the $0.80 million cost for bags, cans, and containers. The $2.1 million cost reported for
Bags/Container Cost Unicorp. is the $2.1 million estimated for bags, cans, and containers in the
unincorporated areas of the County.

C.5 Step 5: Combining Authority and Municipal Collection Costs

The total net cost of $124.5 is the sum of the Authority, Muniéipal and bag/can/container costs
incurred in FY 1992 for the Palm Beach County IMSWM System, (i.e., $89.3 plus $30.4, and
$4.84 million). This is the total cost used in Table B.1 of Appendix B.

C.6 Step 6: Program Incremental Costs

The program incremental costs for the resource recovery facility (RRF) program and the curbside
collection and materials recovery facility (MRF) programs are discussed in this section. It is
important to note that when calculating Program Incremental Costs the tons of waste managed
must be the same with and without a given program. For this analysis this tonnage is the
700,285 tons of Analyzed MSW.

Tables C.14 and C.15 show the changes in the classification of waste without each of these

programs. Table C.14 is the same as Table 4-1 (Section 4 of this study), indicating that there
would be no change in the classification of tonnage if there were no RRF. On the other hand,
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without the curbside recycling program there would be no separately collected recyclables.™
Without a curbside recycling program, recyclables currently collected by municipalities or the
Authority are assumed to be collected as garbage/trash by municipalities. That is, the 311,411
tons of City Collected tonnage shown in Table C.15 is equal to the sum of the 294,381 tons of
City Collected garbage/trash, the 12,300 tons.of City Collected Recyclables, and the 4,760 tons
of Authority Collected Recyclables shown in Table 4-1 (or Table C.14).

Similarly, the 572,924 tons of Contractor Collected garbage/trash shown in Table C.15 is equal
to the sum of the 525,080 tons of Contractor Collected garbage/trash and the 47,844 tons of
Contractor Collected recyclables shown in Table 4-1 (or Table C.14). The 47,663 tons of Self-
Hauled garbage/trash shown in Table C.14 is equal to the sum of the 44,502 tons of Self-Hauled
garbage/trash and the 3,162 tons of Self-Hauled recyclables in Table 4-1 (or Table C.14).
Finally, all of the City and Contractor Collected recyclables are included in the Analyzed MSW
stream. Therefore, the 388,844 tons of Contractor Collected Analyzed garbage/trash in Table
C.15 is equal to the 341,000 tons of Contractor Collected garbage/trash in Table 4-1 (or Table
C.14) plus the 47,844 tons of Contractor Collected recyclables in Table 4-1 (or Table C.14).

The estimated Program Incremental Cost of the RRF in FY 1992 is $15.3 million. For the
438,000 tons of Analyzed MSW that were either combusted at the RRF or recovered as ferrous
metals from the RRF, the average Program Incremental cost was $35 per ton. The estimated
Program Incremental Cost of the curbside recycling and MRF program in FY 1992 was $10.1
million. For the 61, 460 tons of Analyzed MSW that was recovered and sold or otherwise
beneficially used reflects a total of about $164 per ton.

The methodologies and additional assumptions used to estimate these costs are presented below.
Refer to Table C.16 for the breakdown of the Program Incremental Costs.

C.6.1 RRF Program Incremental Cost

The RRF Program Incremental Cost is composed of a $1.28 million incremental G&A ¢ost and
an $18.1 million incremental RRF cost. The costs are partially offset by an incremental savings
of $4.05 million at the landfill.

The $1.28 million G&A incremental cost reflects an assumed added cost for contract
administration, director of planning and engineering, director of engineering structures, risk and
-safety, and environmental programs. It is assumed in this analysis that half of the costs shown
in Table B.1 for these G&A expenses are attributable to the RRF.* It is further assumed that

% The calculation of the Program Incremental Costs for the curbside recycling and MRF
program assumes that other recycling activities would continue. In particular, the Authority
would continue to recover ferrous metals and aluminum from garbage/trash delivered to the RRF
and mulch and compost from the garbage/trash delivered to the landfills.

3 Discussions with the SWA indicate that the RRF contributes significantly to the G&A cost;
the exact amount, however, is unknown. The relatively small contribution of the incremental
G&A costs does not warrant further investigation of these costs to determine the actual amounts
attributed to the RRF.
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thee were no other G&A increment costs for the RRF. The resulting total incremental G&A cost
is $1.68 million. About 75.8 percent of this cost, or about $1.28 million, is attributable to the
Analyzed MSW. This percentage is the percentage of all-non-G&A cost attributable to the
management of the 700,285 tons of Analyzed MSW. -

The incremental cost of the RRF includes all of the $16.7 million O&M and about $17.0 million
of the capital costs® associated with the RRF. This total incremental cost is partially offset by
$8.77 million in electricity revenues and $0.238 million in material revenues. The total net
incremental cost is, therefore, $24.7 million (i.e., 16.7 + 17.0 - 8.77 - 0.238). Of this amount,
about 73.5 percent is attributed to the Analyzed MSW. (This is the ratio of the 635,381 tons of
Analyzed MSW to the 863,962 tons of garbage/trash managed in FY 1992.3) The $18.1
million incremental cost shown in Table C.16 is approximately equal to $24.7 times 0.735.

The incremental landfill savings occurred because the resource recovery activities reduce the
tonnage (and volume) of waste disposed of at the Class I landfill. The $4.05 savings is the 73.5
percent portion of the $5.50 million total estimated savings at the landfill. The total incremental
savings consists of the sum of an estimated $0.945 million incremental savings in landfill capital
costs, $0.348 million incremental savings in compactor capital costs, $0.578 million incremental
savings in landfill operating costs, $2.41 million incremental savings in cell development costs,
and $1.22 million incremental savings in closure costs.

The FY 1992 landfill capital cost is estimated to be $1.34 per cubic yard. An estimated 705,000
cubic yards of landfill capacity were saved in FY 1992 as a result of the volume reduction due
to combusting garbage/trash, recovering and diverting ferrous metals, and reducing the need for
cover material. The $0.945 million estimated savings is equal to 705,000 times $1.34.

Based on information provided by the Authority on the utilization of compactors at the landfill,
including required spares, CSI estimated that the RRF reduced the number of compactors
required at the landfill by five.*” Assuming that a compactor costs $375,000 and has a seven-
year useful life, the estimated annual capital cost of the compactor, at a 7-percent cost of capital,
is $0.348 million.

The $0.578 million savings in landfill operating costs consists of estimated incremental savings
of $191,000, $92,100, and $295,000 for compactor O&M, wages and benefits of compactor
operators, and cover material, respectively. These estimates were derived from data provided
‘by the Authority on FY 1992 compactor maintenance and operator costs. The cost of the cover
material was assumed to be $3.00 per cubic yard.

% The approximately $1.35 million capital costs associated with the purchase and
development of the North County Complex would not be saved if there were no RRF. These
costs would be reallocated to other activities.

% The same ratio would be derived if volume rather than tonnage were used.

%7 The methodology and data used to estimate the number of compactors used at the landfill
was adapted from SWA "Financial Impact of Landfill Depletion Due to Plant Outage," October
21, 1993.
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The landfill cell development incremental cost of $2.41 million is based on historical costs for
earthwork and engineering and construction of about $272,000 per acre, or $3.42 per cubic
yard.*® The RRF saved an estimated 705,000 cubic yards of landfill capacity in FY 1992. The
$2.41 million incremental savings is equal to $3.42 times 705,000. The Authority also estimated
the cost of closure and post-closure maintenance to be $1.73 per cubic yard. The $1.22
incremental closure savings is equal to $1.73 times 705,000.

C.6.2 Curbside Recycling and MRF Program Incremental Cost

The curbside recycling and MRF Program Incremental Cost consists of a $0.349 million
incremental G&A cost, a $9.26 million collection incremental cost, a $0.531 million MRF
incremental cost, and a $0.551 million Promotion and Education incremental cost. These costs
are partially offset by an incremental savings of $0.637 million at the landfill.

The $0.349 million G&A increment cost reflects the Recycling Services Administration cost
shown on Table B.1. It is further assumed that there were no other G&A incremental costs for
the RRF. The resulting total incremental G&A cost is $0.366 million. About 95.4 percent of
this cost, or about $0.349 million, is attributable to the Analyzed MSW. This percentage is the
ratio of 64,904 tons of Analyzed recyclables to the total of 68,066 tons of recyclables.

The estimated incremental collection cost of $9.26 million is by far the most important calculation
for estimating the curbside recycling Program Incremental Cost. This cost consists of the
incremental collection cost to: (1) the Authority to collect recyclables in five municipalities; (2)
the Authority to contract for the collection of recyclables in the unincorporated areas; (3) the
municipalities that contract for collection of recyclables; and (4) the municipalities that collect
their own recyclables. To this cost is added the Recycling Grant expenditures for such items as
collection vehicles and recycling bins. These costs are somewhat offset by the savings incurred
by residents to purchase bags, cans, and containers. These incremental costs are shown in Table
C.17. ' :

Of particular importance is the fact that when the Authority and the municipalities that contracted
for the collection of recyclables implemented their curbside recycling programs, there was no
reduction in the cost of collecting garbage/trash. Rather, contractors charge an additional fee for
the collection of recyclables. These additional fees represent the incremental collection cost for
the Authority and municipalities that contract for collection.®

The $1.49 million shown in Table C.17 for the collection of recyclables by the Authority in Lake

Worth, West Palm Beach, Belle Glade, Pahokee, and South Bay is the sum of the $1.18

8 SWA, "Financial Impact of Landfill Depletion Due to Plant Outage," October 21, 1993.

¥ In 1993, the SWA rebid collection services in the unincorporated areas of the County.
This was the first rebid since these contracts were amended to include curbside recycling.
Although the total average rates charged for collection were significantly reduced as a result of
this rebid, the relative cost of collecting recyclables increased. This further supports that the total
fees charged to collect recyclables reflect the incremental collection cost of the curbside recycling
program.
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Recycling Collection cost for these communities listed in Table B.4, the $0.273 million Recycling
Trucks capital cost shown in Table B.9, and the $0.034 million Lease of Recycling Trucks shown
in Table B.10. . L B o o R

The $4.76 million paid by the Authority for the curbside collection of recyclables is equal to the
portion of the total Mandatory Collection District expenses listed in Table B.4 that were attributed
to the collection of recyclables.” These values differ from those allocated to Recyclables in
Table B.4 because a portion of the cost of collecting garbage/trash is also allocated to the cost
of collecting recyclables to account for the recovery and sale of materials from the garbage/trash
(e.g., ferrous metals).

The $1.37 million expended by the 23 municipalities that contract for curbside collection of
recyclables is the amount calculated in Section C.3.2, as shown in Table C.13. The $0.957
million expended by the 13 municipalities that collect their own MSW was estimated using the
same methodology as described in Section C.2.1. This reflects an estimated $23.770 million cost
to collect garbage/trash without the curbside recycling programs, as compared to the $24.727
million cost to collect garbage/trash and recyclables with the curbside recycling programs. °

The Recycling Grant cost shown in Table C.17 is the $1.04 Recycling Grant cost shown in Table
B.4. The $0.359 million savings in plastic bags, garbage cans, and containers resulting from the
curbside recycling programs was estimated using the procedure described in Section C.6.1. This
savings is the difference between the estimated cost of $5.188 million without the curbside
recycling program and the estimated cost of $4.829 million with this program. This savings
reflects the substitution of recycling bins for bags, cans, and/or containers. The cost of the bins
is included in the costs of recyclables collection.

The incremental cost of the MRF includes all of the $1.36 million O&M and about $0.917
million of the capital cost* associated with the MRF. This total incremental cost is partially
offset by $1.72 million in material revenues. The total net incremental cost is, therefore, $0.557
million (i.e., 1.36 + 0.917 - 1.72). Of this amount, about 95.4 percent is attributed to the
Analyzed MSW. Thus the $0.531 million incremental cost shown in Table C.16 is approximately
equal to $0.557 times 0.954.

The total incremental Promotion and Education cost is assumed to be 75 percent of the $0.770
million reported in Table B.8, or $0.578 million. Of this amount, 95.4 percent, or $0.551
‘million, is attributed to the Analyzed MSW. The remaining Promotion and Education cost was
assumed to be expended to support recycling programs other than the curbside recycling program.
Similarly, for this analysis it was assumed that all of the $0.145 million Miscellaneous Recycling

4 Pellowtiz, Dan, "The Estimated Costs of the Components of the Authority’s Integrated
Solid Waste Management System," SWA, March 1993, page 11.

4 The approximately $0.235 million capital cost associated with the purchase and
development of the North County Complex would not be saved if there were no MRE. This cost
would be reallocated to other activities.
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cost reported in Table B.1 was spent to support other recycling programs.*

The incremental landfill savings occurred because the curbside recycling and MRF program
reduced the tonnage (and volume) of waste disposed of at the Class I landfill. The $0.637
savings is 95.4 percent of the $0.668 million total estimated savings at the landfill. The total
incremental savings consists of the sum of an estimated $0.109 million incremental savings in
landfill capital costs, $0.0696 million incremental savings in compactor capital costs, $0.0722
million incremental savings in landfill operating costs, $0.277 million incremental savings in cell
development costs, and $0.140 incremental savings in closure costs.

The FY 1992 capital cost of the landfills is estimated to be $1.34 per cubic yard. An estimated
81,100 cubic yards of landfill capacity were saved in FY 1992 as a result of the volume reduction
due to the recovery and divergence of recovered material. The $0.109 million estimated savings
is equal to about 81,100 times $1.34.

Based on the utilization of compactors at the landfill in FY 1992, including required spares, CSI
estimated that the curbside recycling program, including the MRF, reduced the number- of
compactors required at the landfill by one.” Assuming that a compactor costs $375,000 and
has a seven-year useful life, the estimated annual capital cost of the compactor, at a 7-percent cost
of capital, is $69,600.

