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Executive Summary

OVERVIEW

Changes to State and Federal Regulations have required the City of Greensboro (City) to continue to
assess and evaluate its Municipal Solid Waste (MSW) disposal options over the past 10 years. In
1991, the North Carolina Department of Environment and Natural Resources (NCDENR) adopted
the Environmental Protection Agency (EPA) “Subtitle D” regulations governing landfill design,
construction, and operation. A portion of the Subtitle D regulations requires that all landfills be
lined. North Carolina established January 1, 1998, as the date after which all waste in the State
would be disposed of in lined landfills.

In mid-1994, the City began the permitting process for design of the lined landfill area known as
Phase IIl. A part of the State’s permitting process requires that a resolution from the local governing
body be passed supporting a new landfill or landfill expansion. The Council approved such a
resolution on March 20, 1995, and Cell 1 of the Phase III area was placed into operation on
December 16, 1997.

1996 SOLID WASTE MANAGEMENT STUDY

One component of the March 1995 resolution included a requirement that the City evaluate
alternatives on the continued use of the White Street Landfill for MSW disposal. This condition was
consistent with on-going planning by staff, and in June 1995, the City coordinated the development
of a Solid Waste Management Study (Study), and included representation from Guilford County
(County) and the City of High Point. The scope of the Study, among other solid waste issues,
included evaluation of disposal alternatives for waste generated within the County. The Study was

completed in July 1996 with the following findings and recommendations.

e Use of the Greensboro White Street and High Point Kersey Valley Landfills was the least cost
options and should be continued.

¢ Consider development of a multi-jurisdictional landfill to manage disposal of Guilford County-
generated waste after the White Street and Kersey Valley Landfills are filled to capacity.

* Do not pursue resource recovery options, but continue to track developments in resource
recovery technology (i.e., waste-to-energy).

City of Greensboro Solid Waste Management Study ES-1 Executive Summary
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1997 SOLID WASTE MANAGEMENT PLAN

North Carolina House Bill 859 was passed in the 1996 General Assembly revising the Solid Waste
Management Act of 1989 and related statutes. The revised law required local governments to
prepare a 10-year comprehensive plan to cover the period from July 1, 1997, to June 30, 2007. In
December 1996, the City, in concert with the City of High Point and the County, formed a technical
committee and began preparation of the 10-year Solid Waste Management Plan (Plan). The Plan
was approved by the Greensboro City Council on June 17, 1997.

SOLID WASTE MANAGEMENT STUDY UPDATE

Significant progress was made through the preparation of the 1996 Study and 1997 Plan regarding
long range disposal options for the City. Staff has continued to evaluate solid waste disposal options
for the City, and contracted with HDR Engineering, Inc. of the Carolinas (HDR) to assist in
preparing an update of previous studies. The 1996 Study and 1997 Plan included involvement from
the County, the City of High Point, and the towns within the County. This update has been prepared
for, and in coordination with, the City.

Four specific MSW disposal alternatives were reviewed as part of this update.
e Implementation of a Resource Recovery Technology.
e Expansion of the White Street Landfill.

Siting and development of a new landfill.

Out-of-County disposal.

SOLID WASTE QUANTITIES AND CHARACTERISTICS

Four waste streams are managed by the City at the White Street facility, including MSW, waste and
land clearing inert debris (LCID), construction and demolition (C&D) wastes, and yard waste.
However, this report focuses only on the MSW waste stream. Waste stream projections focus on
historical MSW tonnages managed at White Street Landfill, with adjustments for population
increases.  The projections have been developed through the year 2027 to allow for a 20-year
planning period beyond the MSW disposal capacity currently permitted for the White Street Landfill.
Based on these projections, the disposal of approximately 6,000,000 tons of MSW will be required
during the planning period.

City of Greensboro Solid Waste Management Study ES-2 Executive Summary
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Approximately 81 percent of the MSW disposed of in the White Street Landfill is comprised of
waste collected within the City (61 percent by City trucks and 20 percent by private collectors). The
remaining 19 percent is collected within other areas of the County.

EXISTING WASTE CAPACITY

The White Street Landfill, which is located in the northeast quadrant of the City, is used for the
disposal of MSW, C&D, and LCID waste generated within the City and portions of the County.

Presently, the White Street Landfill property covers an area of approximately 850 acres. As
constructed, the White Street Landfill is divided into three phases. PhaseI is an 85-acre unlined site
that stopped receiving waste prior to 1978. Phase II consists of approximately 120 unlined acres
which closed December 31, 1997, in accordance with State requirements. The Phase ITI area consists
of a total of 52 acres, subdivided into three cells. The first cell of 25.5 acres was placed into
operation in December 1997, with an estimated capacity of 1.7 million cubic yards (CY). The
second cell, with an area of 14 acres, has recently been constructed and will be placed into operation
by June 2001. Construction of the 12-acre Cell 3 is scheduled for summer of 2002, with a projected
operation date of March 2003. Total capacity of Phase IIl is approximately 4,700,000 CY of waste
which, at the projected filling rate of about 265,000 tons per year, should provide for disposal
through the year 2007.

DISPOSAL OPTIONS

As previously discussed, the Study concentrated on the evaluation of four specific MSW disposal
options: implementation of a resource recovery technology; White Street Landfill expansion; the
development and siting of a new landfill; and out-of-county disposal. The following is a
summarization of conclusions associated with the disposal options.

Resource Recovery

The Study included a review of resource recovery technologies. These include mass-burn systems,
refuse-derived fuel (RDF) combustion systems, gasification technologies, and composting. In
reviewing technologies, the economic and environmental impacts, diversion/recovery potential, and
technical feasibility were analyzed.

City of Gieensboro Sofid Wasie Management Study ES-3 Executive Summary
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White Street Expansions

Through acquisition of adjacent property, there is potential for developing additional lined landfill
capacity at the White Street Landfill. Preliminary estimates indicate that those areas, designated as
Phases IV and V, could provide 13,000,000 CY of airspace, which would allow for more than 20-
years of additional disposal capacity.

New Facility

Current efforts around the State to site new landfills have met with extensive public oppositions;
therefore, the establishment of a new MSW landfill in the City/County area will require aggressive
planning, design, and permitting efforts. Activities for this option should be initiated immediately to
have a new facility in operation by 2007 when the Phase IIl MSW capacity will be exhausted.
Because of the long development time associated with a new landfill, the facility size should be
established to provide a minimum of 20 years of MSW disposal capacity. From the data developed
by the Study, a new landfill will need capacity to dispose of approximately 6.0 million tons of waste.
Using these assumptions, the total land required for the lined units was calculated to be
approximately 160 acres with each cell averaging approximately five years of landfill life. To allow
for buffer requirements and miscellaneous site support facilities such as leachate treatment
impoundments, maintenance facilities, borrow area and storm water management facilities, a total
site area of 400 acres was estimated.

Out-Of-County Disposal
For a review of an out-of-county landfill disposal scenario, HDR evaluated potential public and

private landfill facilities located in the Piedmont area of North Carolina. Haul distances beyond
these facilities would significantly impact the overall disposal costs.

COST COMPARISON

A comparison of capital and operating costs for the MSW disposal options was completed as part of
the Study update.

City of Greensboro Salid Waste Management Study ES-4 Executive Summary
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Resource Recovery Options

The recovery of energy from MSW through the implementation of a waste-to-energy (WTE) facility
is an option that is proven from a technical standpoint. The major concerns associated with this
option involve the areas of cost, changing regulations, and public perception. The projected costs for
the WTE option are significantly higher than those projected for the landfill-based options of either
expanding existing landfills or developing a new multi-jurisdictional landfill.

Two different scenarios of the costs associated with the development of a WTE facility to serve the
City’s disposal needs have been included in the preliminary analysis. The first scenario involves the
implementation of a 1,000 TPD mass-burn, waste-to-energy facility. HDR analyzed the typical
development costs, operations and maintenance costs, potential revenues and financing costs. Based
on the analysis, HDR estimates that a 1,000 TPD mass burn facility for the City would have a present
value cost of approximately $100 per ton. The second scenario involves the implementation of a
1,000 TPD waste gasification facility. HDR once again analyzed the development costs, operations,
and maintenance costs, revenues and financing costs associated with this facility. The results of this
preliminary analysis indicate a present value cost of approximately $120.00 per ton.

White Street Expansion

It appears from the analysis of existing MSW landfill disposal options, continued development of
additional landfill phases at the White Street Landfill is the most economical disposal option for the
City. From a cost basis, the City should continue the development of the White Street Landfill
including Phases IV and V with consideration towards ultimate capacity.

Based on the analysis, the cost for continued disposal at the White Street Landfill would be
approximately $20.00 per ton in present value dollars.

New Landfill Site

The development of a new landfill facility will require the purchase of approximately 400 acres and
will include the construction of all facilities such as roadways, scales, scalehouses, administrative
offices, and maintenance facilities, in addition to the components associated with the White Street
Landfill unit itself. A new facility, sized to provide MSW disposal capacity for a 20-year planning
period, will require a total of 160 acres of lined areas.

City of Greensbore Solid Waste Management Study ES-5 Executive Summary
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HDR analyzed the typical development, operations and maintenance, closure/post-closure and
financing costs. Based on the analysis, the cost per ton for disposal at a new County landfill would
be approximately $25.00 per ton in present value dollars.

Out-Of-County Disposal

The evaluation of available MSW disposal alternatives located outside of the County area indicates
that secondary hauling via transfer station will be required. Costs associated with secondary haul is
in addition to disposal costs. As discussed previously, the options for MSW disposal at a landfill
located outside the County will most likely be limited to private facilities. Publicly owned and
operated landfills within a reasonable haul distance have established service areas with little
incentive to expand. The éxception may be a public facility that has had waste diverted by the
private sector and is in need of additional revenue.