The $72,200 savings in landfill operating costs consists of an estimated incremental savings of
$26,200 and $46,000 for compactor O&M, and wages and benefits of compactor operators,
respectively. These estiiates were derived from data provided by the Authority on FY 1992
compactor maintenance and operator costs.

The landfill cell development incremental cost of $277,000 is based on historical costs for
“earthwork and engineering and construction of about $272,000 per acre or $3.42 per cubic
yard.* The curbside recycling and MRF program saved an estimated 81,100 cubic yards of
landfill capacity in FY 1992. The $277,000 incremental savings is equal to $3.42 times 81,100.
The Authority also estimated the cost of closure and post-closure maintenance to be $1.73 per
cubic yard. The $140,000 incremental closure savings is equal to $1.73 times 81,100.

“2 The relatively small contribution of these incremental costs does not warrant further
investigation of these costs to determine the actual amounts attributed to the curbside program.

“ The methodology and data used to estimate the number of compactors used at the landfill
were adapted from SWA, "Financial Impact of Landfill Depletion Due to Plant Outage," October
21, 1993.

4 SWA, "Financial Impact of Landfill Depletion Due to Plant Outage," October 21, 1993.

C-18



‘(1ourd) Z661 *O€ Jequeldos *,pung Aq 3 pue

Y jo IUIQWOY, ‘YMS U pe3iodes Se spunj 931AI9S 1GOQ PUR UOY oY) uo 8 oyyeq o1 p s{ $p d puog uo ) | 010N
«'2661 '0F Jequeides Buipul sea,, 83514 ‘eptioty "Alunod yaeeg wWivd O ALIHOHLNY ILSYM GI10S *Hodey [eueuld [SnuUY eAisueyesdwo), :03N0S
{E0E’092°68%) (25Y'€00°E0LS) ¢01'680'G$ (ISN3I4X3) IWOINI L3N
(eL9’eee’s) (v2s'goe’ac) {oez’LLe’0€)
(v8y'652'G) (v8v’'65¢'S) (r8v'652's) sasuadx3 auspue]
(621L'vE) {084°L0L'bE) (0SL°'L0L'pE) 'sasuadx3 asea/isasalu)
i cee'aLlL auioou| snoaue||sasIng
L1628 SPaaoold aoueInsuy
978'020'e anuaAsy ueln
851'691'¢e {(18y30) awoduj 1s8183U)
0 0L4'090'e 0L2'090°e (Spaaoonid puog) awoou| 3sasenu|
(SASNI4X3A) STNNIA3Y ONILYHIJO-NON
(069'996°€8) {826'969'99) CEE'090'9¢E {ISN3JdX3) INOINI ONILVHIJO
8v0°'20L V6 ¥£8°02€'LL YL8'02E'LL )
t¥12'008’S 205'€89°S 205'c89°9 sasuadxg 1810
+¥80'99¢’2 ¥80'99€'C +¥80°09¢’¢ adueuauiely g Jiedey
L68'€28’S L68°EC8’S L68'E28’S . S831A19G |BNIORIU0YD
LL6’sLg’ze 150D |ende)
0 6¥1'90€'S1L 6vL'90g's1 uojjeziowy pue uoneloasdag
08Z'625°El 08z‘6es’cl 082°62S'El JojesadQ ueld 01 SluswAed 19BUUOD
609°L56'61 609°LG6'61 609°'1L56'61 sjustwAed 1981U00 Ja|NEH asiyouely
650°'099'vL 650'099'v1L 650'099'v1L " $80)AIag |euosiad
SISNIA4X3 ONILVHIJO
8GE‘0VL 0L 9v9°e29'0lL 906°'08E'ELL
991°Z¢e sanusAay 9410
896'C6Y S92 8siyoue.
085’298 weiBoid BuyoAoay |edidiunpy
£26°LL6°L £26°'1LL6°L £26'1LL6°L sanuanay BujjoAoay
SEv'89L'8% €2L'199'8% €2L°199'8 sanuaasy Bupelsusy |eaNoa)y
LLB'EES VL se94 Buiddi}
699°GE8'98% SIUBWISSASSY
SINNIA3Y ONILVYHIJO
S1S02 S1S00
aiisnrav Q3.140d3y a3iyoday sv

2661 ‘0€ Jaquiaidag Buipuy seap

S3SN3dX3 ANV SINNIAIY 40 INIWILVLS :1'0 318VL

c-19




€661 ‘St 'qed . 'smuig imipuddxl Jun, PORHUL INDINO JINJWOD "YMS 3IHNOS

9E9'EES'8Z  9ES'EES’BT

168'€28'S L68°ET8’'S S3AJIAHIS TVNLOVHINOD
+¥80'99€°2 $80'99€°2 $317ddNS B IONVNILNIVIN ‘HIVd3Y
Z09'€89°S 209°€89°S SASN3dXI ONILVHILO HIHLO
650°099'vL  650°099'vlL S3DIAHIS TYNOSH3d

SISNIIXI ONILYHILO

68'829'22  910°00Y obL’88E'6  €89'S/8 690°S80' S16'058'S 648 0LE'BLI'VE 998'66L'6E L1B'T ¥66'90€°L  808°L89'OLL 808°L89'OLL SIUNLIANIAXI TVL0L
0 0 o [} (o} 0 0 —N.@.Mho.Qm 0EL'vE 0 0o 08L'LOLV'YE  0SL'LOL'VE LS3HILNI
0 686'66€ GYE'EBE'8  £69°GL8 6v4'8L0°C  EEE'BLL 0 28209 14 %: 184 0 oLv’6ZZ’L  6V1°90E'SL  6v1’'Q0E'SL NOILVZILHOWY 8 NOILVIOIUdIa
0 0 S00'vLE 0 €6E'9 181°2E8'Y O 0 0 0 §516'9p vey'6g2'a 8’692 SASNIdX3 ILISGNVT
609°156'61 O 0 0 0 0 o o [o} 0 ] 609°166'6L 60918661 $334 ¥3INVH 3SIHONVYL
0 0 0 0 0 0 0 0 18Z°6Z5'EL 0O 0 08Z'629'EL  08Z'628°ElL $33d4 ONILVHIdO HOLOVHINOD
188'9£9'C LS 06€’L o] L4314 Loy 648 §z6°L 00€‘818'ST  118°Z 699°0E OES'EES'8C  9ES'EES'8Z SASN3dXI ONILYHIJO
Siv ELY oLy 8oy LoV 90t {024 vor [ X¢)4 (4124 10¢ a3nviaa QGN3 HY3A

SAanNNnd VMS aiuanv

aNNd A8 ALNNOD HOV3AE WIVd 40 YMS- SASN3dX3 1VYLOL :2°0 31aVL

Cc-20




-
T

-3

988°LL 0 oLb'62e’L 698'C2E §58°v59 80.°S8L°Z 10t ANNd TVLOL
0
0
0
NN TUIANVT £€6'62 0 0 0 0 §°CE66T NOILONYLSNOD 4/T AIND S 910010V
0 0 vE5'9Z1L°L 0 0 $ES'0ZL L NOLLVIO3HJIA JAS 440 4:1:041014
seliryg yueg V3o LEL [*] 928201 0 G58°v8S 891’859 LOW LS3ANI S18v10V
0 [8) 0 LOE’LOE [0] LOE‘L0E NOILIONYLSNOD S/L TYHLNID ‘M £L100LOY
sasuedx] vispury TUHAANYT SLp'96 0 0 96E°'8 [+] 1£8'Y01L NOILONYLSNOD 4/71 ALND S 91L00L0Y
[{6)] 0 (o] £69'8 0 169'8 ALMIDVA HIJSNVHL HLHON ¥100LOY
0 0 0 S9v'S 0 S9b°'S “SINDJV 3ALIS 311 HLNOS 600010t
SIepOlEpYINSUALX] oS puey TNIANVT {095°61) 0 0 0 0 {095°'6%) JHNSOTI 41 YNV.LINV £000L0V
ISNIIX3I 3OHVHO 13N 1S3YIINI NOILVIO3YdIa  FONVHEWAONI  SHYIISNVHL wioL WL HITWNN
SI1ON 3dAL  HO NINGY ssI ss31 ss31 ssa1 1NNOJJV

aNNd4 NOLLONYLSNOD - LOY ANNA ("1u0)) 120 F1gVL

c-21




118’z [s] 0 Y 2LL'E6Y'LOL  €86°S6Y°LOL 20P GNNd TV10L
L[]
vRe9 16 0 [v] 0 0 16 S3ASNIdX3 ONILYHIHO HIHLO e# Py
sabsey) yueg V389 oeL'e 0 0 0 2L1'E6V'101L  Z68'S6Y°LOL LNIWIOVNYIN LNIWLSIANI S1L8¥201
ISNIdX3 JOUVHO 13N ASIYILNI NOILVIO3Hd3a FONVHEWNINI SHIISNVHL wL0L ERIUS HIGWNN
S310N AL HO NIkav ssa1 $SA ssNn ELREDR]

ANNODDV

aNNd NOLLONYLSNOD - 20 ANN4 (1uo)) :2°0 318Vl

c-22



0SZ°9E 089°LYE'6E €1'vE oyL'Bly 906°106 Zy9'9z8'Y ZLGTYE VY €0¥ ONN3 TV10L
18z0¥SL 1Y SIDUVHD HO/WQV HOd INIWISArQY _ 6666ECY
e inpe w1 ppy UM 810’y 6L’y 18°ay Sd0 JUHON SESEOP
LAT) 109 09 104 2 INOD S4O0 Ui 6SEOY
. LAT) A 98’9 HTIAD OAS NIV dIND3 65E0Y
V3D €89°YZZ 8L Z9'262 DAS AHOINIANY 8SE0Y
V%0 €069 v9'89 NIWQY 1404dNS INIVIN L85E0Y
TUIANV 1E'80% 09L'€9 19°690°L G8G'1ELL Sd0 dNS 3NIHVIN GBGE0Y
S3 § 969°9 V1S Ul NID M 8SE0Y
53 (%A TYHTT) LV1S H1 09 ON 85E0Y
53, . 1LT'6Y 01Z'6ZE ¢ 1V1S U1 0D "1N3D B5E0
S41 01902 ESO'IErL V1S NVH] AINNOJ 'S 8SE0P
SdL gzy'L 906'SYE 1V1S SNYHL AINNOD "M BIEC
V30 €ET LL NIWQY DAS LdSNVHL 89E0Y
ALTNDVAHITA 06°0¢ 658°L6 WYHOOHd NOILDNAIY 99E0Y
Il NIFANVT ¥6'2C ‘T S40 TIIANVE BYEOY
v o vi0 85 1L706E 540 HISNDD [F
' ’ V30 NINGY DAS 10W ONVY 63E0¥
ALIDV € INVHD 3U1L 08SEOY
) v3D i DAS G14-H30 10W MS tid 089E0Y
TIHFANVL az’t 31IS AINNOD '0S 9LSE0Y
vWD 19'0E INIVN SONNOYD 9LIE0Y
V3D S9'9 JONVNIINIVIN ALITIOVS SLIEOY
HOINW WYHD0Ud NOILONGIY SEOY
dWO0J 0 ALV ONILSOJNOD SEOY
.. 300MS 0 OAS JddY OGNV S¢
o ViD . SWILSAS AILN LSE0Y
- V3D NIWQV dNS % 4340 N SEOY
" VAD 0 OAS DNIUIINIDNT SEOY
- V%D EEB'Y WIQV LSNOD % NDIS30 Scor
N I 99 GY00D SJ0 JUHIN 0LSE
. V%0 960’y 11N 1SNOD DNJ HIO 0LSEOY
T wewaarips ok 908 T10'IORT WPy 31M 66 X3 Sd0 HYHON E£99E0%
' = foavnsenc] LM ‘el (INOD'43d0) SdO JHHIN L98E0Y
V&0 IWDW 1IVHINOD SNOILYH3dO 193€0Y
—or - O 1 Wi 9010 T0I93Y 68'8L NVHD DNITJADIY 0B9SEOY
100939 (308 NOLLOITIO0 DNIADH ___6G0SEOY
¥ TI02J3Y_600'61 66°L SYZ'E M T100 DNTAJY 959SE0Y
e - U 0 HIINID ONNIADIY ZE95E0¥
03934 Ya'zt 99z'C TI02 DNTAJY TWOD GSDSEOY
x 1102934 ALID 141 109 ENTAOY ¥SOSE0Y
i 18 caree P V59 ¥8°08 NINGY 43S DN[IJAD3Y £305E0Y
TI02034_1¥2'LL rys'y M1 ALID 100 DNIADY Z9H3EOY
ordree e %) PPV Va0 D OAS INIVIN diND3 €E05E
oY A e 0 PPV V3D ) ELO’ OAS AHOLNIANI TEDSEOY
ONOYd 610'L2 VLE'69Y NOILVONGI WWOD 3V Bid ____£195E0Y
OWOYd OEV'ED 33V GNd DBIND 1DAJY UIG____8099E0Y
V%D 82’9 08Z" SWILSAS ALTILN Z093E0Y
Sal 056 V1S H3JSNVUL AVHII0 €EIEQY
o 9 P 1M €91 GH00D S40 JUHIN 01SE0Y
vED 976'091 1HOJ4NS % Y340 HIQ HOW O19EOY
A7) SEL6T TZY'LE NINGY ST ZBYEOY,
V3D )OE 0¥ ¥92’6 ¥D6'6€ S35IAU3S 301440 SavEQY
L&) 0L6'3E 003 OLY'5E NINGY ONISYHOUN SAYEQY
V3D £Y¥'606°L 11991 096’36t NINGY H3S HINOLSND €8YEOY
19AGLN V01 04 413 TYINTD 108 V%0 ¥LY'SOE'L OEL’VE 9EY'OL [TTH B6E ZZL L SIDIAYIS WVIINVNIA OBYEOY
V4D 649'3C 0 [ 6L0'9Z S3DIAU3S IVIONVNI ‘HIO DOBYEOY
LKD) E1L18L'T [T BLLAEE T NIWGV ALIIVS W ASIY oF
AT eor 602°L €50°ZZ NINGY 13NNOSHId 2
OWOYd 6EY'2o 6EY'ZO NINGY 33V 8Nd VEOY
&l 860'89 860'89 FOUd 1¥103dS ' DNINNVd 9zZYEOY
LAT) 80£°950 SZ'00Z 656958 WAV DOBd HIANS v
VRO/MHH N GZ6'EL 9Z6'CL WYHO0Ud DASID oy
UONISOD/MHH OvZ'0LE YZ'E 086'€LE OAS 31SVM SNOGHVZVH o
VED/MHH Z59'591 Z Z29'581 SWOUd UIAN3 % NV §1G 0
vi9 o 0 60°Z 0 060'C *S'IWAIIHD NOILDIS 3
V%9 TEL'08L 0 108°C [ €9 681 NiJ HIANI WAV Ui HOW oy
LAT) 250028 0 ¥56 0 110°128 “HIO IALLNI3XT 0 3140 0y
NGO UKD LN aa vioL EITTTR. L
suoN AL HOMMQY Ee)) s L) s ANNCIIV