If the City elected to dispose of waste outside the County, it is unlikely that a landfill facility would
be located close enough to the City for trucks to direct-haul. Considering the contractual
arrangements recently negotiated by other municipalities, the transfer and disposal costs would likely
range between $28.00 and $45.00 per ton, if the City was to privatize transfer and disposal of waste
to an out of County facility.

City of Greensboro Solid Waste Management Study ES-6
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Section 1.0

Introduction
L

1.1  BACKGROUND

Changes to State and Federal Regulations has required the City of Greensboro (City) to continue
to assess and evaluate its Municipal Solid Waste (MSW) disposal options over the past 10 years.
In 1991 the North Carolina Department of Environment and Natural Resources (NCDENR)
adopted the Environmental Protection Agency (EPA) “Subtitle D” regulations governing landfill
design, construction, and operation. A portion of the Subtitle D regulations requires that all
landfills be lined. North Carolina established January 1, 1998, as the date after which a}l waste
in the state would be disposed of in lined landfills.

The unlined Phase I area of the Greensboro White Street Landfill, had disposal capacity to go
well beyond January 1, 1998. In mid 1994 the City began the permitting process for design of
the lined landfill area known as Phase IIl. A part of the State’s permitting process requires that a
resolution from the local governing body be passed supporting the new landfill or landfill
expansion. The council approved such a resolution on March 20, 1995. The permit to construct
Phase III was received from NCDENR in early 1997, and Cell 1 of the Phase III area became
operational on December 16, 1997. The second cell of the Phase III area will be placed into
operation during 2001 with the third and final cell targeted for construction in 2002.

1.2 1996 SOLID WASTE MANAGEMENT STUDY

One component of the March 1995 resolution included a requirement that the City evaluate
alternatives to the continued use of the White Street Landfill for MSW disposal. This condition
was consistent with on-going planning by staff, and in June 1995, the City coordinated the
development of a Solid Waste Management Study (Study), and included representation from
Guildford County (County) and High Point. The scope of the Study, among other solid waste
issues, included evaluation of disposal alternatives for waste generated within the County. An
advisory committee was formed including staff from the City, High Point, and the County and
disposal options for MSW, construction and demolition (C&D) waste and land clearing inert
debris (LCID) waste were evaluated.

Five methods of solid waste disposal were evaluated in the Study and included.

¢ Continued use of the White Street and Kersey Valley (High Point) Landfills.
* Development of a new public landfill within the County.

City of Greensbero Solid Waste Management Study Section 1.0
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» Development of a waste-to-energy facility to burn garbage and produce electricity or
steam.

e Development of a solid waste composting facility to compost MSW, similar to yard
waste composting.

¢ Privatization of solid waste disposal at a privately owned landfil! in the region.

The options were evaluated considering both transportation and disposal cost, which were used
for comparative analysis. The determination of an appropriate tipping fee (revenue) is a separate
analysis and was not performed as part of the Study. The findings and recommendations of the
1996 Study are summarized below.

¢ Use of the White Street and Kersey Valley Landfills was the least cost option and should
be continued.

¢ Consider development of a multi-jurisdictional landfill to manage disposal of Guilford
County-generated waste after the White Street and Kersey Valley Landfills are filled to
capacity.

¢ Do not pursue resource recovery options, but continue to track developments in resource
recovery technology (i.e., waste-to-energy).

1.3 1997 SOLID WASTE MANAGEMENT PLAN

North Carolina House Bill 859 was passed in the 1996 General Assembly revising the Solid
Waste Management Act of 1989 and related statues. The revised law required local
governments to prepare a ten year comprehensive Plan to cover the period from July 1, 1997 to
June 30, 2007. In December 1996, the City, in concert with the City of High Point and the
County, formed a technical committee and began preparation of the 10-year Solid Waste
Management Plan.

The goals and objectives of the Plan are summarized below:

¢ Development of a Plan in conformance with the State requirements and local objectives.
» Identification of any deficiencies in existing solid waste management programs in order
to meet local needs and protect public health and the environment.

* Development of local reduction goals and programs for the County and encouragement of
public participation in the planning process.

» Determination of the full cost of solid waste management in the County,

City of Greensboro Solid Waste Management Study
June 2001 1-2
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The Plan was approved by the Greensboro City Council on June 17, 1997. The Plan included
recommended actions associated with eight areas of solid waste management: Solid waste
collection services, waste reduction, reuse and recycling activities, yard waste composting and
mulching operations, waste incineration, waste transfer and disposal services, other solid waste
management activities, and financing issues associated with solid waste management services.

The Plan indicated many recommendations regarding the eight areas. Five specific
recommendations were associated with the waste transfer and disposal services. The
recommendations included, in summary:

* Rencgotiate the contracts between the Cities and the County.

» Continue development and use of the White Street and Kersey Valley Landfills.
¢ Consider establishing a Solid Waste Authority for the County.

¢ Expand C&D disposal capacity within the County, and

» Discuss siting and developing a new public landfill facility to be used after the existing
facilities have been filled to capacity.

Progress has been made on several of the recommendations. Re-establishing the agreements
between the Cities and the County was considered, but no agreement was executed. The White
Street and Kersey Valley Landfills are continuing to be develeped. The City has opened a C&D
landfill on the closed Phase II area of the White Street Landfill. Meetings regarding possible
formation of a Solid Waste Authority and development of a new public landfill have been
ongoing. Discussions have been led by the County with representation from High Point,
Greensboro, each of the Towns within the County, and also some surrounding Counties and
private sector representatives.

1.4  SCOPE OF THIS SOLID WASTE MANAGEMENT STUDY UPDATE

Significant progress was made through the preparation of the 1996 solid waste study and 1997
solid waste plan regarding long range disposal options for the City. Staff has continued to
evaluate solid waste disposal options for the City, and contracted with HDR Engineering, Inc. of
the Carolinas (HDR) to assist in preparing an update of the previous studies. The 1996 study and
1997 plan included involvement from the County, the City of High Point, and the towns within
the County. This update has been prepared for, and in coordination with, the City.

City of Greensboro Solid Waste Management Study Section 1.0
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Four specific MSW disposal alternatives were reviewed as part of this update.

e Expansion of the White Street Landfill.
» Siting and development of a new landfill.
e Qut-of-County disposal.

e Implementation of a Resource Recovery Technology.

The following sections provide the evaluations and analyses of these alternatives and the
resulting conclusions and recommendations.

City of Greensboro Solid Waste Management Study Section 1.0

June 2001 1-4 Introduction



Section 2.0

Solid Waste Quantities and Characteristics
L

2.1 INTRODUCTION

Four waste streams are managed by the City at the White Street facility, including MSW,
LCID, C&D wastes, and yard waste. However, this report focuses only on the MSW waste
stream. Waste stream projections focus on historical MSW tonnages managed at White
Street, with adjustments for population increases. The projections have been developed
through the year 2027 to allow for a twenty year planning period beyond the MSW disposal
capacity currently permitted for the White Street Landfill.

In preparing this section, information has been gathered from the following sources:

* Material Summary Solid Waste Management Reports generated by the White Street
Sanitary Landfill, City of Greensboro

 Information provided by the United States Bureau of the Census and the NC Office of
State Planning

¢ The Guilford County Solid Waste Management Plan Three Year Update, May 2000

¢ A report prepared by HDR Engineering Inc. of the Carolinas entitled White Street
Sanitary Landfill; An Assessment of Scenarios Associated with the Utilization of MSW
Disposal Capacity, November 1999

* Guilford County Waste Disposal Reports for Fiscal Years 96/97 through 99/00.

e Characterization of Municipal Solid Waste in the United States: 1997 Update, U.S.
Environmental Protection Agency, 530-R-96-001, March 1998.

e The Guilford County Solid Waste Management Plan, June 1997

2.1.1 Methodology for Determining Per Capita Generation Rates

The methodology for determining per capita generation rates that was developed for
the County’s Solid Waste Management Plan in 1997 was utilized in this study. The
description of that methodology follows:

At the time of the writing of County’s 10-year Solid Waste Management Plan, it was
estimated that the per capita generation rate for the County was 7.35 Ibs/person/day
(see Table 2-1).

City of Greensboro Solid Waste Management Study Section 2.0
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Table 2-1
Calculation of Base Year
Per Capita MSW Generation Rate for Guilford County

Total MSW Generated x 165/ton v | days/year Y Pop. (1995) | | Base Year Per Capita MSW
(FY 1994-1995) ) - Generation Rate
486,370 TPY x | 2000 Ibstton | © | 365 daysfyr | 7| 362,710 |= 7.35 lbs/person/day

In determining what became known as the “base year” per capita generation rate,
population estimates for the County for the years 1990, 2000, 2010, and 2020, were
obtained from the County’s Planning and Development Department, The population
estimate for 1995 (362,710) was based on the straight-line interpolation of data
provided for 1990 and 2000. This population estimate was then combined with solid
waste generation data obtained from the County's Solid Waste Management Annual
Report for the period July 1, 1994 through June 30, 1995, and from the Landfill’s
scalehouse records. From this information it was determined that approximately
486,370 tons of MSW was generated in the County during FY 1994 through 1995,
which given the population estimate, translated into 7.35 lbs of MSW being
generated by each person each day on an annual basis. This information has been
used as the basis for projections presented in this study.

WASTE DISPOSAL AT THE WHITE STREET LANDFILL

2.2.1 Background Information

At present, approximately 81 percent of the MSW disposed of in the White Street
Landfill is comprised of waste collected within the City (61 percent of this waste is
collected by the public sector and 20 percent by private collectors). The remaining
19 percent of the MSW disposed of in the White Street Landfill is collected within
other areas of the County. Of'this other waste category, 13 percent is collected from
incorporated areas (excluding the City) of the County, and the remaining 6 percent is
collected from unincorporated areas of the County. Figure 1-2 illustrates the current
source of MSW being disposed of at the White Street Landfill. These statistics are
based on data provided to HDR by the City in 1999.

City of Greensboro Sclid Waste Management Study Section 2.0
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Figure 2-1

MSW Disposed of in the
White Street Sanitary Landfill

City of Greensboro
(Private Collection)
20%

y’ ._ ) Unicorporated Area
[ : 3 s 6%
City of Greensboro ("‘-A‘ \\
(City Truck Collection)
o ‘\\_/ - |

Guilford County Incorporated Area
19% (Excluding City of
Greensboro)
13%

Note: As indicated, of the waste disposed at White Street 81% (61% plus 20%) is generated within the City.

2.2.2 Waste Projections

The waste stream analyzed in this study is the MSW that is anticipated to be disposed
of in the White Street Landfill during the planning period, if the status quo pattern of
usage of this White Street Landfill remains constant. Table 2-2 presents the
quantities of waste that HDR estimates will be generated annually within the County
and disposed of as MSW at the White Street Landfill during the planning period.

The MSW disposal projections for the White Street Landfill for the planning period
have been calculated based on the assumption that 59 percent of all MSW generated
in the County is landfilled at the White Street Landfill (Guilford County Solid Waste
Management Plan, Pages 3 through 10). The tonnages projected for the City are
based on population projections (derived from total County population projections
presented in the Guilford County Solid Waste Management Plan, June 1997, and
incorporated area proportional estimates calculated from information provided by the
United States Bureau of the Census and the North Carolina Office of State Planning),
a constant per capita generation rate of 7.35 pounds of MSW/person/day, the
assumption that all MSW which is generated in the City and requires landfilling is

City of Greensboro Solid Waste Management Study Section 2.0
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disposed of in the White Street Landfill, and that the total waste stream generated in
the County is comprised of 30 percent residential waste, 38 percent commercial
waste, and 22 percent industrial waste (Guilford County Solid Waste Management
Plan, page | through 11). These tonnages were then increased by 2.7 percent to
reflect the tonnages reported in the NC MSW Annual Reports as having been
disposed of at White Street Landfill during FY 95/96 through 99/01.

The tonnages projected for the incorporated areas are based on population projections
(derived from total County population projections presented in the Guilford County
Solid Waste Management Plan, June 1997, and incorporated area proportional
estimates calculated from information provided by the US Bureau of the Census and
the NC Office of State Planning), a constant per capita generation rate of 7.35 pounds
of MSW/person/day, and the assumption that all MSW, which is generated in
incorporated areas that are currently using the White Street Landfill will continue to
do so throughout the planning period.

Using the assumption that 59 percent of all MSW generated in the County is
landfilled at the White Street Landfill (Guilford County Solid Waste Management
Plan, Page 3 through 10}, any remaining MSW tonnages not indicated as being
generated by an incorporated area utilizing the White Street Landfill were assumed to
have been generated by the unincorporated area of the County served by the White
Street Landfill.

City of Greensboro Solid Waste Management Study Section 2.0
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Table 2-2

White Street Sanitary Landfill — Waste Disposal Projections
(Municipal Solid Waste Only)

City of Greensboro Guilford County
. Incorporated Areas
I;;::,l City Revenue/Private | SUB- Exch[:ding City of Unincorporated 'I(‘-?l;r%ld
Collected Collected TOTAL Greensboro Areas
(TPY) (TPY) (TPY) (TPY) (TPY)

2002} 161,955 53,100 | 215,055 34,515 15,930 | 265,500
2003 163,236 53,520 | 216,756 34,788 16,056 | 267,600
2004 | 164,517 53,940 | 218,457 35,061 16,182 | 269,700
2005| 165,798 54,360 | 220,158 35,334 16,308 {271,800
2006 167,079 54,780 | 221,859 35,607 16,434 | 273,900
20071 168,360 55,200 | 223,560 35,880 16,560 |1 276,000
2008 169,641 55,620 | 225,261 36,153 16,686 |1278,100
2009 | 170,922 56,040 | 226,962 36,426 16,812 |1280,200
2010 172,142 56,440 | 228,582 36,686 16,932 (282,200
2011 173,362 56,840 | 230,202 36,946 17,052 (284,200
2012 174,643 57,260 | 231,903 37,219 17,178 {286,300
2013 | 175,863 57,660 | 233,523 37,479 17,298 (288,300
2014| 177,083 58,060 | 235,143 37,739 17,418 (290,300
2015| 178,303 58,460 | 236,763 37,999 17,538 (292,300
2016( 179,523 58,860 | 238,383 38,259 17,658 |1294,300
2017 180,804 59,280 | 240,084 38,532 17,784 (296,400
2018 182,085 59,700 | 241,785 38,805 17,910 (298,500
2019 183,366 60,120 | 243,486 39,078 18,036 (300,600
2020 184,647 60,540 | 245,187 39,351 18,162 302,700
2021 185,928 60,960 | 246,888 39,624 18,288 {304,800
2022 187,209 61,380 | 248,589 39,897 18,414 | 306,900
2023 188,490 61,800 | 250,290 40,170 18,540 {309,000
2024 189,771 62,220 | 251,991 40,443 18,666 (311,100
2025 191,052 62,640 | 253,692 40,716 18,792 (313,200
2026 | 192,333 63,060 | 255,393 40,989 18,918 (315,300
2027 193,614 63,480 | 257,094 41,262 19,044 (317,400
City of Greensbero Solid Waste Management Swdy Section 2.0
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3.1 INTRODUCTION

The realization of additional resource recovery benefits from municipal waste, after materials
recycling efforts have been maximized, can be achieved through energy conversion systems.
Energy conversion systems include mass-burn systems, refuse-derived fuel (RDF) combustion
systems, and gasification technologies.

An alternative to energy conversion or combustion systems is composting. Composting is a
means directed at maximizing recovery and minimizing waste disposal.

The purpose of this section is to present a review of resource recovery alternatives which are
available to the City. In reviewing technologies, the economic and environmental impacts,
diversion/recovery potential, and technical feasibility are analyzed.

3.2 REVIEW OF RESOURCE RECOVERY SYSTEM OPTIONS

Waste-to-energy facilities are designed to combust solid waste in an environmentally
acceptable manner in order to reduce the amount of material that requires landfilling and
to generate energy in the form of steam, electricity, or both. Combustion technologies
which have demonstrated experience include mass-burn systems and RDF combustion
systems.

3.2.1 Mass-Burn Systems

Mass-Burn refers to the combustion of MSW as received with little or no
processing or removal of materials. Combustion occurs in furnaces that have
been specifically designed to accommodate the heterogeneous characteristics of
the waste stream. Mass-burn is the waste-to-energy technology used worldwide.
The principal components of a mass-burn plant include the waste storage and
feeding systems, combustion grates, and combustion units (furnace and boiler).

32.1.1 Technical Feasibility

The technology associated with mass-burn systems has been suitably
demonstrated and is commercially operational at numerous facilities in the United
States and at nearly 500 facilities worldwide.

City of Greensboro Solid Waste Management Study Section 3.0
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3.2.2

32.1.2 Combustion Units

Waste-to-energy combustion units generally fall into two categories; field-erected
and modular systems. Field-erected systems are used primarily for large-scale
facilities (250 TPD and larger), whereas modular systems are used primarily for
smaller scale facilities and are normally available in module sizes of 25 to 125
TPD. As the names imply, field-erected systems are built on site, but modular
systems are shop assembled and shipped to the construction site as modules for
installation.

RDF Combustion Systems

A second approach to the recovery of energy from waste involves the processing
of the waste to produce a RDF. There are four types of RDF combustion systems
that can be used for processing MSW: spreader-stoker firing, suspension firing,
fluidized-bed incineration, and pyrolytic conversion.

3221 Spreader-Stoker Firing
In spreader-stoker firing, RDF is fed into the combustion unit through air-swept
spouts or pneumatic distributors. Some of the RDF is burned in suspension, while

the heavier particles fall onto the grate where combustion is completed.

3222 Suspension Firing

Suspension firing involves the co-firing of RDF in suspension with pulverized
coal. RDF normally supplies 10 to 20 percent of the total heat input in these
applications. Suspension firing requires a more highly refined and processed
RDF than spreader-stoker firing. Because of the additional problems of dealing
with multiple fuels and repermitting issues, utilities have not historically
expressed much interest in this approach.

3.2.23 Fluidized-Bed Firing

Fluidized-bed combustors have a bed of thermally inert material, such as sand
and/or limestone, which is kept suspended in the combustion unit through the
action of fluidizing air distributed below the bed. RDF can be introduced into or

City of Greensboro Solid Waste Management Study Section 3.0
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on top of the bed, mixed by the fluidizing air and bed material, and combusted in
the turbulent bed of inert material. The turbulence of the fluidized bed allows the
combustion to take place at a lower temperature than in conventional combustion
system without a significant effect on the combustion efficiency. This is
beneficial in reducing certain air emissions, particularly sulfur dioxide and
nitrogen oxides.