ANNd DNLLYHILO - €0 GNNA (u0D) 12°0 F18VL

Cc-23




0 g926°L L29'eL0'vE  $28°209 0 6¥6°S6°2C GLE'vLL'LE +O¥ ANNd 1V1O0L
0
se018yD yueg VB9 G26°1L 129'€L0VE__ +28°209 0 6v6'36¥'Z 61E'vLLLE ANIWIOVNYIN LNIWLSIANI S18vv0P ,
3SN3dX3 J0UVHO 13N 1S3yALNI NOLVIJIHAIA  3ONVHOWNOND  SHIISNVHL oL UL yIIANN
SILON AL HO Niwavy $S31 ss31 ssa1 ssa1 ANNOOOV

dNN4 3DIAHIAS 1934 - YO ANN4 (3uo)) 20 F19V.L



648 0 9L46°9L1°L §98°LLL L SO ANN4 TVLOL
s90s3yD yueg vR9 6.8 0 9L6°9L1°L §68°LLL L LNIWIOVNVIN LNIWLSIANI SL8ysovr
asNIa a3aN1oNI 13N 1S3Y3LN NOILVIOIHdI JONVHEWNONI SHI4SNVUL wioL Jun HIAWNN
SALON 3dAL DHD HO NINGY $$31 ssa1 ss1 ss1 ANNOJIV

aNNd JAHISTH DNILYHIJO - SO ANNd (1uo)) :2°0 F1avL

Cc-25




YLL'0BE Z2856'Ce8'Y O EEE'BLL 6L1°89€E°2 L16'E6 0L0'ELO’s 90% GNN4 TVLOL
0
0

0

1]
0 0 0 08 0 0S S3DIAHIS AHOLNIANI 2489901
§9suadx] elspuny 39034a ¥92°'c9 0 0 SLE'E 0 6€£9'99 SNOLLVHIJO LHO4dNS INIYVIN 1685901
$95U0dx] oYspUTY SdlL 1] 0 0 0 0 0 Sd1 ALNNOD 'N SEB8590Y
sesusdx3 ayspuey Sd1 gLETL 1] 0 202’09 0 LLS'TL S41 ALNNOD “IN3D YE£8990Y
$05USTX] GliSpUT) Sd) §28°01 0 0 0 f 0 G48°0L Sdl ALNNOD 'S €£8S901
s95U0dx3 olispusy S41 91961 0 0 0 0 9.5°64 Sdl ALNNOD ‘M ZE8S901
sssuadxg eispuiy TUJANVT FIXAT4 0 0 G96'81 0 002Z’ty TOULNOD HILVM WHOLS £185901
ON 10} 0inB0RD flIipUt] *Sul/sesULGX] OXTPUTY TI4ONV1 0z.'668°L O 0 8GG'6EL°L 0 B8LZ'GEQ'E NODJ *LNIWJOTIAIA T4ANV 185901
$9suadxg olspun 1TJAANY] 0z6'8TY ] 0 262'691 0 121’865 ON3 :INIJWJOTIAIA TSANVT £185301
$95UBdx] BYTPUEY TUIANYT 166°L2S 0 0 0 0 166°L28 H3IAQ/3UNSOTD TTIHANV £185901
sesuadx oispuey TU4ANV 6v5'€S1 0 0 £80°'vT 1] 9£9°'LLL H3AQ/3UNSOTD TTJANV £185901
TotURGX3 oYtpUT TGNV L9v'LeZ’Lt 0 0 6L1'¥ST 0 9v6°G8Y°L HIAG/3UNSOTD TH4ANYT €18890Y
se1Uadx3) @ljspuny UGNV 9ULY'LL 0 0 206°08 0 8LE‘ZSL HIAQ/AYNSOTO TI4ANVYT £18830Y
€0¥ puny eag/sesundxy olispun YLL'06E VvLL'06€E 0 0 0 0 YLL'O6E S3DNIAHIS LNFWIOVNYIN ANV Z18590Y
0 0 ] 6158’y 0 6v8'y SNOLLYY3JO TTIHANV LybS90Y
0 ] EEE'BLL (1] 1] EEE'BLL $301AYH3S 301440 28890y
$o0)uD Autg V35 Lov 1) o ] L16°E6 LIE'VE ANIWIDVNYIN INTJWLSIANI S18v90¢
0 )] 0 194°21 0 192°ZL NINQV 90Ud "HIANT LEZYI0oY

ASNIIX3 JDUVHI 13N 183HaUN) NOIWLVIO3Yd3a JONVHENNINT  SHIISNVHL wvioL aun HIGWNN
S3LON 3dAL HO NIKQY 8531 ss SsN ssN 1NNOJJV

aNNd LNINIOVTdIY B TYMINIYH - 90Y ANNA (Iu0)) :2°0 319V.L

C-26




Fen 919’9 0 0 960°'v8 ~b8Z'¥8L YrY'ESEC LO¥ ONNd TV10L
e
¥ 0
N [+] [*] 0 0S 0 0s S3JINHIS AHOLNIANI L8540V
- [*] [*] 0 868'CL (1] 868°2L JONVNILNIVIN ONNOYO 2GLSL0Y
e [*] 0 0 082 [*] 08¢ ONILSOdNOD EELSLOY
e 0 0 0 0L9°LE 0 0L9°LE NOILD37T02 ONINJAD3H 669540t
0 0 0 0L6°bL 0 0L6'vL ONITJADIY TVIDHIWWNOD 059540
= (1] 0 0 080°0L 0 080°'0L HIINID ONITIAD3Y 209G40p
0 0 0 568°L 0 §68°'L S3JIAHIS O-NI LNIJWIOVYNVIN 0L8VL0b
[*] (4] (4] [*] 9iv'tL §98'680°C LOW 13SSV ® ONISYHIUNd 0S8vL0V
$95UsdX] OuspUT) V39 008‘Y 0 0 826't [*] 8ZL6 S3JNIAHIS HIWNSNOD 0E8vLOY
89012y yueg V39 vET 0 0 YeL 898°'2L1 GEB'ELL S3JIAHIS TVIONVNIL 0L8vL0p
s9suadx3 Quspur) V8o S89 [s] (1] 0 0 SS9 NOLLVYIINNIWWOD 2 NOILVINHOINI E0EVLOY
2] [*] 0 065 0 065 3JIAHIS FLSVM ISNOAHVZVH Lievior
s9suadx3 ayspury Y89 826 )] 0 : 0 0 826 1H0d4dNS 3AILND3X3 20TLL0t
ISN34X3 JOUHVHD 13N 1S3HILNL AONIOUNOQD IINVHEWNINT SHIISNVHL Wwi0L Jun H3SWNN
S3L1ON IdAL HO Ntwav $S:N SsIN ssn ss 1NNOJJIV

aNN4d LNJNFAOUCINI TV.LIdVD - LOF aNnd (‘uo)) 270 319VL

c-27



o0
o
o » |
Q
0 0 0 £49°'a48 0 . ooz'el £58°888 80 ANN4 TVIOL
o 0 £99°548 0 . Qoz’el £68'888 S$3JIAHIS 301440 298v80Y
ASN34X3 FOUHVHI 13N 1SIHIALNI NOILVIOIHd3a AINVHEWNINI SHIASNVHL TvioL ERIES HITNNN
S3LON IdAL HO NInav SSN S$s31 s $831 INNOJIV

annd 193dNI 3LVYNIQHOENS - 80 ANNA (3uo)) :2°0 J19V.L



Cc-29

S6E'SLE 0 SYE'E86’8 LOG’E9L 0 LY9°229’6 Olv aNNd TVLOL
] (V] 015°€95°8 0 0 019'€95’8 S3JIAY3S 301440 288v0LY
asuadag ayspumy ANV 000’2 0 0 008°2 ] 00S't JDVNIvVHd 9lLL00LY
[+] [+] 0 LYE'E 0 LYE'E SINIWIAOHLNI 311S-440 LELOOLY
0 0 4] esh'LL 0 est’LL d1A30 NOd I8 SS3ISSY £0200LY
$asuadxg oyspuey 34 (9£1) 0 0 0sz'ze 0 vL0'2E 1110V ONIMJADAY SIVIHILVIN iv100LY
sosuadx3 ayspury vRo 005’22 0 Q 008 [*] 000°0€ diND3 B “LNV1d ‘ALHIdOHd 6EL00LY
$95uadx3 ByspUN 234 089'vve (1] 0 000°0Z 0 089'v9e ONISSITOHd TVLIW SNOHYHIA SELOOLY
4] 0 ] 858°L6 [+] 848°L6 STT13M NOLLOArNI €CL00Ld
s90i2yD yueg V39 06€‘L [*] GES'6LY 1] [s] geec’iey LNIWIOVNVIN ENTWLSIANI Si8v0Ld

ISN34X3 JOUVHI 13N 1S3HALNI  NOLLVIOTY4IQ JONVHEWNINI SHIISNVUL WLOL Jun HITWNN
S310N dAL HO Ninav ssN $s31 ssn ssIN ANNOJJV

dNNd NOILONYLSNOD - OLY ANNA (u0)) ') F19VL




L8 0 686°66¢ 0 bvv'L86° 681°LGE'Y £iY GNNd4 VY101
0 0 686°66€ 0 0 686°66€ S3J1AY3S 301440 (41204154
soBiey) yueg V39 LS 0 0 0 Yy LG6°E 00S°LS6°E ANIWIOVNYIN LNIWNISIANI SL8YELY
ISNadx3 30UVHO 13N 1S3U3LNI NOIAYIDIYUdIG JONVHEWNINI SHIASNVHL wL0L WL HIGWNN
SILON 3dAL  HO NINOV ssN 5§31 $531 ss ANNODOV

annd 3AYISIH TVYHIANID - €LY ANN4 (u0)) :2°D 19Vl

Cc-30




8LLLLL'L 684°829°ZC [+] 0 0 0 68y°'8z9°'2e Siv GNNd TVI0L
NOILO3T10D 9l€E ) 0 0 0 9l€e 6 1sia 06195iY
NOILI3710D 414 0 ] 0 0 02 8 1sia 08195LY
NOLLD3ITNO0D 808'9¢ z10'Le 0 0 0 (4] zlo’Le S3ISNIdX3 H3HLO L 1SIa 0L19S1LY
NOIL23770D 169°CLE 0 0 0 [*] 169°2LE $334 HIINVH 3SIHONVY4 £ 1sid QL1951
NOILD3T10D 185'0S1 £0L'291 0 4] 0 0 £04'291L S3SN34dX3 Y3HLO 9 1SIa 0919S1L
NOILD3710D TLL'EST'T 0 [*] (V] 0 zLL'ese’s $334 HATNVH SIHONYYY 9 1S1a 0919GLY
NOLLO3T10D 8L2’'L8 £42'26 0 [+] 0 [+] EVZ'Z6 S3SN3d4X3 HIHLO S 1S!a 0S19GLYy
NOILO3T10D 2v0°'280°L Y] 0 0 [*] 2h0°'Z80°L $334 H31NVH 3SIHONVYY 6 1SId 051961d
NOILD3110D 080'v8Y 229'€08 0 0 0 0 229°'€08 SISN3dX3 H3IHLO ¥ 1SIa opLaSty
NOLLO3T100 S9Z°LYE’S 4] [+] Y] 0 59Z'LYE’S $334 HINVH ISIHINVYL ¥ 1SId ovL9sidy
NOILD37702 oLb'8sy 92G°E68 0 [¢] 0 1] 925°'€68 S3ISN3dX3 HIHL0 € 1SI1a 0EL9SLY
NOILI3IT10D YES'OEL’9 0 0 0 0 VES'OEL’D $33d4 H3TNVH JSIHONVHY € 1Sia 0EL9G1Y
NOILD3T110D LST'ELE 069°0vS 0 0 0 (4] 069'0tS S3SNadX3 H3H10 ¢ 1SIa 0Ci9SLYy
NOILD37102 108°28Y'E 0 0 0 0 108°28b°E $334 H3INVH 3SIHONVY4 2 1S1a (431104
NOILLD31I0D +¥99°'£0L 8Lb'EEl 0 (o] [+] 0 8LY’EEL S3ISN3dX3 HIHIO0 L 1Sia OL19SLY
NOLLD3TI0D §05'842°L 0 [*] 0 0 505°'842°L $334 HITNVH ISIHONVHA | iSIa oLL9SLY
NOILI3T10D 980°Ee 0 0 0 [*] 980°€Z JAS 931 3dISIN0 001961t
3SN34X3 Q3anIoNL 13N ASIYIANI NOILVIO3Hd3a IONVHENNINI wvioLr Jun UIGNNN
SILON 3dAL OHJ HO Ninay ssN ssN ANNOJIV