RDF is typically not fired alone in fluidized-bed combustion systems; coal or
wood are co-fired with the RDF to help in maintaining stable firing conditions.
Although fluidized-bed combustion has been used for a variety of fuels,
experience with RDF is limited.

3224  Pyrolysis

Pyrolysis systems convert organic materials in an oxygen-deficient environment
into a combustible gaseous or liquid product and a solid, carbon-rich residue.
Although unprocessed MSW may be subjected to pyrolytic conversion, a more
homogenous feedstock is necessary to improve operation efficiency and product
quality. MSW must generally be finely shredded and screened to produce a high-
quality RDF material that has the majority of glass, sand, grit, and metals
removed. The composition and yield of the pyrolysis products can be varied by
controlling operating parameters such as feedstock composition, pressure,
temperature, time, and feedstock particle sizing and by using catalysts or co-fired
auxiliary fuels. The variable nature of RDF composition complicates control of
the specific chemical reactions that take place. Because of the problems
associated with controlling the chemical reactions and maintaining product
quality, the marketing of gaseous and solid pyrolysis products has not been
successful, and there are no pyrolysis systems in commercial operation in the
United States.

3.2.2.5 Technical Feasibility

RDF combustion technology is commercially operational at several facilities in
the United States. There have been shutdowns of earlier projects due to technical
problems, including poor fuel quality, high ash quantities leading to lower boiler
efficiencies and boiler fouling, and slagging and corrosion; however, these
problems have been technically resolved. Presently, several facilities located in

City of Greensboro Solid Waste Management Study Section 3.0
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the United States successfully process waste to produce RDF using mechanical
means.

3.2.3 Waste Gasification Technologies

Over the past few years, a relatively new technology has evolved into a promising
alternative for waste minimization and disposal. This technology is characterized as
waste gasification. The technology is based primarily on three core processes:
preprocessing, gasification, and energy generation.

MSW is mechanically separated to recover steel, aluminum, and plastics for recycling.
This material is sometimes autoclaved as a means of sterilization prior to processing. A
homogeneous feedstock is produced from the residual organic matter and undergoes
further processing to remove glass and grit.

The organic matter is converted into a clean, dry synthesis gas (syngas) using a two-stage
pyrolosis and stream reformation process. This process is environmentally sound and a
superior alternative to waste combustion or other forms of incineration.

The syngas is converted, utilizing gas engine technology, into renewable energy which is
supplied to the local electricity distribution network.

Some 20 percent of the waste stream can be recovered for recycling and reuse, while 70
percent is converted into renewable energy and, potentially other uses. A maximum of
10 percent will require landfill disposal at this stage, however, some technology vendors
claim zero percent disposal requirements.

3.2.3.1 Technical Feasibility

There are several different gasification technologies available through
vendors/developers, however, the process descriptions are very similar,
Currently there are no operating facilities located within the United States.
However, there are several facilities in Europe and the Far East. These facilities
do not have long standing operating track records, with the longest being
approximately two years. This fact is a concern when evaluating a long-term
solution for waste disposal.

City of Greensboro Solid Waste Management Study Section 3.0
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3.24.1 Technical Feasibility

There has been limited success of MSW composting systems over the past 30
years. Unfortunately, virtually all of these systems have been closed down due to
problems with odor and lack of markets for the compost product.

To address the odor problem, enclosures around the process area and curing area
have been utilized. Biofilters and wet scrubbing systems to treat process air have
also been used for odor control.

MSW composting attracts disease vectors such as insects, predatory birds, and
rodents. To mitigate these impacts, operations are usually located in enclosed
buildings with leachate collection and treatment systems and odor control
equipment. Typical compost operations also raise concern about airborne bacteria
and fungi inherent in the feedstock waste stream and produced during the
composting process. Trace metals and organic toxins such as dioxins, pesticides
and PCBs in the mixed MSW feedstock can contaminate the finished compost
product. Research on the environmental and health effects of compost is an on-
going effort.

Even though the process itself is technically feasible, the success of an MSW
composting operating is challenged by public opposition, poor market potential,
potential health impacts and financial instability. Based on these issues, MSW

composting is not a feasible option for the City. Therefore, no further evaluation
is warranted.

3.3  WASTE DIVERSION POTENTIAL

Both mass-burn and RDF combustion options have the potential of realizing landfill
diversion rates of up to 75 percent of the waste stream on a weight basis. This value is
dependent on the level of pre-processing, system equipment, and operator diligence.

3.4 ENERGY RECOVERY POTENTIAL

Energy from mass-bumn systems or RDF combustion in conventional boilers is generally
recovered in the form of hot water, steam, or electricity. Hot water is used primarily in
district heating application; steam may be used in various industrial processes (including
heating and cooling) or passed through a conventional turbine-generator to produce

City of Greensboro Solid Waste Management Study Section 3.0
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electricity. There is limited experience with the energy recovered from biological and
chemical processes such as anaerobic digestion or pyrolysis. As stated previously,
syngas from waste gasification processes is combusted in gas engines generating
renewable energy.

3.5 ECONOMIC CONSIDERATIONS

3.5.1 Mass-Burn Systems

Because of the high capital costs of mass-burn systems, consistent waste flows
and energy market security are vital to the long-term viability of such projects.
Therefore, energy markets should be carefully evaluated for the price offered for
the energy, willingness to negotiate long-term purchase contracts, and their long-
term viability as a business enterprise. In certain cases, cogeneration systems can
be utilized which generate both steam and electricity, which provides the most
efficient use of the energy created. Energy revenues may be used to offset some
of the construction and operating costs associated with the systen.

3.5.2 RDF Combustion Systems

As is the case with mass-burn projects, RDF combustion systems are capital
intensive. The initial capital investment required to purchase combustion systems
used for RDF are generally lower than combustion systems required for mass-
burn projects. However, these initial expenses may be offset by higher
maintenance costs for both the process system and boilers.

The capital costs of RDF systems can be divided into two major components: 1)
the RDF production facility, and 2) the RDF combustion facility. Historically,
when compared with mass-burn systems, savings achieved by building smaller
combustion facilities to burn RDF are more than offset by the added costs (both
capital and O&M) of the RDF production facility.

3.5.3 Waste Gasification Systems

Waste gasification systems are also capital intensive, with an estimated cost of
$180,000 per ton throughout. The economic feasibility of these systems is strictly
related to variable, long-term energy sales.

City of Greensboro Solid Waste Management Study Section 3.0
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3.6 REGULATORY AND IMPLEMENTATION CONCERNS

3.6.1 Federal Regulations

Municipal waste combustion is an effective method of reducing the volume of
generated waste, producing useful energy and extending the lives of waste
landfills. However, the combustion of MSW results in the release of various
combustion products that are potentially toxic. Congressional passage of the
Clean Air Act Amendments (CAAA) of 1990 required the EPA to develop more
stringent emission standards and guidelines for new and existing municipal waste
combustors (MWCs). As a result, the EPA promulgated new regulations to
reduce the potential effects on the public health and welfare effects caused by the
regulated pollutants.

Included in these regulations are emission requirements for particulates, fugitive
ash, opacity, hydrogen chloride (HCI), sulfur dioxide (SO,), oxides of nitrogen
(NOy), carbon monoxide (CO), dioxins/furans and trace metals including lead
(Pb), cadmium (Cd) and mercury (Hg). In addition to the emission limits, there
are requirements for operating practices and emission monitoring and reporting of
these named pollutants.

3.6.2 Implementation Concerns

3621 Flow Control

In order to ensure the economic viability of waste-to-energy systems,
mechanisms need to be put into place (such as long-term contracts with MSW
haulers) to assure that daily MSW throughput goals are met. Such flow control
mechanisms should be discussed during the design phase of the facility, and
implemented by the time the new incineration facility becomes operational.

3622 Social/Political Considerations

Focused opposition can make it difficult for decision makers which are in favor of
waste-to-energy systems to stand their ground. The concerns raised have
included: negative environmental impacts; facility shutdowns due to new
environmental regulations and/or flow control; and the oversizing of some earlier
facilities which created a disincentive for materials recycling.

City of Greensboro Solid Waste Management Study Section 3.0
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4.1 INTRODUCTION

The purpose of this section is to present and analyze the existing MSW disposal capacity
available at the White Street Landfill and to determine the potential capacity should the
adjacent property be utilized for expansion. The requirements for a new lined landfill
owned and operated by the City has also been reviewed, as well as landfill disposal
options not controlled by the City.

This section has been prepared to provide the City with an evaluation of landfill options
that can meet the MSW disposal needs for a minimum 20 year period following closure
of Phase III of the White Street Landfill. For this report, Phase II is assumed to reach
capacity m 2007.

4.2 EXISTING WASTE CAPACITY

The White Street Landfill, which is located in the northeast quadrant of the City, is used
for the disposal of MSW, C&D, and LCID waste generated within the City and portions
of the County. The lined Phase IIT unit, which is currently operating under Solid Waste

Permit No. 41-12, is permitted to receive solid waste as defined in 15A NCAC 13 B
0101 (36).

At present, the facility property covers an area of approximately 850 acres and is divided
into three phases. Phase I is an 85-acre unlined site that stopped receiving waste prior to
1978. Phase II consists of approximately 120 unlined acres which closed December 31,
1997, in accordance with State requirements. The Phase III area consists of a total of 52
acres subdivided into three cells. The first cell of 25.5 acres was placed into operation
December 1997 with an estimated capacity of 1.7 million cubic yards (CY). The second
cell, with an area of 14 acres has recently been constructed and will be placed into
operation by June 2001. Construction of the 12 acre Cell 3 is scheduled for summer of
2002, with a projected operation date of March 2003. Total capacity of Phase III is
approximately 4,700,000 CY of waste, which, at the projected filling rate of about

265,000 tons per year (reference Section 2) should provide for disposal through the year
2007.