aNN4 NOLLOITI0J AHOLVANVYIN - SLY dNNd (3uo)) :Z°3 318V

c-31




66611 00g‘CL S 86v’'L9 JOHMOVE 3SVI S41 ape|o 3jjeg (074
KT AYA 0/9°L GlL G60°GT 3IVOS S41 apejo ajjeg (474
L€9’S LL8'L ov £L0°GL 9079 3LSVM SNOAHYZVH S4l ape[o ajleg (074
0 0 8 719’68 H3Z0Aa HITMVYHD Sd.l 8pe[o ajleg oc¢
289°L 690V (074 8/g£'L8 (39VHVYD)ISNOHIYYM Sdl ape|9 3j|8g oc
GE6°'6 LYL'S G veL'OY JHUNLINHNA HY1NAOW uonessiulwpy Gi
zev'ee ¥8G'GL (14 009'68¢€ dIND3 5a18 NInav uollensiliwpy Gl-
0 0 G 000'Ge H1dND ININ uojjensuwpy Gl
A4 LG6'LE ol 696°6.L€ JHUNLINYNA HVYINAOW uonessuIwpy St
182’9 oSl G zsL'se JHNLINYNG HYINAOW uonensivIwpy Gl
S/L9'Lve 8/8'GlLlL ov LOL'SEQ'Y 518 NOILLVH1SININGY uonessiuwpy Sl
ove’e LLS'L [+ 988'LE JUN.LINHNG HYINAOW uoneJsiuiwpy Sl
Liv'LL AAAN oL YA AAN WNILSAS TVNSIA Olany uollensiuiwpy Sl
961°0¢ JANA ] ov 969'81€ DQA78 NOILVHLSININGY uoflessiulupy Gl
8sz'zl 609’8 ot ¥60'98 W3LSAS 3131 uoneSIUIWPY Gl
*TAV N 7 (A} (o]¢] £6G'GS JONVYIvE NOSH3ad uonexnsiyiwpy - G|
126’6065 SGL'8LY [+ 9/.2'060°C OHd LNIWSSISSY TVIDAdS uonesnsuwpy Si
00€‘L6E 288'0¢¢ S 60Y'v09°L OHd LNIWSSISSY VID3dS uoiensIUIWPY Gi
YEY' VL IXAANA) 14 1688y OHd LN3IINSSISSY 1VIDAdS uonensviwpy Gl
0 0 (* gLe'ece LN3WJ0T13IAIA IHVYMLI0S uonessiuwpy Gl
q18°cc 60.'81 G 9v6’'€6 ININ 1.N3O VYLva uoneysIuIWpPY Gl
0 0 G 069°€e HLJWO ININ uoljessiuiwipy Sl
0 0 [+ 692'6L WILSAS HILNJINOD uonensuIWpY Gl
0 0 G 868'LC JHVYMLI0S HILNDNOD uonenswpy o1
0 0 - g 0€£5'8¢ JHVYMLA0S HILNdNOD uoensuwpYy Sl
90G‘ve 96¢'8¢ (* ost'Ll JHVYMLA0S 10371100 B 1119 uonensiuwpy Gl
¥6L°CC z69'8l G 8G1'€6 JYUNLINYNAS AON HLHOMVYH uonensuIwpy Gl
LG8'ELO'L  L16LEE ov Shv'oLG'el SLNIWIAOUWI LIS xa|dwo) Aluno) yuonN L
cLL'e8s LYS'v6L otV ¥88°18L°L S.LNIWIAOHIINI DNINOZ xaidwo)d Ajunod yuoN L
gGi’eee’lt  v99'ovy oY 9G66'9Z9°L L dNI ALITILN LIS xajdwod Awuno) yuoN L
€V6'6EE’'L  €£65'9bP ot GEL'€98'LL L 311S xajdwo) Ajuno) yuoN L
1502 OlLVZILHOW  SHVEA 1s0o NOILdIHOS3Ia HIGWNN
d3zZIMYNNNY NOILVIO3Hda 34117 183 l3assv NOILVY201 NOILYOO1

(26Ad) vAIHOT4 ‘ALNNOD HOV3dA INTVd 40 YMS - S13SSV €D 31avl

Cc-32



80’8 009’9 S 000’ee H3TIvHL 4OL N3dO liypue DN 214
LGL'601L 00006 9 000’05t 437NVIN JWCH lli4pueT ON ¢
0oeg’sl 8sLL'LL oL veLLLL ~ - 03 TIONV R 3did liypuey ON g¢.
220’6l 66G'GL S G66°'LL © Y3dIMS L33ULS NZNSI lijpue] ON ¢
o 0 § ¥69°'2LL HOLOVAINOD TTIHANYT lispue ] ON §¢
CLLL'99 v1Z'vs S 890°LL2 HO.LOVdNOD TTHANV lypueq ON G¢
LEE'6L z8g'el oL GL8'GEL D3 TIONV B 3did lipue JN g¢
v9e’0e 006've S 00§'veL 03 M LINN N33HOS HaIMOd lijpues] ON g¢
8€G'LL Z8EVL S oL6'LL H31vd DINNvdaLH ipuet ON 1:14
8¢8‘9l 008’elL S 000’69 H3dv071 GN3 LNOYA liypuet ON 14
6vE'61l L98'Gl S €EE'6L JONHL dINNG dvOy 440 lipue ON S¢
ceL's 00Z'y S 000‘Le 14174404 liypue] ON g¢
0 o § LZL'vhL HIAVOT N3 LNOYHH liipue DN °r4
6ve‘6l £98°Gl S EEE'6L 0Nl dWNA dvOod 440 lispueq JN °14
0 0 ] osz'olLlL H3AVvO07 AN3 LNOYA liypuey ON 14
0 o S 000‘0Y HIavHo liypueq ON °r4
0 0 S 9€£6°€cCe HAAVOT AN LNOH4 liypueq DN 14
o 0 S L90°LS diND3 S1L ALNNOD 0S S41 Aesjag A
SE9'6Y . z62'9¢ 0¢ LE8'GZS AOHdINI 3LIS LVLS SNVYHL Sd1 Aeljeq Lz
GLE'E 88L°L 074 £G6/°Ge 9078 ALSVM ZVH AOHdINI Sdl1 Aesjeq L
LESG'VE cee’se S oL9’'LvtL H3IavoT 133HM Sd1 Aeljeq A
999°c cLy'L oc ove'se 9079 ALSVM ZVvH AvH1Ed S4d1 Aesjeq XA
£68°Gl 000'ElL G 000’99 HITddVHO aaniv S41 Aesjeg 1e
819’8l £92'SL S LEE'9L H3avO01 30HMNOVE S41 Aeisjag XA
£68°Gl 000’el S 000’99 Ha1ddvd9 a3imv Sd1 Aesjag ic
L9L°6L oLz'glL S 6v0°L8 H3avol Sdl1 Aelsjeq XA
v£G'99L veC’ss 074 S89°v9L’L NOILVLS HI4SNVHL S41 Aesjag X4
o 0 ] 991'8¢ HOLOVdWOD NOILVLS S41 Aeljag l¢
0 0 S L18'LY HOLIOVJNOD NOLLVLS Sd1 Aesjeq lc
LLE'ILL G6E'E6 oc 806°£98°L 31IS NOILV1S SNYHL Sdl1 Aesjeg A
0 - 0 ) ELL'6Y H3avOT1 dN3 LNOYA Sd.l epejp sjjeg 414
1S00 OLLVZILHOW  SHV3IA iS00 NOILLdIHDS3a H3IgnNNN
Q3ZMVYNANNY NOILVIO3HdI 3417 1S3 13Ssv NOILYOO1 NOILVOO1

(€6Ad) vAIHOTH ‘ALNNOD HOV3AL INTVd 40 VMS - SLASSY €0 J19vL

Cc-33




0 0 S £88'€9l H3Z04 H3TMVHDO ll3puey ON S¢
100’09 €00°LY S 910'G60¢C IAVH M HIAVOT HIM1FIHM lljpue’] JN ¢
€26'LE 860°LE S 061’661 NOOVM HIaLVM lijpueq ON 414
0 0 S 90S’ELY H1S33a NIVLHND HIV lipue ON 1214
0 0 § 00L'v¥ J0OHNOVE lIpueq ON S¢
0 0 G 68922 43Z0d 1ng l3pueq ON 514
0 0 14 860°1L9L H3Z04 T1Ing Iipueq ON G¢
0 0 14 860°L9L H3Z0d 1ng li4pueq ON 514
¥60'91 86L°EL S 066°99 H3Z200 11n9 v-a liypue] ON 14
0 0 ‘ S L88'€9L H3Z0d4 11Nhd lpue ON 214
0 0 S LS9'SEL H3Z704 TINnd liypue] ON Ge
0 0 14 681’091 H3Zoa 1ng lipuen ON 14
G9€'0C 0091 9 005°e8 H3AVHO HOLOW NOIdWVYHD lipue] ON ge
LSY'CL G1zZ'0l S 9.0°LS H3LHOS B HOAIANOD 4pueq ON g9¢
0 0 S L88°t9L H3Z0a 1Ing iypue ON g¢
0 0 14 €10'¢6C H3Z0a 11Nng npueq ON 14
6ve'61 L£98'GL G €EE'6L ADNHL JWNA AVOY 440 li4pueq DN 14
GE6'GL 890°cL 9 8€£'G9 HOLVAVIX3 DITNVHAAH liypueq ON 14
LEV'EY . ovs'ov G 00.°20C 'S310 M H3ZILVIND3IS 3HIL lpueq ON 114
cov'Le 008’62 S 0oo‘6ZL HOLVAVIX3 DITNVHAAH lipue] ON 14
090°cL 068°6 S svv'6b HOLVAVYIX3 JINMNVHAAH lpue] JN 14
L9v’'TT vev'sl G 61126 HOLVAVIX3 JINMNVHAAH liypueq ON S¢
0 0 S 000'20¢ NVd H3dVHOS lijpuey ON S¢
0 0 14 eLL'stL HOLVAVIX3 TNVHAAH lypueq ON 14
0 0 9 869'6¢ (€) Slid ® S31VvOS lipue ON 14
0902l 068‘6 S svv'ev HOLVAVYIX3 JITNVHAAH lijpuey ON Ga¢
090°CL 068°6 G 8svv'6b HOLVAVIX3 DITNVHAAH lli3pueq ON 1514
0 0 8 005'6Y ~ HOL1OvHl avod liypues JN 514
0 0 14 v61°28¢ NVd H3adv4OS liijpueq ON 14
0 0 g cLo’Lee HOLOVdINOD TIIJANV1 liijpueq ON g¢
0 0 S 008°'LE HOTIVHL AOEMOT lipueq ON 14
1800 OILVZIIHOW  SHV3IA 1S00 NOILLdI"HOSs3a 2 H3IgNNN
J3ZINMVANNY NOILVIO3dda 3417 1S3 13ssv NOILVYOO1 NOILYOO1
€0 318vil

A,Nm>u= VAIHOT1d ‘ALNNOD HOV3E INTVd 40 YMS - S13SSV

C-34



0 0 g 661'8€E H3TIvdL avO1 dOL Sd1 Aesjag 9¢
€0L'G1 LL8'CL S 98€'v9 HOLOvHLl avod OATOA Sdl Aeseq 9¢
99291 6EE‘EL S G69'99 ADNY.L HOLOVHL S4l Aetjeq 9¢
0 0 S 661'8¢€ H37Ivdl avOl dOL S4L Aesjeq 9¢
0 0 S 668'8€ H3vHl avOol dOol Sdl Aetjeq 9¢
€0L'Gl LL8°CL g 98€’v9 HOLOVH.L avOd OATOA Sdl Aesjaq 9¢
€0L'SL LL8'CL G 98e'v9 HOLOvH.L AVOH OATOA SdL Aeljeg 9¢
€0L'G1 LL8'CL S 98€'v9 J0NYL HOLOVHL S4L Aejjeg 9T
0 0 S LYL'09 HO.LOVvHL avod S4l Aesjeg 9¢
cLy'vL 8L8'tL g T60°69 HOLOvHl dvoy Sd1 Aesjeq 9¢
0 0 € 8€0°09 HO1OVH1 avod Sil Aesjaq 9¢
€0L°GL LL8°CL S 98€e'v9 AONYL HOLOVHL Sdl Aejjeq 9¢
0 0 S LYL'09 HO1OVHL avOod S4l Aesjag 9¢
8ev'LL 08¢e’6 S 0069t HIMVvYL NOILO3rd S4.l Aejjeq 9¢
cLy'vi 8i8'LlL S 260°65 HO1OVvHl1 avol S41 Aesjeg 9¢
cLy'vi gLe’LL 9 26065 HOLOVvH.L aQvoy S41 AesjeQ 9¢
sev'iLL 08€‘6 S 0069t HATIvHL NOILO3r3 Sd. Aesjeg 9¢
9€£4'8 000°L G 000°GE dOL N3IdO HITVHL SNVHL Sd1 8pe| ajjeg 9¢
9€£4'8 000°L g 000'GE HITVHL H34SNvHL Sd.l 8pe|D) sjjeg 9¢
9€£4'8 000°L 9 000s¢e HITNVHL HI4SNVHL Sdl1 epe|v 9jjeg 9¢
0N 0 § LYL'09 HO10VHl avod S41 8pe|DH slieg 9¢
0 0 S 661'8¢E HITvHL AvOo1dOoL S4.L eped sjleg 9¢
9e4'8 000°L S 0005¢e H3TIvHL HI4SNVHL Sd1 9pe|H efjeg 9¢
992’91l 6€€'EL ] 569'99 HOLOVHL “MONHL Sd.l 8pe|D 3jleg 9¢
99Z'91l 6EE’EL S G69'99 HOLOVHL “NONYL Sd1 9pe|H 8jjeg 9¢
cLv'vL 8L8’LL S 260'69 HOLOVHL QY : JONYL Sd1 epe[ 9lleg 92
9€4'8 000°L ] 000°SE €661 HIMvHL HIJ4SNVHL Sd.l ape|D ajjeg 9¢
0 0 S 661'8¢€ H3TIvdl avO1dol Sdl epe[ 9jieg 9¢
9929l 6EE’EL S §569'99 HO.LOVHL MONd.L Sd.1 @pe[o 3leg 9¢
oLY' v L9V'9E S 9€€'C81L A0NHL dNNa liypueq JN S¢
6vL'8Y 9.6°'6€ § 088°661 A0NHL dJWNA dvod 440 lipue ] N G¢
1802 OILVZILIHOW  SHVIA 180D NOILdIYOSs3a H3IgNNN
Q3IZINMYNANNY NOILVIO3HdI 3di1 1S3 13SSV NOILVIO1 NOILVDO01

(2¢6Ad) VYAIHOT4 ‘ALNNOD HOV3L INTVd 40 VMS - SLIASSY €0 F19VL

Cc-35




0 0 S LZE'L9 HOLOVHI avod Sd.l euejuen 9¢
gey'al 6v9°ClL g JAZA"] HO1DVHL avoyd Sd1 eugjue 9¢
8v0‘8 009°9 9 000°te H3TIVHL dO1 N3adO S41 euejuen 9¢
gey'slL 6v9°ClL S LYyT'e9 HO10v4dl avod Sdl euejuet 9¢
80’8 009’9 S 000°ee HITVHL dO1 N3dO S41 euejue’] 9¢
20’6 oov‘L S 000°LE ADNYL HOLOVHL Sd1 euejueT 9¢
cLy'vL 8L8'LL S 260°69 AJNYL HOLOVHL S41 euejueT 9¢
8v0‘8 009‘9 g 000‘ee HITIvHl dO1 NadO S41 euejueT 9¢
8v0‘8 009’9 S 000°€e H3TIvHL dO1 N3dO Sdl1 euelue] 9¢
€0L'Gl LL8°CL G 98€'v9 AJNYL HOLOVHL Sd1 euejuey 9¢
80’8 009’9 S 000°ce H3vdl dOL N3dO S41 eugjuen 9¢
8v0'8 0099 G 000°ce H3TVvHL dOL N3dO - 841 euejuen 9¢
¥20’6 oov'L L 000°LE HI3IVHL H34SNVHL S41 Aesjag 9¢
veo’6 oov’L G 000°LE H37IVHL H34SNVHL S4i Aeseq 9¢
z8v’s G669 G 9.L've H3TIvHl H3JdSNVHL S41 Aeljeq 9¢
8sev'LL 08€‘6 S 006'9Y HOTIvdL NOILLD3rd S4L Aesjeg 9¢
20’6 oot’L S 000°LE HINVHL HI4SNVHL Sdl Aeljaq 9¢
20’6 oot’L g 000°LE HIVHL H3JdSNVYHL S41 Aeljeq 9¢
sev'LL 08€’6 S 0069 H3TIvdLl NOILD3r3 Sd1 Aesjag 9¢
8EV'LL 08€‘6 g 006'9Y HITNVHL NOILLO3rd S41 Aejjeq 9¢
9€£6'8 000°L S 000‘se HATIVHL 1IN3D3HD S41 Aesjeq 9¢
9£6°8 000°L S 000°S€E HITIVYL HI4SNVHL Sd1 Aeljeq 9¢
8EV'LL 08€‘6 § 0069t H3NvHL NOLLO3Mrg Sd1 Aesjag 9¢
8sev'LL 08€'6 S 006'9Y HINvHL NOLLOAMr3 S41 Aesjag 9¢
8eEY'LL 08€’6 S 006°9Y H3Tlvdl NOILO3r3 S41 Aesjeg 9¢
9€6'8 000°L S 000°se dOL N3dO H3TIvHL SNvHL Sd1 Aesjag 9¢
0 0 G 668'8¢ H37vdl Av01d0L S41 Aedsjag 9¢
€0L°G1 LL8°CL S 98€'v9 JAONYL HOLOVHL S41 Aesjag 9¢
0 0 S LyL'09 HO.LOVHl avod S41 Aeseq 9¢
0 0 § 668°8¢E HITIvYL dvO1dOol Sd1. Aeljeg 9¢
£0L'Gl LL8'CTL 9 98€'t9 HOLOVHL QYOH OATOA Sdi Aesjeq 9¢
180D OlLVZILHOW  SHVIA 1500 NOILdIHOS3A HIGNNN
d3zZIMYNNNY NOILVIO3Hda  3dI7 1S3 13ssy NOLLYDO01 NOILVOO1

(€6Ad) VAIHOTd ‘ALNNOD HOVAL INTVd 40 YMS - S13SSY €' 319V.L

C-36



G88°LL L99'PL S EEE'EL JDNYL DNITOADIY JHEVT S9J21Ya A UonI3|[0) Lec
9e4'8 000°L S  000°S€E H37IVHL H3dSNVHL Sd41 Awunod N 9¢ ,
9€G'8 000°L S 000°SE HITIVHL H34SNVvHL Sdl Awuno) °N 9¢ «
0 0 G Lze’L9 HO1OvHl avoy S41 Awunod °N 9¢
L'yl 81811 S T60°6S AONYL HO1OVvHL avod Sd.1 Awuno) °N 9¢
9€£G'8 000°L S 000°G€E HIIVHL H34SNVHL S41 Awno) °N 9¢
454} gL8’LlL S ¢60'69 J0NY1 HO1Ovdl avod Sd. Aunod °N 9¢
L'yl 8ig’LlL S z60'69 A0NYL HO1OVHL dvod S4.1 Awunod °N 9¢
9e£G'8 000°L S 000°GE HI3TIVHL H34SNVYH.L S41 Awunod °N 9¢
9€£4'8 000°L 9 000°'s€e H3TIVHL H34SNVHL sS4l Awunod °N 9¢
9€9'8 000°L S 000°G€e H3TIVHL H34SNVHL Sd1 Awunod °N 9¢
454} gig’Ll S 260°69 J0NYL HOLOVHL avod S4.1 Awunod °N 9¢
20’6 oov'L S 000°LE HITIVHL H34SNVHL Sd1 Awunod N ‘9¢
20’6 oov’'L G 000°LE HATIVHL HIdSNVHL Sd1 Awno) N 9¢
cLy'vL 8L8'LlL S 260°69 JONYL HOLOVHL avod S41 Awnog °N 9¢
8eEV'LL 08E‘6 9 006°9P HIATVYL NOILLD3Ard Sd1 euejueq 92
sev'LL 08€‘6 G 006‘9Y H3ATIvHdL NOLLO3rg S4L euejueq 9¢ !
8evLL 08€’‘6 S 0069y HITIVHL NOILO3r3 S44 eueljueq 9¢ >y
8v0'8 009’9 S 000°’te "3V JOL N3dO S41 euejueq 9¢ S
gZy'sl 6v9’clL . G LYT'E9 HO1OVH1 avOH S41 euejue 9¢
gev’'al 6v9°'C1L 9 LYZ'E9 HO1OVvH1 avOH Sd1 eueyueq 9¢
z8t’s GG66'9 S 9LL'vE HITVHL H34dSNVYHL S41 euejueq 9¢
GZv'sl 6v9°CL g LYT'E9 HO12VvH1l avOod Sd1 euejueq 9¢ <
0 0 S LYL'09 HOLOVvHL QvOoH S4.1 euejueq 9¢
8v0’s 009’9 S 000°€E H3TIVHL dOL N3dO S41 euejue 9¢
GeP'Sl 6v9’clL S Ly2'e9 HO1JVvH1l avOH Sd.L euelueq 9¢
80’8 009’9 G 000'€E H3Ivdl dOL N3IdO Sdl euejueq 9¢
gey'al 6¥9°C1L G JAZAR] HO12VvHl avOH S41 euejueq 9¢ '
gZy'siL 6v9°'CL § LYT'E9 HO12vHl1l avod Sd1 euejueq 9z |
0 0 S LYL'09 HOL1OVHL avOod Sd1 euejuen 9¢
0. 0 € GLZ'L9 HOLOVH.L avOod Sdl euelueq 9¢
1500 OILVZILIHON  SHV3IA 1S02 NOILLdIHOS3a H3gWNN
G3ZITYNNNVY NOILVIO3HdI 3417 1S3 13ssv NOLLVIOO1 NOILVYOO01 |

(26Ad) vaAIHOT4 ‘ALNNOD HOVAL INTVd 40 YMS - S1ISSV €0 J1avL



0 0 S - OEe'sy 3ISVH AVAMAvOoH lipue] J8Ag L
(N AV £L6’'SG S §99G°'6¢C LINDOVIN HONI 8% li4pue] ON 6¢
684°g 08G'v G L06'ce H3L1ND 3HIL 391 1ipue ON 6¢
699'CY 166'vE S €66'vLL HIANIHO anlL lii3pue7 ON 6¢C
90¢'SE 0.8'8¢ S o]+ 1508 4 4} H3ANIEO ant ypuet ON 6¢
A TAR:! GLL'9 G G/8'ce H311ND 3HIL liypue s ON 6¢
6LV'LE v18'se S 690’621 AONYL HSOMHSO S9JOIYaA uonoaj0) 8¢
0 0 S 000°¢e HINIOVd HI3TIvHL S8JOIYaA U0nD3}0D 8¢
6£8°92 600°CC G vbo'oLL A0NYL 3sNd3d S9I2IYaA uohnosflo) 8¢
0 0 g 009‘0c HaNOVd HIIvHL $9|21yaA uonas|jo) 8¢
0 0 S 000°2e H3INOVd HITIvHL $9|21y8A uon1a9|jon 8¢
0 0 S 000'ce H3NOVd HI3TIvHL $8|21yaA uonosjjo) 8¢
0 0 8 868°'LY dO.L N3adO H3TIvdl S9dIYaA uonddjjoy 8¢
6€£8°9¢ 600°Ce G 0oLl ADNHL IOVEHVYD S9OIYdA U0RI9jj0] 8¢
0 0 9 000°se H3INOVd HITIvHL S3a[dIYaA uolds)jod 8¢
9e8'L1 929'vL S ceL'eL AoNY.L ONITOAD3H liljpueq ON Le
9e8°L1L 9z9'vL S CEL'EL AONYL ONIMOAD3Y liypue] ON Le
€0L°GL LL8'CL S 98€'v9 HOLOVHL MONYL S8|aiyaA uonoso) LC
6vc’‘oe 509'91 ] 9¢0’e8 A2NYL ONITOADIYH JiHaV1 $3|21yaA uohas|jo) Le
009’9 cLy's S 090°LC WV MONY.L ONITOAD3Y S9JoIYaA uond3djjoy Le
6tvc’‘oc 509'91L G 9z0’e8 AJNYL ONITOAD3Y 3HAVY1 S3oIYaA uonodaljo) Le .
009’9 cLy's S 090°Le IdIAV XONY.L ONITOAD3Y S9IYSA uo01399)j109 Le
6bc’'oe 509’91 S 9¢0‘e8 AJNHL ONITOADIY 31Hav] S3|0IYaA uonld9|j0g Le
G88°L1 L99'V1L S E€EE'EL AINYL ONITOADIH J1HEVY1 $9|2iyaA uonas||od LC
9€8'LL 929'v1L ] ceEL'eL AJNY.L ONITOAD3Y $9|21yaA uol1asjjo) Le
v19°2e bG8l § 0CL't6 A0NY.L ONITOAD3YH 31Hav S9JOIYaA uonod9jjo) Le
0o8L‘8 L26'9 14 60LLC ADNHL ONIMOADIY 3148V S9IYaA uonddfio) LT
9LY‘S o6Yv'Y S Lav‘ee ADNHL ONITOAD3IY 3148V S9[2IYaA uonI3||0D Le
vi9'ce vba'8L G 0zL'C6 AJNYL ONITOADIY JHav S3[2IYsA uUo0l109]|0D Le
6vc’oc 509'91 g 9zo’es ADNHL ONITOADIY J1HavY S9J21IYa A uond9)j0H LT
608'vL ovs‘ecl 14 091°04 AINYL ONINOADIY 31HEVY S3[2IY3aA uop3d9jj0y LC
1800 OILVZILHOWN  SHV3IA iS00 . NOILdIHOSs3a HIGNNN
Q3ZINMVYNNNY NOILYIO3Hd3 3411 1S3 13ssv NOILVYDO01 NOILVDOO01