Recorded waste density in Phase III has substantially exceeded original estimates.
Recent evaluations indicate densities averaging over 1,180 pounds per ton. At this higher
density, Phase III may reach capacity as late as 2009. Due to the many variables

City of Greensboro Solid Waste Management Study Section 4.0
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associated with landfill life calculations (waste type, daily tonnage, compaction
equipment, etc.), 2007 has been used as the year when Phase III will reach capacity.

Future MSW disposal requirements projected for the City during the planning period are
approximately 6,000,000 tons of disposal capacity as indicated in Table 2-2 of Section
2.0. In light of these future disposal projections, it is evident that maintaining the status
quo associated with landfilling activities within Phase III will not suffice in meeting the
future landfill disposal requirements for the City. Three scenarios which could provide
for the future MSW disposal needs of the City are described below.

43  EXPANSION POTENTIAL

Through acquisition of adjacent property, there is potential for developing additional
lined landfill capacity at the White Street Landfill. Preliminary estimates indicate that the
areas, designated as Phases IV and V (see Figure 4-1) could provide 13,000,000 CY of
airspace, which would allow for more than 20 years of additional disposal capacity.
Figure 4-2 depicts potential ultimate development of the White Street Landfill, achieved
by combining the waste areas of Phases III, IV, and V into one large waste unit.

As 1s shown in Table 4-1, the expansion option has the potential for providing the City
with adequate disposal capacity for the entire planning period.

Table 4-1
Expansion Option
Phase Airspace (CY) Waste Tonnage "
v 8,000,000 4,720,000
\Y 5,000,000 2,950,000
Total 13,000,000 7,670,000
(1) Based on 1,180 Ibs of MSW per cubic yard of airspace (1999 calculation)

44 NEWFACILITY

Current efforts around the State to site new landfills have met with extensive public
oppositions, therefore, the establishment of a new MSW landfill in the City/County area
will require aggressive planning, design, and permitting efforts. Activities for this option
should be initiated immediately to have a new facility in operation by 2007 when the

City of Greensboro Solid Waste Management Study Section 4.0
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Phase III MSW capacity will be exhausted. Because of the long development time
associated with a new landfill, the facility size should be established to provide a
minimum of 20 years of MSW disposal capacity. From the date provided in Section 2.0,
a new landfill will need capacity to dispose of approximately 6.0 million tons of waste.

To determine the amount of land required for a new, 20-year facility, the following
assumptions were made:

» The new landfill would be developed in a series of four cells.

¢ Each cell would have a square shape at ground level.

e Each cell would be constructed as truncated pyramids on level ground with no
excavation. The flat peak would be 2 acres in size.

e The sideslopes of each cell would be 4 horizontal to one vertical above ground (4:1).

e Final cover airspace requirements were neglected.

Using these assumptions, the total land required for the lined units was calculated to be
approximately 160 acres with each cell averaging approximately 5 years of landfill life.
To allow for buffer requirements and miscellaneous site support facilities such as
leachate treatment impoundments, maintenance facilities, borrow area and storm water
management facilities, a total site area of 400 acres was estimated.

The landfill siting criteria as outlined in the NCDENR regulations are summarized in
Table 4-2. Figure 4-3 indicates the incorporated municipalities, and airport locations
with the County.

City of Greensboro Solid Waste Management Study Section 4.0

June 2001

4-5 Landfilt Disposal Options



Bur-MIII
Park

Northeast
. Pa -

Battl Gm"‘ﬁaum
. Battlegroun
- Park 34
PIEDMONT - 5
TRIAD "?J;:‘i? Sy g,
Gibsonville,

Greensboro_

Guilford-
Macintosh
. Parl

Golfcsui'sa'
- Jame town
Legend _ &
B vieiorpare High Point e
: Vi L Gard " /" 'SOUTHEAST _
d o2 . GREENSBORO
alalr/j .

“Haga
Stgn

Figure 4-3
Data Sources:
Guilford County
US County Boundary, Munici cFaI Boundaries, Roads)

ureau of the Census, 200
(Rail R

s
Bureau of Trans ortation Statistics , 2000
(Airport Sltes?

Preliminary Criteria
Solid Waste Management Study

HDR Engineering, Inc.
of the Carolinas



Section 4.0
Landfill Disposal Options

Table 4-2
Subtitle D Landfill Siting Criteria
Category Requirements
Airport Safety Greater than 5,000 feet (FT) from runway used by piston aircraft.

Greater than 10,000 FT from runway used by turbo-jet aircraft.
Five-Mile Notification Zone.

Floodplains

Must not restrict flow of 100-year flood.

Wetlands

New landfills are prohibited in wetlands.

Fault Areas

Greater than 200 FT from fault displaced in Holocene time.

Seismic Zone

Must be designed to withstand maximum horizontal acceleration
expected from the seismic impact zone.

Unstable Areas

Measures required to ensure structural integrity of the landfill
components.

Cultural Resources

Cannot damage or destroy an archaeological or historical property.

State Nature and Historic
Preserve

New MSWLF units may not have an adverse impact on any lands
included in the State Nature and Historic Preserve,

Water Supply Watersheds

New MSWLF units are prohibited in the critical area of a water
supply watershed or in the watershed for a stream classified as WS-1,
in accordance with the rules codified at 15A NCAC 2B .0200-
“Classifications and Water Quality Standards Applicable to Surface
Waters of North Carolina."

New MSWLF units that will discharge leachate to surface waters at
the facility and must obtain a NPDES permit shall not be located
within watersheds classified as WS-II or WS-I11, in accordance with
the above mentioned rules,

Endangered and
Threatened Species

New MSWLF units shall not jeopardize the existence of endangered
or threatened species or result in the destructions or adverse
modification of a critical habitat.

Vertical Separation
Requirements

New MSWLF units shal] be constructed so that the post settlement
bottom elevation of the base liner system is a minimum of four FT
above seasonal high groundwater table and/or bedrock.

Horizontal Separation
Requirements

More than 300 FT from property line.
More than 500 FT from private residences and wells.
More than 50 FT from any stream, river, or lake.
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4.5 OUT-OF-COUNTY MSW LANDFILL
Under this scenario, it is assumed that all public MSW landfill disposal operations at the
White Street Landfill will cease upon completion of the Phase III area, after which time
all of the City’s MSW requiring landfill disposal would be hauled to a landfill facility
located out of the County. The following sections provide a listing of public and private
landfill facilities located in the Piedmont area of North Carolina.
4.5.1 Public Facilities
Kersey Valley Landfill, High Point, NC owned and operated by the City of
High Point.
Hanes Mill Road Landfill, Winston-Salem, NC owned and operated by the
City of Winston-Salem.
The Rockingham County Landfill, Wentworth, NC owned and operated by
Rockingham County.
The Davidson County Landfill, Lexington, NC owned and operated by
Davidson County.
The Austin Quarters Landfill, Saxapahaw, NC owned by Alamance County
and operated privately.
4.5.2 Private Facilities
The Charlotte Motor Speedway Landfill, Concord, NC operated by Allied/BFI
Waste.
The Uwharrie Environmental Regional Landfill, near Troy, NC is owned by
Montgomery County and operated by Uwharrie Environmental.
The Upper Piedmont Regional Landfill is located in Person County, owned
and operated by Addington Environmental.
The Piedmont Landfill in Kernersville did not receive local government approval
for expansion and will not be able to accommodate the City’s waste throughout
the planning period.
City of Greensboro Solid Wasle Management Study Section 4.0

June 2001

4-8 Landfili Disposal Options



Section 5.0

Waste Transportation
L

5.1 INTRODUCTION

This section reviews the hauling options associated with the various disposal alternatives
reviewed. For disposal sites in close proximity to the City, direct haul in packer trucks is
possible. Long-haul options would utilize Transfer Station(s) with large capacity transfer trucks.

5.2 DIRECT HAUL

Direct haul, or what is sometimes referred to as primary haul, is defined as hauling waste from
the point where the generator passes (transfers) waste to a hauler directly to the management or
disposal site. Direct haul systems utilize the original collection vehicle (often a packer truck) to
transport the collected materials directly to their final destination point. Direct haul systems
which utilize packer truck collection vehicles have, on average, the capacity to move a 5 to 10
ton payload of waste from the point of collection directly to the management or disposal site.
Direct haul is a term that is also used when generators of waste take their waste directly to the
management or disposal site (i.e. there is no transfer of waste from generator to hauler). When
the one-way hauling distance to the management or disposal site is twenty miles or less, direct
haul is likely to be the most cost effective transfer system available.

3.3 SECONDARY HAUL

Secondary haul is defined as hauling waste in a vehicle which can accommodate more than one
collection vehicle’s payload; secondary haul systems therefore involve the transfer of waste from
the original collection vehicles to vehicles which have the capacity for carrying larger payloads
of waste.

When secondary haul is the method utilized to move waste to its final destination, facilities are
needed where the wastes can be transferred from the primary collection vehicle to the secondary
haul vehicle; such facilities are known as transfer stations. Transfer stations are centralized
facilities where waste is unloaded from several small collection vehicles and loaded into a larger
vehicle for hauling.