(C6Ad) VAIHOTd ‘ALNNOD HOV3AE INTVd 40 YMS - S13SSV €0 319Vl

c-38




0 0 S gco’ee H3dvO07 AN3 LNOYS S41 Awno) °N 0§
£EGLL ooL’s ol 000°L8 diN03 S.L ALNNOD N S41 Awno) *N 0§
916Cy1L €0L°SL oc¢ LSO'VLS'L AOHdI SL ALNNOO N S41 Awunod °N 0g
98z'zcel vee'os Sl £68'v02’L ALITIOVY SNVHL ALNO N Buipjing aaueusluiey 0§
S¥6°0G1 60£°0G ov §6e'C10C 3LIS S1 ALNNOD LS3IM 3lIS S41 Awuno) [enua)d *m 1
881'89 L8E'YS L 18E'VS ALFTIOVA dHL YNVLINY S41 euejue €e
£€86°69¢ 6L9°'0vL (074 G86'el8’e ALITIOVH 441 YNV.INV1 Sdl euejuen €e
LLE'ELL ceLeyl S oL9‘olL IS MOV YL YNVINYT Sd1 euejueq €e
LEY'961 9Lz'6LL Sl €eEL’'e8LL ALITIOVH 441 YNV.LNVYT S4l euejueq €€
80L°eS1 6LY'L8 oc 08€‘829°L ALTIOVH dH1 YNV.LNVY S41 euejuen 192>
v6T'vi ceL'iL S 019’89 ANOD NIZILID YNV.LNV SH1 euejueq €e
g8L9'glL L£92'S1 ] LEE'9L H3aAVOT 30HMOVE S4.. euejueq €ee
giz'le oob’LL S 000°.8 31ddVvHD dIND3 SL Sdl euejuen] €e
gLz’ie 00¥’LL S 000°L8 I1ddVHO dIND3 Si Sd1 euejue £e
9Ge'vL eLL'LL G ¥98°86 JOHNOVE Sd1 euejue’ 11
948°0L L9L’'S 74 oce'siL ISNOH ITVIS YNV.LNV Sdl euejuen €e
TAAA] 990’01 S 0€€’'0S HOLOVdINOD AHVNOLLYLS Sd1 euejueq €€
ost‘oL ove’'s G 00L'LY ATgINISSY NOOY NIVIN S41 euejueq €e
S/2'CL 990‘0Ol S 0€e’0g HOLOVdINOD AHVNOILLVYLS Sd.1 euejueT €€
LL0‘8 SL2'Y 074 60568 ANOD NIZILID YNVLNVYT S41 euejueq £e
£99°6C 8ce've ] cho’lel H3IAVO1 3Hi1 H3gany S41 euejue’ £e
0 - o l 9€£9'8G SHIVd3Y a3zinv.Lldvd lispue J8Aq L€
5¥8'8¢ 6L2'GL 0c 0846'50¢€ OHLS JOHVHISIA FLSYM lypuen seAq Le
866'v LLg’e oL S0L'Ge JHNI lypueq JaAq L€
o 0 € ocL'se O4HS DNIHVIM AVYMAVOY Ingpuen JoAq Le
95’y LeL'e G¢ €91L'eg ISNOH 3TvIs lipueT JaAq lE
gzh'LL 0LE’'6 ] 6v8'9p JHWI l4pue 1oAq Le
0 0 £ Lo8’coe SIATVIS B SAVYMAVOY l4pue JaAq l€
€69°Ge 064‘8 ov ooo‘zve DIV INVT 4/7 YNVLINV] liypue JaAq lE
sve’'L LoL‘s oL 809°LS JHWI Iipue 19Aq Le
0 0 G vaL'Le LN3IWdIND3 olavy ljpuet JaAq lE
1802 OILVZIIHOW  SHVIA 1502 NOILdIHOS3a H3gnWNN
Q3ZITVANNY NOILVIO3HdI 3417 1S3 13ssv NOILVD01 NOLLVYOO1

(€6Ad) VAIHOT4 “ALNNOD HOV3L WIVd 40 VMS - S13SSV :€°0 FN1avl

Cc-39




0 o} g 958°C¢ 39@3ya Buibpaiq GG
890V LG8'C oL 695'8¢C 39a3ya Buibpaig GG
0 o} S LS6'SC 39a34a Buibpaig GG
8818 86%v'LL S o6b’LGE 393a34a Buibpaiq GG
GZZ'06€ 000'0Z¢ G 000°009°L V410313 3903HQA Buibpaiq GG
0 0 S 862'6G¢ H3Z0a 11ng Buibpa:q G§
G6L'ZL 000°0L G 000’05 3NION3 713s31d Buibpaiq GG
LeL'ey 6vS'vE g LvL'zLL dWnd 39a3ya Buibpaiq GG
L6L'6 v£0'8 g LLL'Ob avaH ¥3LLno Buibpaiq GG
81L2'ee ovo’‘sl g 00Z'G6 394v8 MOolHH3a BuiBpaiq GG
v6E'ElL ¥86°0OL S 816'vS 3did 39a34d HONI 2L Buibpaiq GG
yzo'vL 00G°LL ] 00G°LS JHi1 H3gaNd M 9066 Buibpaiq GG
8€E'9 sty oL 8LG'v¥ 1vo8 H3an3aL Buibpeiq GG
LE9’'6 868°L G 681'6¢€ HOTIVHL IN3S JHHYON €9
Lve'ze 69G°ElL Gl CE£G'€0T d LNJINdIND3 3SNOHITVIS 4HYHON €6
€92'8€L'C 09b'v88 o€ 96.'€€6'9C INININDI 4HHON 4HHHON €5
LE6'60L 9v2’LS T4 LS1°182L ISNOHITVIS JHHHON €5
Sit'v0§ 009’981 GE 000’LES'9 ANININD3 4HHON JHHHON €5
LEQ'6 868'L S 681'6€ HOTVHL IN3S JHHHON €5
€GG6'LGL 00Z'621 S 000'9+9 AN3ININD3I 4HHON 4YYHON €9
9/tv'8¢C 000'02 ol 000002 19 JHHON INSAS HIDINIYLS 4HYHHON €5
vYe'EOL’'LL ¥99'00L'E ob £659°'920'8tL 44HON JHHHON €9
129'22¢ 62G°L0L ov 69L'LOE'Y ONIQTING JHYON 4HHHON €5
sbv'eot’'c oze'svllL GC 000'80.°'8¢ IN3NdIND3T J4HON 4HHYON €5
GG0'86 189'C¢ oy 9t2’'L0E’L ONIGTING 44H4ON JHHHON €5
8€L'GY v¥2'sl ov 194'609 DNIATING 44YON 4HHYHON €G
666'P1 oog’cL G 86%'19 JOHMNOVE 3SVD S41 Awunod °N 0S
G90'9¢ YoL'61 oc G/0'T8¢ 3ISNOHITVIS ALNNOD N S4.1 Awunod °N 0S
90£'06G G89'C1LE oz LOL'€EGT'9 S1 ALNNOD ON Sd41 Awno) N (o]}
LES'VE zee’'se S oL9'LYL H3IAVOT 13IHM S4.1 Awuno) °N 05
09G'L2Z 009°Z¢ g 000°ELL HOLVAVOX3 s41 Awunod N 0S
1500 OILVZILHOWN  SHVIA 1502 NOILdIHOS3A H3gNNN
3417 183 13ssv NOILYD01  NOILYDO1

3ZINMVNNNY NOILVIO3Hd3

(Z6Ad) YAIHOTd ‘ALNNOD HOV3AEL INTVd 40 VMS - S13SSV €0 31dVL

C-40




L60°8 ov9’'9 S 00zZ‘ee JOIAYIS : HONYL sdueuauielN punolp ¥4
9z6'L 005’9 S 00§'ce HIMOW 1NO 2L adueusjuiely punoin LL
L6G'CS S18've 14 .898°C19 diN03 5478 INIVIN Buipiing edueusjuley oL
0 0 g 898°0¢ QLA IHL dIND3 a4 Guipiing aoueusjule|y oL
¥66°'86¢ 259°66 oy 660°986’ 9079 FJONVNILNIVIN Buip|ing aoueuajuiey oL
Yy&L's 6LL'Y G €69°€C - AONYHL amyt Buipying aoueusiutepy oL
0 0 S oslL‘ze 1417 Jd04 Buip|ing aaueusjuie|y oL.
0’ 0 S 9glLe‘oe JHNLINYNL LVLS YHOM Buipjing eaueualulely oL
6v6°LL 66L'6 G G66'8Y S1dIT ALNA AAV3H Buipjing sdoueualuieiy oL
0 o 14 €eg’ae JOIAHIS AMd NONHL Buip|ing saueusjuley oL
LzL'z1 Sv6'6 G veL'sy diND3 M AQO9 MHL Buip|ing @aueuaulelN oL
o - 0 € 818‘Ge JOIAHIS GMd NONYL Buipjing edoueusluleiy oL
0~ o 14 €eg'ae JIINYIS QM4 JONHL Bulpping edueualule|y (074
VY&L'S 6LLY S €6G'ET 1861 JDIAYIS MONYL Buipiing eoueusiute|y oL
9oL’'e 8zL'L <14 68L'EY JAOHdNI ALSVYM ZVH Buipiing MHH 99
L8G°LL 8eL’o 0¢ LSL°TCL diN03 3LSVM ZVH Buipiing MHH G99
LLO'0S 88901 ov £2G°L99 90749 ILSVM ZVH Buipiing MHH G99
oLe’sL ¥66°S S TL6°6C SISSVHO B 8vJ 00/4 Buipping MHH 99
v6L'E c69°L 174 ov8’ee diN03 S3LLILN LIS Aumn 09
GG6'C6 880t ov €16'e€T’L 9079 ALNILN Aunn 09
Ly9'8L 269’8 S¢ ooe’Lle diN03 S3LLNILA 3LIS Aunn 09
LLe'cL Gee'y ov 666°'CLL 9018 ALNILN Aumn 09
0 0 4 8G6°6E1L NVd Y3dvdOS Buibpaiq el
S6L'CL LOO‘0lL S €£00°09 I9N3/4 3aV19 XHOd SL1HVvd Buibpaiq g
veo’L 09L's S 66L'8¢C S3HddNS 3HI4 NOTVH Buibpaiq 1]
ceL's ooz'y S 000’12 141ITHHOA Buibpaig 125¢]
{741} 88z'el b ovv'99 Adid 39034A 34aH Buibpaiqg ]
60v’e v6€°C ol vve'ee diN03 TIONY R 3did Buibpaiq GG
Ly9'LL - 99v‘vL S oge’eL INIHOVIN NOISNd 11n8 .¥2 Buibpaiq o]}
0 - 0 . € 000°00L ANITOVHA Buibpaiq GG
€0v'8S1L 9GZ’L1LL ol 8GG°ZLL L 390a34a Buibpaiq 98
180D OlLVZILHOW  SHVIA 1S0D NOILdIHOS3a HIgWNN
A3ZITYNANNY NOLLVIO3HdI 3411 1S3 13Ssv NOLLYOJO1 NOILVYOO01

(€6Ad) VAIHOTd “ALNNOD HOVIE INTVd 40 YMS - S13SSVY €D 31aVL

Cc-41




o] o} £ GLZ’'L9 avOoN :HOLOVYHL Bunsodwo) g8
o] 0] G gzl'ee WHVY4 :HOL1OVHL Bunsodwo) 58
hv’s £26'9 G 719've 3dAL WHVH :HOLOVHL Bunsodwo) G8
LY0O'0L 6€£C'8 g S6L LY (HITIVHLINVA 39AN1S Bunsodwo) G8
¥Ze’s 99¢'t S 0€8°'Le H43AvOo1 Y33alLs anis Bunsodwo) G8
eviLLe 068'vL oL . 004681 1SAS NOILVYLIOV 1SOdINOD Bunisodwon G8
0] 0] G 928°'0L aN3 LNOY4 :H3avol Bunsodwo) G8
L9L'61 oLz'ol g 6¥0°'L8 H3AVO1 NVOIHOIW Bunsodwo) G8
Y0€'0l 0sv'8 g 0sZ'zy L1INN N33HOS aasn Bunsodwo) - g8
0L0'SL 8Ge'CL S 06L°L9 HITINVH "DAD3Y HONYL $9|0IYya A UODa||0D S/
69.°S LEL'D S G69'cT 9379 V.L3W NIJO 009XO0t $8j9IYya/\ uoNYa|(0D 74
GLL'L €8’ S LLL'62 31ddVvHO:dINDI S/L S9J0IYa/ UO§O8||0D SL
6LL'0L 6£8'8 g 961 ‘v IVANOD QVO1 HVIH MONHL S$9|0IYaA UoN9a|j0D SL
eLL'L 288'S g oLv'6e MONYL ADIAHIS sajolya uonoe|jod S/
L06'9 659'S G L62'8¢C H3AVO01 AN3 LNOYHH S$8|2IYaA U0108|10D SL
609'G 009'v S 000°€2 ADJ34 HO4 NOILYANNO4 SO[oIYaA uono?||0) S/
ov9'6 S06°'L S ¥2G'6€ D19 91X0Z LX08 Sa[oIya A uonoa||0D SL
T69°L G/2'9 ] vLE'LE 9078 TV.L3N NIdO 009X0Ot Sa[oIYa uonod|j0) GL
ooL's Zv9’9 S oLz'ee AdOg ANVHI DNITOADIY sajoIYya A U0{109][0D SL
SLL'L ve8’'s G (WA ;YA 31ddVHD:dIND3 S/L sajoIya\ uonoa||0d SL
L6E'L 990’9 S 0€€‘0E HO.LOVdINOD aNVH S9J9IYaA UORO3Y0D SL
868°L1 LGL'6 S G8/'8Y MHL INVHD ONITOAD3IY $9J0IYs A UoNO9(j0) SL
868°L1L LGL'6 g G8.'8Y MONY.L HOLOVdNOD Sa[oIYa/ Uono8||0) <7
00lL's Zv9'9 g OlZ'ee AQOg INVHI DNITOADIY S8|2IY8A U003|[0D) GL
169’1 LYO'CL G GE£2'09 SN LISNVHL S9|OIY3A U0NO3||0D 74
L8Y'0 61€'S G £L6G'9C SHILINHS WHOLS agueudulERlW PUNOID cL
89/°G 0EL'Y G 059°€eC H3aNV1 JINVYHAAH aoueusjUR|N PUNOID L/
861°9 Z80°'S G AN A T4 18 M H3avo1 J0HNOVE aoueualUlely punoin L
0 0 G LOE'LE HIMOW HOLOWHL ajueualule| pUNoID LL
L69°9 z6t's q oobv'Le HIMOW ajueusajuleyy punoio LL
286'6 981’8 g 0€£6'0 HOLOVHL AHO4d 8dueuaUIRl\ PUNOID LL
1502 OILVZILHOW  SHV3IA 1502 NOILdIYOS3aa H3gWNN
Q3ZINMYNNNY NOILVIO3YdT  34i7 1S3 NOILYD01  NOILYOO1

13Ssv

(Z6Ad) VAIHOT4 ‘ALNNOD HOV3E INTVd 40 VMS - S1ISSY :€'D 319Vl

C-42



LY Ly 650892 Gl 068020t 10V4 DNITOADIY IVIHIALYIN Aljioe4 Aianoday sjenaley G6
L9g'cy £68°6C ol 2£6'862 HOAIANOD Q334/431ve Aupoey Asanoday s|eualepy 66
L9G'eYy £68°6¢C oL 626'86¢C HOAIANOD Q33d/43vd Aujroey Acm>oomm sjelalein G6
62v’'6 £29'9 oL 922’99 HOAIANOD LHOS HAdVd Aujioey Alanooay siealey G6
€ee’Le ev0’Le L 1ZAAA) SHIAVOT Aupoey Asanooay sienslely G6
209’6 vvL'9 ol Lvy'L9 diN03 TvIHLD313 HIN Aupoey Asanooay sielaley 66
6cv'6 €299 oL 9¢¢’99 diN03 TvOIdLO3 13 Anjioey Asanooay sielaley G6
62S'9Y 9G1'8¢ G 08L'061 INIINGIND3I HIN Aioe4 Alanoday sjeusiey G6
665’81 €90°El oL oeg’‘oel d3S SNOHYA4-NON Anproed Asanoday sjeualely G6
665°81L £€90°'tl oL 0€9°0EL HOLYHVYdIS SNOHHI4-NON Anpioe4 Asanooay sjeualey G6
968'61 YvL6°EL oL EVL'6EL . W3ILSAS a334 U Aupoeg Alenooey sjenalepy 66
LEL'EE 969°€t ot GG6'9EC W3 LSAS DNISSIO0Hd HIN Aujroey Asanooday sieusiepy 66
evs'viL L6L'LL L LLE'BL L4ITHIHOL Ayjioe4 Atanooday sjensiey 66
LYO’LL vL6'EL g 1/8'69 LNINGINDI U Aujioeg Asanooay sjensiepy 66
618°'0G 66€£'8¢ :3 06L'LLS v204 3LIS 4/7 ALNNOD °S elg Awno) ‘s 06
685'8.9°1L L9Y'69G ov mmﬁtwhm.ww. Y204 3LIS 4/7 ALNNOD °S 81s Auno) s 06
Y8’y vL9’L ov 946’9 w204 31IS 4/7 ALNNQD °S aug Awno) ‘s 06
m,mm\wmv 1ZAR L ot 896'tvvZ’'e g9) SLNV1d AHNSHNN L 3LIS aus Auno) s 06
0L9'V6Y 0L8'V9l oY L08'v65'9 v208 A4IS 4/71 ALNNOD 'S a)is Aluno) *g 06
LY8’9 G19'G ] GL0'8¢C NHNL/LINN NOILYDIHYI Buisodwo) G8
8L9Cl 899 014 9.9’eel 9419 ONILSOdN0D 6unsodwon g8
$20'6 oov’'L G 000°'LE HITNVvHL H34SNVHL Bunsodwo) g8
6L9'8L1 ¥98°C9 (474 A TAVATAR) 9a18 SNILSOdINOD Bupsodwo) g8
¥G0°L 9gL’e 014 9el'vL AOHdINI A8 DNILSOdWNO0D Bunsodwo) G8
0 0 8 005'6v AvoOH HO.LOvHL Bunsodwo) 68
¥6G'GE 000°'Se oL 000°0S¢ TOHLNQD dN3L LSOdWNOD Bunsodwo) G8
9/¥'9 oLe’'s ] 269'9¢ IdAL NHVYH ‘HOLOVHL Bunsodwo) 68
LIE'S ov9’L ] 00Z'8t HOLOVHL WHVA Bunsodwo) G8
LL2'9 860°'G ] ¢6v’'se HIXIN LSOdINOD/3ADANTS Bugisodwon g8
LY9'0l LEL'S G vG9'ed diND3 H3AVIHdS ID4aN1S Bunsodwo) G8
6¢6'0C ToLLL ] 118°G8 diND3 H3AVY3HdS 39aN1S Bunsodwo) g8
1S0D OILVZILHOIN SHV3IA 1S0D NOILdIYOS3A HIFINNN
Q3ZITYNNNY NOILVIOIHdI 3417 1S3 lassv NOILVDOT  NOILYOOT

(26Ad) VYAIHOTH “ALNNOD HOVIE TV 40 VMS - S13SSV :€°D J19vL

C-43




‘€661 ‘L1 "qed ,‘uoneany Aq sjassy pexid, pajnue indino seindwo) ‘YMS :IDHNOS

%9°L6 %596 %71 86 Q3IZINA Ll LN3OH3d

98€’'€6L 6.8'82S 68t'8le’9 JONVIve

2L9'v99°EE 611°90€'G1L L89’'EL1'G8E S13ISSV VMS 1v10L

L8C'LL8'2E  OLT'LLL'YL 261'668'8LE ___@3zinal viol

GeEL'LL 9£8'9Y Gl 8€6'20¢ SLNIWIAOCHINI 4HIN Aupoed Atanoday sjenaley G6
88v’'se L0602 ] Y0G'v0L S3HVIS Aupoey Asonoosy sjensiey 46
886°0¢ 09t'viL oL £09'vPL 1SAS NOILVOIHINIG SSV1D Aupoey Arenooay sjensiey 96
6ct'e €299 ol 92¢'99 HOAIANOD LHOS H3dvd Aunoe4 Asenoday sjeusien G6
z69'tl 8ze'LlL G ovL'9g H3IHISN3IA Auoey Asanooay sjepsiepy G6
gelL‘ol cLE'S 9 8GG°'LY OO0L/MJ0LS ONITION "OSIN Aujioed Alanoosy sjeusiely G6
6Ct'6 €299 ol 922’99 LNININD3 TvIIH.LO313 Aupoey Alenoosy sjeualeiy S6

1s00 OILVZILHON  SHV3IA 1500 NOILdIHOS3a HIFINNN

Q3ZINMVNNNV NOILVIO3ddI 3411 1S3 13ISSv NOILVIO1 NOILVYOO1

(€6Ad) vAIHOTd ‘ALNNOD HOVAL W1Vd 40 YMS - S1ISSY €0 319Vl

C-44




TABLE C.4: ESTIMATION OF THE NORTH COUNTY LANDFILL AQUISITION

AND DEVELOPMENT COST

PROJECT COST COMPONENT " TOTAL LANDFILL LANDFILL
COST ALLOCATION COST
PERCENT
N. County Landfill Development 4,045,155 100.0% 4,045,155
Land Aquisition 17,589,243 84.5% 14,864,707
Scale Houses and Scales 1,762,164 50.0% 881,082
Injection Wells 5,772,254 29.1% 1,676,840
Landscaping 5,225,057 33.3% 1,741,511
Jog Road 2,953,064 35.5% 1,047,836
45th Street Widening 4,199,737 35.5% 1,490,193
Wetland Mitigation and SWM 2,056,291 84.5% 1,737,776
Offsite Mitigation 409,659 84.5% 346,204
Project Coordination 3,722,831 3.3% 120,992
Subtotal 47,735,455 58.6% 27,952,296

Source: Pellowitz, Dan, "The Estimated Costs of the Components of the Authority's Integrated Solid Waste Manatgemeant

System”, March 1993, page 6.
ing ili all
N. County Landfill Development: Reconsiled total
Land Aquisition: Percente of functional area
Scale Houses and Scales: Half of cost of 2 scale facilities
Injection Wells: Estimated percent of total wastewater
Landscaping: One third to landfills
Jog Road: Percent of waste, by volume, hauled to and within complax
45th Street Widening: Percent of waste, by volume, hauled to and within complex
Waetland Mitigation and SWM: Percent of functional area

Offsite Mitigation: Percent of functional area
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TABLE C.5: NORTH COUNRY COMPLEX FUNCTIONAL ACRES

ACRES PERCENT ACRES PERCENT
Total Functional Area 607.53 100.0% 64.12 100.0%
Landfill Area 305.58 50.3% - -
NCRRRF Area 40.00 6.6% 40.00 62.4%
MRF Area 6.94 1.1% 6.94 10.8%
HHW Area 1.47 0.2% 1.47 2.3%
Administration Builing Area 6.71 1.1% 6.71 10.5%
Maintenance Building Area 5.90 1.0% 5.90 9.2%
Dredge Lakes Area 237.83 39.1% - -
Compost Facility Area 3.10 0.5% 3.10 4.8%
Total NC Complex Land Area 1,320.00

Source: Telephone coversation with D. Pellowitz, August 1993.

Note: Acres obtained from CAD analysis of site.
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TABLE C.7: TOTAL COLLECTION COSTS FOR SELECTED MUNICIPALITIES IN PALM BEACH COUNTY (FY92)

COST ITEM LAKE LAKE BOCA N. PALM BOYTON
WORTH PARK RATON BEACH BEACH
General and Administrative (G&A)
City G&A 80,150 147,768 405,103 102,081 438,198
Dept. G&A 93,778 19,842 23,768 42,523 81,448
Subtotal G&A 183,928 167,610 428,872 144,613 519,646
Salaries & Fringe Bensfits 1,419,054 266,375 2,363,111 541,877 1,568,200
Operation and Maintenance (O&M)
Contract Services 89,503 0 0 0 0
Insurance 100,150 0 20,700 27,343 206,965
Fuel & Qil 32,783 0 ' 37,820 28,497 {incl. R&M)
Utilities (e.g., elect., telephone) o o] 2,885 4] 1,045
Repair & Maintenance (Vehicles) 310,654 53,461 156,781 37,241 354,192
Repair and Maintenance {Other) 4,810 o] 5,323 328 28,627
Rents/Leases {Equipment) o] (o] 120 2,409 o]
Rents/Leases {(Blds. & Land) 214,879 73,231 302,096 72,948 245,548
Other {inc. unallocated expenses) 36,186 244,840 53,5686 7,217 55,733
Subtotal O&M 788,965 371,532 578,311 175,983 892,110
Captial and Interest Expenses
Interest 0 0 V] (4] 0
Capital Cost (Annualization) 155,649 167,633 380,638 84,570 240,721
Subtotal Capital Expenses 155,649 167,633 380,638 84,570 240,721
Total Collection Expenses 2,547,596 973,150 3,751,933 947,043 3,220,678
Population (1992) 28,387 6,639 63,224 11,747 48,144
Tonnage 21,747 8,740 50,970 10,827 51,098
Average Cost per Parson $89.75 $146.58 $59.34 $80.62 $66.90
Avel:age Cost per Ton $117.15 $111.34 $73.61 $87.47 $63.03

NOTES:

1. The allocation of G&A is based on the percentage of non-G&A expenses.

2. Lake Worth G&A calculated by the Town.



TABLE C.8: GARBAGE COLLECTION COSTS FOR SELECTED MUNICIPALITIES IN PALM BEACH COUNTY (FY92)

COST ITEM LAKE LAKE BOCA N. PALM BOYTON
WORTH PARK RATON BEACH BEACH

General and Administrative (G&A)

City G&A 90,150 119,900 328,525 95,285 375,685
Dept. G&A 93,778 16,100 19,275 39,688 69,829
Subtotal G&A 183,928 136,000 347,801 134,972 445,514
Salaries & Fringe Benefits 1,419,054 222,244 1,879,748 506,752 1,357,097
Operation and Maintenance {(O&M)
Contract Services 89,503 - - ’ -
Insurance 100,150 - 16,466 25,520 179,308
Fuel & Oil 32,783 - 35,272 26,597 {incl.)
Utilities (e.g., elect., telephone) - 2,295 904
Repair & Maintenance (Vehicles) 310,654 42,769 148,421 34,759 312,622
Repair and Maintenance {Other) 4,810 - 4,234 306 28,627
Rents/Leases (Equipment) - 96 2,248 -
Rents/Leases (Blds. & Land) 214,879 59,420 244,990 68,085 210,518
Other (inc. unallocated expenses) 36,186 209,885 42,625 6,736 29,206
Subtotal O&M 788,965 312,075 494,398 164,251 761,087
Captial and Interast Expenses
Interest 0 0 0 0 0
Capital Cost {(Annualization) 155,649 119,305 320,746 78,932 197,522
Subtotal Capital Expenses 155,649 119,305 320,746 78,932 197,522
Total Garbage Collection Expenses 2,547,596 789,624 3,042,693 883,907 2,761,219
Population (1992) 28,387 6,639 63,224 11,747 48,144
Tonnage 21,747 8,168 44,681 - 10,073 49,181
Average Cost per Person $89.75 $118.94 $48.13 $75.25 $57.35
Average Cost per Ton $117.15 $96.67 $68.10 $87.75 $66.14

NOTES:

1. The allocation of G&A is based on the percentage of non-G&A expenses.

2. Lake Worth G&A calculated by the Town,

3. Tonnages includes some other wastes, which are collected by the municipalities.

C-49’




TABLE C.9: RECYCLABLES COLLECTION COSTS FOR SELECTED MUNICIPALITIES IN PALM BEACH COUNTY (FY92)

COST ITEM LAKE LAKE BOCA N. PALM BOYTON
WORTH PARK RATON BEACH BEACH

General and Adrﬁinistrative {G&A)