Transfer stations have been used for several decades. The number of transfer stations has
increased substantially in recent years because landfill sites are located at greater distances away
from collection areas. Transfer stations have gained widespread acceptance as a method of
reducing transport costs. Other potential advantages include the following:

City of Greensboro Solid Waste Management Study Section 5.0
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o Better haul roads for collection vehicles,

¢ Qreater traffic control,

¢ Fewer trucks on the landfill haul route, and
e Improved landfill-operating efficiency.

A transfer station can be an effective means of lowering overall haul costs when sanitary landfill
locations are remote. Most transfer stations are designed to handle municipal solid waste hauled
by private or municipal collectors. A variety of collection vehicles may use a transfer facility,
and station design features must be tailored to accommodate the types of vehicles expected.
Transfer station operation may also be integrated with other waste management options, such as
recycling and composting operations.

Highway transportation is the most common route utilized for transporting waste from a transfer
station to its final destination point. Transfer station systems which utilize semi-tractor and trailer
vehicles have, on average, the capacity to move a 20-ton payload of waste from the transfer
station site to the management or disposal site.

Rail haul of waste is a concept which is gaining more attention, and there are now a number of
rail served transfer station and disposal site combination projects underway. Transfer station
systems which utilize specially adapted box cars have, on average, the capacity to move a 100-
ton payload of waste from the transfer station site to the management or disposal site. Hauling
distance, the quantity of wastes to be transported, and accessibility to existing transportation
infrastructures are all factors which can impact both the cost effectiveness of a secondary haul
transfer system.

City of Greensboro Solid Waste Management Study Seciion 5.0
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6.1 INTRODUCTION

The purpose of this section is to provide a comparison of capital and operating costs for the
MSW disposal alternatives described previously. Costs associated with the disposal of C&D,
LCID, and yard wastes have not been considered in the comparison of alternatives.

6.2 PRELIMINARY RESOURCE RECOVERY COST ANALYSIS

Two different scenarios have been included in the preliminary analysis of the costs associated
with the development of a resource recovery facility to serve the City’s disposal needs. Both
scenarios involve sizing the facility to accommodate only the publicly-controlled portion of the
MSW.

The first scenario involves the implementation of a 1,000 TPD mass-burn, waste-to-energy
facility. It was assumed that the facility would be financed with publicly-issued revenue bonds
but would be designed, constructed and operated (under a 20-year operating contract) by a full
service vendor. To estimate the “tipping fees” that would be charged by a full service vendor,
HDR analyzed the typical development costs, operations and maintenance costs, potential
revenues and financing costs. Based on the analysis, HDR estimates that the tipping fee for a
1,000 TPD mass burn facility for the City would have a present value cost of over $100 per ton.

The second scenario involves the implementation of a 1,000 TPD waste gasification facility. In
this case, it was assumed that the system would also be designed, constructed, and operated by a
full-service vendor. To estimate the potential tipping fees associated with this scenario, HDR
once again analyzed the development costs, operations, and maintenance costs, revenues and
financing costs associated with this facility. The results of this preliminary analysis indicate a
present value cost in excess of $120.00 per ton.

6.3  WHITE STREET LANDFILL EXPANSION

The expansion of the White Street Landfill includes the development of an approximate 80 acre
unit designated Phase IV and an approximate 50 acre unit designated Phase V. Existing facilities
including roadways, scales, scalehouse, administrative offices, and maintenance facility will be
utilized in the operation of Phases IV and V. MSW will be direct hauled to the facility from the
waste generation areas.

To estimate the cost for MSW disposal on a per ton basis, HDR analyzed the typical
development costs, operations and maintenance costs, closure/post-closure costs and financing
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costs, Based on the analysis, the cost for continued disposal at the White Street Landfill would
be approximately $20.00 per ton in present value dollars.

6.4 NEW LANDFILL SITE

The development of a new landfill facility will require the purchase of approximately 400 acres
and will include the conmstruction of all facilities such as roadways, scales, scalehouses,
administrative offices, and maintenance facilities in addition to the components associated with
the landfill unit itself. A new facility sized to provide MSW disposal capacity for a 20-year
planning period will require a total of 160 acres of lined areas. For the cost models, it was
assumed that the new facility would be located within the County; therefore, not requiring a
transfer station and secondary hauling. It is also assumed that the White Street Landfill facility
will remain open for the disposal of C&D and LCID wastes, and for the processing and disposal
of yard wastes. :

To estimate the cost for MSW disposal on a per ton basis, HDR analyzed the typical
development costs, operations and maintenance costs, closure/post-closure costs and financing
costs. Based on the analysis, the cost per ton for disposal at a new landfill in the County would
be approximately $25.00 per ton in present value dollars.

6.5 OUT-OF-COUNTY DISPOSAL

The evaluation of available MSW disposal alternatives located outside of the County area
indicates that secondary hauling via transfer station will be required. Cost associated with
secondary haul is in addition to disposal costs. As discussed previously, the options for MSW
disposal at a landfill located outside the County will most likely be limited to private facilities.
Publicly owned and operated landfills within a reasonable haul distance have established service
areas with little incentive to expand. The exception may be a public facility that has had waste
diverted by the private sector and is in need of additional revenue.

In order to estimate the cost of out of County disposal, a cursory review of other communities’
disposal contracts was performed. The following information relates to private disposal
contracts of some municipal and county governments within the Piedmont area of North
Carolina. This information was derived from discussions with the respective City or County
staff and not taken from the actual contract.

* Mecklenburg County — Mecklenburg County contracts for disposal at the privately owned
Charlotte Motor Speedway (CMS) Landfill. The current tipping fee paid by the County is
$34.50 per ton for the first 300,000 tons with a 25 percent reduction in tipping fee for
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additional tonnage. The County is currently renegotiating the disposal contract. The future
contract may be as low as $18 per ton. Waste is direct-hauled to the landfill. The anticipated
low tipping fee is a result of the County’s recent permitting of a new MSW landfill facility.
If the existing contract with BFI cannot be successfully renegotiated, the County will begin
MSW disposal operations at their new facility.

o City of Durham — The City of Durham pays about $25.50 per ton to a private company to
transfer and dispose of their waste in a private landfill in Virginia. An additional fee of
approximately $4.00 per ton is paid to the contractor for operating the City-owned transfer
station. Therefore, their total disposal cost is in the range of $29.00 per ton, not including the
capital cost of the transfer station.

» Wake County — The North Wake Landfill is publicly owned and privately operated. The
County pays $29.00 per ton for waste direct-hauled to the landfill. Much of the waste
collected in southern Wake County is not direct hauled to the landfill. Instead, it is hauled to
a transfer station in Feltonsville where a private company transfers it to the North Wake
Landfill. Wake County pays an additional $12.00 per ton for waste hauled through the
transfer station. The $12.00 per ton does not include operating or capital cost of the transfer
station,

» City of Gastonia — The City of Gastonia pays about $28.00 per ton for waste hauled to a
privately owned transfer station. The private contractor then transfers the waste to a landfill
in South Carolina for disposal.

e Moore County — The tipping fee for waste hauled to the privately owned transfer station
within Moore County is approximately $31.00 per ton. The waste is then hauled by private
contractor to a privately operated landfill in Montgomery County. Some of the waste
managed in Moore County is direct-hauled to the landfill. The tipping fee at the landfill for
direct-hauled waste is about $23.50.

If the City elected to dispose of waste outside the County, it is unlikely that a landfill facility
would be located close enough to the City that trucks would direct-haul. Considering the
contractual arrangements above, the transfer and disposal costs would likely range between
$28.00 and $45.00 per ton were the City to privatize transfer and disposal of waste to an out of
County facility.

Estimates were also prepared to evaluate City-owned transfer station(s) and secondary hauling.
For the purpose of comparison to the other disposal options, it has been assumed that a tipping
fee between $16.00 and $25.00 per ton could be negotiated with a private facility. The cost per
ton associated with transferring waste to a disposal facility approximately 80 miles from
Greensboro would be approximately $18.00 per ton in present value dollars. Therefore, the total
cost for transfer and disposal would likely range between $34.00 and $43.00 per ton ($16 to $25
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disposal cost plus ~§18 transfer cost). This range is consistent with the range cited above for
other communities.

6.6 CONCLUSIONS

6.6.1 Resource Recovery Options

The recovery of energy from municipal solid waste through the implementation of
a waste-to-energy facility is an option that is proven from a technical standpoint.
The major concerns associated with this option involve the areas of cost, changing
regulations, and public perception. The projected costs for the waste-to-cnergy
option are significantly higher than those projected for the landfill-based options
of either expanding existing landfills or developing a new multi-jurisdictional
landfill.

Changing regulations continue to hamper the implementation of new facilitates
and have caused a number of existing facilities to close in recent years. Flow
control regulations promulgated by the US Supreme Court have caused a number
of facilities to close due to reduced waste volumes and increased tipping fees (due
to lack of flow control) and increased capital costs (due to the need for additional
air pollution control equipment).

Finally, waste-to-energy facilities continue to have a negative public perception
despite the obvious natural resource, economic, and environmental benefits they
provide by displacing imported non-renewable fossil fuels burned in less efficient,
more polluting industrial boilers.

6.6.2 Landfill Disposal Options

It appears from the analysis of existing MSW landfill disposal options, continued
development of additional landfill phases at the White Street Landfill is the most
economical disposal option for the City. From a cost basis, the City should
continue the development of the landfill including Phases IV and V with
consideration towards ultimate capacity.

In addition to the higher costs associated with out-of-county disposal option, there
are uncertainties regarding the availability of future private MSW landfill capacity
in or near the City. The City could obtain more accurate information regarding
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the long-term availability of disposal capacity, as well as the tipping fees that
would be charged, through the development and issuance of a Request for
Proposals.
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City of Greensboro, North Carolina
Subtitie O Landfill Expansion
Cost Estimate ( Avg 285,000 TP}

Year 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 201§ 2019 2020 2021 2022 2023 2024 2025 2!125!
City Tonnage 168,360 169,641 170,922 172,142 173,362 174,643 175,863 177,083 178,303 179,523 180,804 182,085 183,366 184,647 185,928 187,209 188,490 189,771 191,052 192,333
Non-City Tonnage 107,640 108,459 109,278 110,058 110,838 111,657 112,437 113,217 113,997 114,777 115,596 116,415 117,234 118,053 118,872 119,691 120,510 121,329 122,148 122,967
Total Tonnages 276,000 278,100 280,200 282,200 284,200 286,300 288,300 290,300 292,300 294,300 296,400 298,500 300,600 302,700 304,800 306,800 309,000 311,100 313,200 315,300
ICAPITAL COSTS
Pre Development Costs 238,400 238,400 238,400 238,400 238,400 238,400 238,400 238,400 238,400 238,400 238,400 238,400 238,400 238,400 238,400 238,400 238,400 238,400 238,400 238,400
Site Development Costs 108,300 108,300 108,300 108,300 108,300 108,300 108,300 108,300 108,300 108,300 108,300 108,300 108,300 108,300 108,300 108,300 108,300 108,300 108,300 108,300
Equipment Costs 1,032,300 1,032,300 1,032,300 1,032,300 1,032,300 1,032,300 1,032,300 1,067,000 1,067,000 1,067,000 1,067.000 1,067,000 1,067,000 1,067,000 1,312,300 1,312,300 1,312,300 1,312,300 1,312,300 1,312,300
Cell Costs
Cell 1 Construction Cost 2,618,200 2,618,200 2,618,200 2,618,200 2,618,200 0 0 0 0 0 0 0 0 0 0 0 0 ¢ 0 0
Cell 1 Closure 969,200 969,200 969,200 969,200 969,200 0 0 0 0 0 0 0] 0 0 0 0 0] 0 o 0
Cell 2 Construction Cost 0 0 0 0 0 2,138,700 2,138,700 2,138,700 2,138,700 2,138,700 0 0 0 0 0 0 0 0 0 0
Cell 2 Closure 0 0 o] 0 0 749,100 749,100 749,100 749,100 749,100 0 0 0 0 C 0 0 0 0 0
Cell 3 Construction Cost 0 0 0 0 0 4] 0 0 0 0 3,307,600 3,307,500 3,307,500 3,307,500 3,307,500 0 0 0 0 0
Cell 3 Closure 0 0 0 0 0 0 0 0 0 0 1203500 1,203,500 1,203,500 1,203,500 1,203,500 0 0 0 0 0
Cell 4 Construction Cost 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ¢ 2,874,200 2,874,200 2,874,200 2,874,200 2,874,200
Cell 4 Closure 0 0 0 0 0 0 0 0 o 0 0 0 0 0 ¢ 1,036,900 1,036,900 1,036,900 1,036,900 1,036,900
OPERATING COSTS
Landfili Operation Costs 3,561,600 3,668,500 3,778,500 3,891,900 4,008,600 4,128,300 4,252,800 4,380,300 4,511,800 4,647,100 4,786,500 -4,930,100 5,078,000 5,230,400 5,387,300 5,548,900 5,715,400 5,886,800 6,063,400 6,245,300
Post Closure Sinking Fund 209,300 209,300 209,300 209,300 209,300 209,300 209,300 209,300 209,300 209,300 209,300 209,300 209,300 209,300 209,300 209,300 209,300 208,300 209,300 209,300
TOTAL COSTS
Annual Costs 8,737,300 8,844,200 8,954,200 9,067,600 9,184,300 8,605,000 8,728,900 8,891,100 9,022,600 9,157,900 1 0,920,500 11,064,100 11,212,000 11,364,400 11,766,600 11,328,300 11,494,800 11,666,200 11,842,800 12,024,700
Cost/Ton $31.66 $31.80 $31.96 $32.13 $32.32 $30.06 $30.28 $30.63 $30.87 $31.12 $36.84 $37.07 $37.30 $37.54 $38.60 $36.91 $37.20 $37.50 $37.81 $38.14
PRESENT VALUE COSTS
Annual Costs 7,025,500 6,858,200 6,695700 6,538,600 6,386,400 5,770,100 5,644,400 5544,100 5,425400 5,310,200 6,106,400 5,965,900 5,830,000 5,698,400 5689,50¢ 5,282,200 5,168,600 5,058,500 4,951,800 4,848,500
Cost/Ten $25.46 $524.66 $23.90 $23.17 $22.47 $20.15 $19.58 $19.10 $18.56 $18.04 $20.60 $19.99 $19.39 $18.83 $18.67 $17.21 $16.73 $16.26 $15.81 $15.38]
Avg Cost/Ton $19.59
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White Styeet Expansion

City of Greensboro, North Carolina 13-Jun-01 06:05 PM 2001 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
Subtitle D Landfill Expansion No. Unit Total
Cost Estimate { Avg 285,000 TFY) Unit Units Cost Cost
Site Information
Landfiil Capacity (TPD)
Tolal Site Acreage (Site AC)
Landtill Unit Acreage {AC) 100
Distance To Leachate Tt Facility (Miles) 2
Site Life (Yrs) 20
Cell Lite {Yr 1) 1 Cell Life {Yrs 3-20) 5
Equipment Lite (Yrs 1-14) 7 Equipment Life {Yrs 15-20) 7 10
Equipment Salvage Value (%) 20.00% Yrs. for financing Pre-Dev. Costs 23
Average Fill Rate (TPD) Yrs. for repayment Pre-Dev. Cosls 20
Assumed Inflation Rate 3.00% ¥rs. for financing Site-Dev. Costs 21
Assumed Borrow Rate 6.00% Yis. for repayment Sile-Dev. Costs 20
Assumed Discount Rate 3.70% Yrs. for financing Cell 1 Const. 5
Assumed Invest. Rate (sinking fund) 5.75% Yrs. for repayment Cell 1 Const. 5
Financing Cost Factor {%) 10.00% Yrs. for financing Cells 2 Const, 5
Yrs. for repayment Cefls 2 Const. 5
Gontingency 1000%  Yrs. for financing Cell 3 Const. 5
Yrs. for repayment Cells 3 Const. 5
Yrs. for financing Cell 4 Const, 5
Yrs. for repayment Cells 4 Const. 5
2re Development Gosts
Land AC 40 25000 1,000,000 1,159,300
Engineering, Legal & Adminisirative LS 1 500000 500,000 579,600
Permitting and Licensing LS 1 500000 500,000 579,600
Sub-Total Pre Development Cosls 2,000,000 2,318,500
Conlingency 200,000 231,900
Total Pre-Development Costs 2,200,000 2,550,400
Jebt Service 238,400 238,400 233,400 239,400 238,400 238,400 238,400 235400 238,400 238,400 238,400 238400 238,400 238,400 238,400 238,400 238,400 238,400 239,400 238,400
Sitle Development Costs
Site Clearing & Grubbing AC 10 3,500 35,060 40,600
Water Supply Well LS 0 10,000 0 0
ruel Tanks LS 0 50,000 0 0
Builldings 0 o]
Scalehouse/Office LS o 300,000 0 0
Maintenance Facilities SF ] 200 o] 0
Stormwater Management
Starm Drainage System LS 1 60,000 60,000 69,600
Sedimentation Basin LS 1 40,000 40,000 46,400
-eachate Management
Leachate Pretreatment System LS 1 500,000 500,000 579,600
Pump Station To Tank LS 0 15,000 0 0
Pump Stalion To WWTP LS u] 25,000 0 0
Force Main LF 0 10 0 0
icale (100,000 Ib cap. and rel. controls) EA 0 S0000 1] 4]
Site improvements
Access Road (Gravel) LF 2500 40 100,000 115,900
Perimeter Fence w/ Gate LF 5000 7.5 37,500 43,500
Landscaping Entrance LS 0 0 ¢] 0
Subtetal - Landfill Development Construction Costs 772,500 895,600
Design/Construction Management % Constr. Costs 772,500 12% 92,700 107,500
-ubtotal Initial Landfill Development Costs 865,200 1,003,100
otal Initial Landfill Development Costs 865,200 1,003,100
Landlill Development Costs+Contingency 951,700 1,103,400
Financed Landiill Development Costs 1,046,900 1,213,700
bt Service 108,300 108300 108,300 103,300 108,300 108,300 108,300 108,300 108,300 108,300 108,300 108300 108,300 108,300 108,300 108,300 108,300 108,300 108,300 108,300
WSLF Expansion 6/13/01 6:05 PM
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White Slreat Expansion