City G&A 27,867 76,578 6,806 62,513
Dept. G&A 3,742 4,493 2,835 11,619
Subtotal G&A 31,609 81,071 9,641 74,132
Salaries & Fringe Benefits 44,131 483,364 36,125 211,103

Operation and Maintenance (O&M)
Contract Services - -
Insurance - 4,234 1,823 27,657

Fuel & Oil - 2,548 1,900 {incl.}
Utilities (e.g., elect., telephone} - 590 141
Repair & Maintenancs {Vehicles) 10,692 8,360 2,483 41,670
Repair and Maintenance (Other) - 1,089 22 o]
Rents/Leases (Equipment) - 25 161 -
Rents/Leases (Blds. & Land)} ) ‘ 13,811 57,106 4,863 35,030
Other (inc. unallocated expenses) 34,955 10,961 481 26,527
Subtotal O&M 59,457 84,913 11,732 131,024
Captial and Interest Expenses
Interest 0 0 - 0 o
Capital Cost (Annualization) 48,328 59,892 5,638 43,199
Subtotal Capital Expenses 48,328 59,892 5,638 43,199
Total Recyclables Collection Expenses 183,526 709,240 63,136 459,458
Population (1992) T 28,387 6,639 63,224 11,747 48,144
Tonnage - (o} 572 6,289 754 1,917
Average Cost per Person NA 27.64 11.22 5.37 9.54
Average ‘Cost per Ton NA 320.85 112.77 83.74 239.68
NOTES:

1. The allocation of G&A is based on the psrcentage of non-G&A expenses.
2. Lake Worth G&A calculated by the Town.
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TABLE C.10: ESTIMATED CITY GARBAGE/TRASH COLLECTION COSTS

CITY TONS COSsT COST/TON
Atlas/Lantana 7,782 1,049,453 135
Belle Glade 15,926 1,459,341 92
Boca Raton 44,681 2,906,580 65
Boynton Beach 49,107 3,129,340 64
L.ake Park 8,151 1,068,025 131

Lake Worth 21,747 1,752,312 81

N. Palm Beach 10,005 1,161,337 116
Pahokee 4,702 894,437 190
Palm Beach 11,014 1,212,120 110
Palm Springs 5,684 943,861 166
Riviera Beach 31,152 2,225,665 71

W. Palm Beach 81,602 4,764,814 58
Total (Based on Regression) 291,553 22,567,282 77
Total (Based on Average) 21,836,610 75

NOTES:
1. Estimate includes annualization of Capital Outlays
2. Allocation of G&A based on Non-G&A Expenses
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TABLE C.11: ESTIMATED CITY RECYCLABLES COLLECTION COSTS

ZITY TONS COST COST/TON
Atlas/Lantana 676 184,718 273
Boca Raton 6,289 740,854 118
Boynton Beach 1,917 307,676 160
Lake Park 572 174,414 305
N. Palm Beach 754 192,446 255
Palm Beach 623 179,467 288
Palm Springs 708 187,889 265
Riviera Beach 761 193,140 254
Total (Based on Regression) 12,300 2,160,604 176
Total (Based on Average) 1,826,367 148

NOTES:
1. Estimate includes annualization of Capital OQutlays
2. Allocation of G&A based on Non-G&A Expenses
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TABLE C.14: PORTION OF WASTE STREAM FOR WHICH COLLECTION

COSTS ARE ESTIMATED (WITHOUT RRF)

WASTE TYPE TOTAL WASTE ANALYZED
STREAM MSwW
{tons) {tons)
GARBAGE/TRASH
City Collected 294,381 294,381
Contrator Collected 525,080 341,000
Self Hauled 44,501 0
Subtotal Garbage/Trash 863,962 635,381
RECYCLABLES
City Collected 12,300 12,300
Contrator Collected 47,844 47,844
SWA Collected 4,760 4,760
Self Hauled/Drop Off/imported 3,162 0
Subtotal Recyclables 68,066 64,904
HOUSEHOLD HAZARDOUS WASTE 192 0
OTHER WASTES .
Sludge 60,465 0
Asbestos 1,092 o
C&D Debris 75,519 0
Fill 7.549 0
Land Clearing 10,423 o
Tires 4,288 0
Miscellaneous 10,140 0
Subtotal Other Wastes 169,476 0
TOTALS 1,101,696 700,285
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TABLE C.15: PORTION OF WASTE STREAM FOR WHICH COLLECTION
COSTS ARE ESTIMATED (WITHOUT CURBSIDE RECYCLING/MRF)

WASTE TYPE TOTAL WASTE ANALYZED
STREAM MSwW
(tons) (tons)
GARBAGE/TRASH
- City Collected 311,441 311,441

Contrator Collected 572,924 388,844
Self Hauled 47,663 0
Subtotal Garbage/Trash 932,028 700,285

RECYCLABLES
City Collected 0 0
Contrator Collected 0 0
SWA Collected
Self Hauled/Drop Off/Imported 0
Subtotal Recyclables 0 0

HOUSEHOLD HAZARDOUS WASTE 192 0

OTHER WASTES
Sludge 60,465 0
Asbestos 1,092 0
C&D Debris 75,519 0
Fill 7.549 0
Land Clearing 10,423 0]
Tires 4,288 0
Miscellaneous 10,140 0
Subtotal Other Wastes 169,476 0

TOTALS 1,101,696 700,285

C-56,



TABLE C.16: PROGRAM INCREMENTAL COSTS IN FY92

CATEGORY RESOURCE RECOVERY CURBSIDE COLLECTION
FACILITY PROGRAM & MRF PROGRAM
($ millions) ($ millions)
General & Administrative $1.28 $0.349
Collection 0.00 9.260
Transfer & Haul 0.00 0.000
RRF 18.10 0.000
MRF 0.00 0.531
Promotion & Education 0.00 0.551
Misc. Recycling 0.00 0.000
Landfill {4.05) {0.637)
Total $15.3 $10.1
Average Cost {$/ton) 35 164
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TABLE C.17: COLLECTION INCREMENTAL COSTS -
CURBSIDE RECYCLING AND MRF PROGRAM IN FY92

Category . Incremental
Cost
(millions of dollars)

Authority Collection in Five Municipalities $1.490
Authority Contracts in Unicorporated Area 4.760
Municipality Contracts 1.370
Municipality Collection 0.957
Recycling Grant 1.040
Bags, Cans and Containers (0.359)

Total $9.260

¢-58



Appendix D
Capital Cost Calculation

A capital expense is the purchase of an asset or service with a useful life of greater than one year.
Accountants report capital expenses as capital outlays, i.e., the actual payment made during the
year, or depreciated/amortized expenses, e.g., using straight line depreciation the capital outlay
is divided by the useful life of the asset.

Capital assets may be purchased entirely with cash, financed over time using borrowed funds,
or a combination of the two. If totally or partially financed, interest payments on borrowed funds
are reported by accountants as interest expenses.

Following these accounting practices the cost of a capital asset in a given reporting period (e.g.,
fiscal year) is reported as either the capital outlay incurred, or the depreciation/ amortization
expense incurred in the reporting period, plus interest paid, if any, on borrowed funds to finance
the capital asset. Some financial reports, such as a cash flow analysis, also report the actual debt
service, i.e., principal plus interest payments, on borrowed funds.

Although these approaches are appropriate for generating financial statements of non-profit
organizations, none is an appropriate measure of the economic capital costs of the asset. The
reporting of capital outlays does not recognize that a capital asset will be used over two or more
years and, therefore, its costs should be spread over the assets useful life. The
depreciation/amortization approach does not adequately distinguish between the same asset
purchased with cash or with borrowed funds. Because loan repayment and debt service
payments, and in particular the interest portion of such payments, can vary significantly from
year to year based solely on the means of borrowing funds and not the use of the asset, these
expenses are not an appropriate measure of the capital cost of the asset.

The approach used in the report to calculate capital costs is to "annualize" or "capitalize" capital
outlays over the useful life of the asset using a cost of capital of 7 percent.! Generally, the cost
of capital reflects the rate of return expected on invested funds.

Using this approach the capital cost of an asset is independent of the method used to pay for the
asset, and has the same annual value over the useful life of the asset.

To illustrate the method used to calculate capital costs and compare it to the other ways of
reporting capital expenses, consider a transfer tractor and trailer with a 5 year useful life and a
purchase price of $105,000.

To estimate the annual capital cost the purchase price, i.e., capital outlay, of $105,000 is
multiplied by the following capitalization factor:

! The cost of capital is related to the rates of return that can be earned on invested funds and
the rates of interest that must be paid on borrowed funds. As the economy changes and interest
rates increase or decrease, the cost of capital may also change over time. The 7-percent cost of
capital is about the mid-point of cost of capital often used for public entities.




r

1-[1/(1+1)7]

where "r" is the cost of capital, or .07 in this analysis, and "n" is the useful life of the
asset.

Substituting .07 for "r" and 5 or "n" in the above equation results in a
capitalization factor of: ‘

07

2539=—————.
1-[1/(1.07)°]

Multiplying $105,000 by this capitalization factor results in an annual capital cost of $25,610.
Capitalization factors for various costs of capital and useful lives of assets are provided in Table
D.1.

Table D.2 shows the difference between the capital cost calculated above for this tractor/trailer
over its 5 year useful life and the capital expenses reported using various accounting procedures.
This table clearly shows that the differences among these reporting procedures vary significantly.
Also note that the capital cost as calculated above is identical to the a loan repayment or debt
service schedule on a 7 percent loan with a constant annual repayment schedule as shown in Case
7.




TABLE D.1: CAPITALIZATION FACTORS

NUMBER COST OF CAPITAL

YEARS 5% 6% 7% 8% 9% 10%
2 0.5378 0.5454 0.5531 0.5608 0.5685 0.5762

3 0.3672 0.3741 0.3811 0.3880 0.3951 | 0.4021

4 0.2820 0.2886 0.2952 0.3019 0.3087 0.3155

5 0.2310 0.2374 0.2439 0.2505 0.2571 0.2638

10 0.1295  0.1359 0.1424  0.1490 0.1558 0.1627

15  0.0963 0.1030 0.1098 0.1168 0.1241 0.1315

20 0.0802 0.0872 0.0944 0.1019 0.1095 0.1175
30 0.0651 0.0726 0.0806 0.0888 0.0973 0.1061
40 0.0583 0.0665 0.0750 0.0839 0.0930 0.1023
50 0.0548 0.0634 0.0725 0.0817 0.0812 0.1009
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Appendix E
Estimated Residential - Tonnage Collected
by Private Haulers

Approximately 525,000 tons of MSW were collected by private haulers and delivered to the
SWA’s IMSWM System in FY 1992.! The private haulers provide collection services to
homeowners, businesses, and institutions throughout the County. Haulers competed for collection
franchises or contracts in 24 communities and seven districts in the unincorporated portion of
the County. The winning firm is usually given the exclusive right to collect all the MSW
generated in a jurisdiction. r

Mun‘icipalities typically pay for or charge homeowners for a portion of the residential MSW
generated in the: community. The larger multi-family dwellings as well as businesses in the
community are allowed to make their own arrangements for collection with{ the selected firm.
The franchise agreement may specify the per-container or maximum allowable per-container
charge for this service, or allow each large multi-family complex or business to negotiate its own
price for collection with the hauler, subject to a dispute resolution procedure managed by the
municipality.

Because the number of large multi-family complexes and businesses served in this manner is
large, the types of service provided are numerous, the charges for these services are highly
variable, and the business arrangements between the customer and the haulers are often
confidential, an estimate of the collection cost for that portion of the MSW stream so collected
was not included in this study.

For the above reason, only 341,000 of the 525,000 tons of privately collected garbage/trash is
included in cost analyses that include collection costs. This tonnage represents the tons of
garbage/trash that are: (1) generated from residential and commercial establishments; (2) collected
by private firms; and (3) paid for through contracts with municipalities and the private collection
company. The methodology and data used to estimate this tonnage is provided in this Appendix.

Table E.1 lists the 24 communities that gave franchises to or contracted with private haulers to
collect garbage/trash within their jurisdictions in FY 1992. The number and types of dwelling
units within each municipality were obtained from the 1990 U.S. Bureau of the Census housing
statistics.

Waste generation factors, presented in Table E.2, were derived from a survey conducted from
May 1991 to May 1992 by DUS Consultants.? Collection routes that service only one type of
dwelling unit were established. Data was collected in each season to account for the impact of
winter residents. The mean and standard deviations of the data obtained from all samples
collected for each type of dwelling unit were calculated. The values in Table E.2 are the mean
values so determined.

To obtain the estimated residential tons generated in each community the number of dwelling

! SWA, "Customer Tonnage Reports for 10/01/92 through 09/30/92", Office of Recycling,
Public Affairs, and Contract Management.

2 DUS Consultants, "1992 Residential Generational and Assessment Review," August 12,
1992,




units by type presented in Table E.1 were multiplied by the generation rates per type of dwelling
unit as shown in Table E.2. For example, the total of 27,308 residential tons estimated for
Delray Beach was calculated as follows:

27,308 = (9,592)*(1.99) + (7,818)*(0.85) + (1,890)*(0.52) + (519)*(1.14).

The total tonnage reported in Table E.1 is the sum of the residential tonnage calculated for each
community, including the unincorporated areas. Because the housing data was taken from the
1990 Census, this total was adjusted to obtain a 1992 tonnage estimate. Countywide, the total
number of dwelling units in 1990 was 461,665 and in 1992 was 471,171. The ratio of the 1992
to 1990 values, or 1.02, is multiplied by the 1990 estimate of residential tonnage to obtain the
1992 estimated tonnage.’

3 Housing data for each community for 1992 was sought from the County, but was not made
available for this analysis.
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