City of Greensboro, North Carolina 13-Jun-01 06:05 PM 2001 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
Subtitle D Landfill Expansion No. Unit Total
Cosl Estimate { Avg 285,000 TPY) Unit Units Cost Cosl
Equipment Costs
_Landfill Equipment
Catemillar 836 Compactor EA 3 325,000 600,000 716,400 881,100 1,083,700
Caterpillar D400D Oft Road Truck EA 3 196,000 500,000 597,000 734,300 903,100
Caterpiltar D8R Dozer EA 1 426,000 426,000 508,700 625,600 769,400
Caterplllar D6R Tractor EA 1 272,000 272,000 324,800 399,400 491,300
Catemillar 140H Grader EA 1 200,000 200,000 238,800 293,700 361,200
Calerpiflar 320 Excavator, Track EA 1 205,000 205,000 244,800 301,000 370,300
Caterpllfar 214 Excavator, Wheel EA 1] 145,000 [¢] 1] 0 0
Caterpillar 936 Loader, Wheel EA 1 245,000 245,000 292,500 359,800 442,500
Caterpillar 631 Scraper EA 2 700,000 1,460,000 1,671,700 2,055,900 2,528,600
Industrial Wheel Tractor EA 0 30,000 0 0 0 0
Mowing Tractor EA 1 15,000 15,000 17,900 22,000 27,100
Truck w/ Hydro-Seeder EA 1 75,000 75,000 69,600 110,100 135,500
Water Truck EA 1 50,000 50,000 59,700 73,400 90,300
4" Water Pump EA 1 15,000 15,000 17,900 22,000 27,100
Maintenance Equipment
Fuel and Service Truck EA 1 50,000 50,000 59,700 73,400 80,300
Power Sweaper EA 0 16,000 ] ] 0 0
Shop Tools and Equipment LS 2 20,800 41,600 49,700 61,100 75,100
Landfill Vehicies
Four Wheel Drive EA 1 30,000 30,000 35,800 44,100 54,200
Pick-up Truck EA 2 25,000 50,000 59,700 73,400 90,300
Utility vehicle (Kaw. mule) EA 1 5,000 5,000 6,000 7.300 9,000
Tractor Trailer EA 1 80,000 80,000 95,500 117,500 144,500
Subtotal Equipment Cosls 4,259,600 5,086,200 5,256,960 6,465,980
Contingency % of Equip. Costs 4,259,600 10% 426,000 508,600 525,700 646,600
Total Equipment Costs 4,685,600 5,594,800 5,782,700 7,112,600
abt Service 1,032,300 1,032,300 1,032,300 1,032,300 1,092,300 1,032,300 1,032,300 1,067,000 1,067,000 1,067,000 1,067,000 1,067,000 1,067,000 1,067,000 1,312,300 1,312,300 1,312,300 1,312,300 1,312,300 1,312,300
wandtill Operation Costs
Labor:
Landfill Manager 1 80,000 60,000
Assl. Landiilt Manager 1 50,000 50,000
Shop Mechanic 2 45,000 90,000
Equipment Operator 9 40,000 360,000
Scale Operator K] 30,000 90,000
Laborer/Spotters 1 29,500 29,500
Litter Control 2 25,000 50,000
Caretaker 0 25,000 0
Office Statt 1 40,000 40,000
lotal Stafi 20 769,500
:mployee Benefits % of Labor Costs 769,500 40% 307,800
Equipment Q&M % of Equip. Costs 4,685,600 30% 1,405,700
! tilities {Electricity, Water) LS 1 15,000 15,000
oundwater Monitoring LS 1 30,000 30,000
-achate Management
Leachate Monitoring LS 1 4,000 4,000
'eachate Pump GAL 4,500,000 0.01 45,000
.eachale Traatment 1,000 GAL 4,500 3.25 14,600
\erators Q&M LS 1 20,000 20,000
Misc. O&M FILL AC 100 1,000 100,000
Subtotat Operation Costs 2,711,600
ontingency % of Op. Costs 2,711,600 10% 271,160
otal Cperation Costs 2,982,800
Annual Cost 3,561,600 3,668,500 3,776,500 3,891,900 4,008,600 4,128,900 4,252,800 4,380,300 4,511,800 4,647,100 4,786,500 4,930,100 5,078,000 5,230,400 5,387,300 5,548,900 5,715400 5,886,800 6,063,400 6,245,300
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White Street Expansion

City of Greensboro, North Caralina 13-Jun-01 06:05 PM 2001 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
Subtitle D Landiill Expansion No. Unit Total
Cost Estimate { Avg 285,000 TPY) Unit Units Cost Cost
Cell 1 Construction Cost 30 Acres
Site Clearing & Grubbing Fill AC 0 3,500 Q 0
Earthwork and Embankment CY 300.000 6.00 1,800,000 2,086,700
Subgrade Preparation Fill AC 30 10,000 300,000 347,800
Clay Liner (10°(-7): 2 F1) CY 96,800 15.00 1,452,000 1,683,300
HDPE Liner - Single 60 mil SF 1,306,800 0.50 653,400 757,500
Leachate Collection System AC 30 11,500 345,000 399,900
Drainage Layer (Geonet) SF 1,306,800 0.50 653,400 757,500
Liner Cover (2 F1) CY 96,800 13.00 1,258,400 1,458,800
Perimeter Road (Gravel) LF 6,000 40 240,000 278,200
Seeding/ E&S Controls AC 30 1,800 54,000 62,600
Storm Drainage System LS 1 216,000 216,000 250,400
Miscellaneous LS 1 750,000 750,000 869,500
Subtotal - Direct Construction Costs 7,722,200 8,952,200
Design/Construction Management % 7,722,200 6% 463,300 537,100
QaQC % 7,722,200 6% 463,360 537,100
Subtotal Cell-1 Construction Cost 8,648,800 10,026,400
Conlingency 884,900 1,002,600
Total Cell-1 Consiruction Cost 9,613,700 11,029,000
Debt Service 2,616,200 2,618,200 2,618,200 2,618,200 2,618,200
sell 1 Closure 30 Acres
Closure Preparalion FILL AC 30 4,000 120,00G 166,100
Clay Liner (1.5 Ft) cY 72,600 10.00 726,000 1,005,000
Synthetic Liner SF 1,306,800 0.40 522,700 723,500
Native Soit - 1 1t Cy 48,400 3.50 169,400 234,500
Topsoil - 1 #. CY 48,400 600 290,400 402,000
Seeding FILL AC 30 1.800 54,000 74,700
Gas Colleclion/Flaring System FILL AC 0 13,500 405,000 560,600
Site Drainage FiLL AC 30 10,000 300,000 415,300
Miscellaneous LS 1 600,000 600,000 830,500
3ubotal - Direct Consiruction Costs 3,187,500 4,412,245
Design/Construction Management % 3,187,500 6% 181,300 264,£00
QA/QC % 3,187,500 6% 191,300 264,500
Subtotal - Cell 1 Closure Costs 3,570,100 4,941 ,£53
Zontingency 357,000 484,200
Total Cell 1 Ciosure Cosls 3,927,100 5,436,000
“nking Fund 969,200 969,200 969,200 969,200 969,200 0 0 0 0 0 0 0 0 0 0 0 4] 1] 0 0
21L2 Censtruction Cost 20 Acres
Site Clearing & Grubbing Fill AC 0 3,500 0 0
Farthwork and Embankment CY 200,600 6.00 1,200,000 1,612,700
subgrade Preparation Fill AC 20 10,000 200,000 268,800
Mlay Liner (104-7): 2 i) cY 64,500 15.00 967,500 1,300,200
HODPE Liner - Single 60 mil SF 871,200 0.50 435,600 585,400
Leachate Cellection Systemn AC 20 11,500 230,000 309,100
Irainage Layer (Geonet) SF 871,200 0.47 408,500 550,360
iner Cover (2 F1} cYy 64,500 13.00 838,500 1,126,900
Parimeter Road (Gravel) LF 12,000 40 480,000 645,100
Seeding/ E&S Controls AC 20 1,800 36,000 48,400
torm Drainage System LS 1 144,000 144,000 193,500
discellaneous LS 1 500,000 500,000 672,000
Subtotal - Direct Construction Costs 5,441,100 7,312,400
Design/Construction Management % 5,441,100 6% 326,500 438,800
AQC % 5,441,100 6% 326,500 438,800
Jbtotal Cell-2 Censtruction Cost 6,094,100 8,190,000
Contingency 609,400 819,000
Total Cell-2 Construction Cost 6,703,500 9,008,900
0 0 0 0 0 1] 1] 0 0

bt Service
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White Strest Expansion

City of Greensboro, North Carolina 13-Jun-01 06:05 PM 2001 2006 2007 2008 2009 2010 2011 2012 2013 2014 205 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
Subtitle D Landfill Expansion No. Unlt Total ’
Cost Eslimate { Avg 285,000 TPY) Unit Units Cost Cost
Cell 2 Closure 20 Acres
Closure Preparation FILLAC 20 4,000 80,000 128,400
Clay Liner (1.5 Ft) Cy 48,400 10.00 484,000 776,700
Synthetic Liner SF 871,200 0.40 348,500 559,200
Native Soil - 1 #t CY 32,300 3.50 113100 181,500
Topsoil - 1 ft. CY 32,300 6.00 193,800 311,000
Seeding FILL AC 20 1,800 36,000 57,800
Gas CollectionvFlaring System FiLL AC 20 13,500 270,000 433,300
Site Drainage FILL. AC 20 10,000 200,000 320,900
Miscellanegus LS 1 400,000 400,000 641,800
Subtotarl - Direct Conslruction Costs 2,125,400 3,410,700
DesigrnvConstruction Management % 2,125,400 6% 127,500 204,600
QAQC % 2,125,400 6% 127,500 204,600
Subtotal - Cell 2 Closure Coslts 2,380,400 3,819,200
Canlingercy 238,000 381,900
Total Cell 2 Closure Costs 2,618,400 4,201,800
Sinking Fund 749,100 749,100 749,300 748,100 749,100
Cell 3 Canstruction Cost 30 Acres
Site Clearing & Grubbing Fill AC 0 3,500 ¢ 0
Earthwork and Embankment CY 300,000 6.00 1,800,000 2,804,300
Subgrade Preparation Fill AC 30 10,000 300,000 467,400
Clay Liner (107-7): 2 F) CcY 64,500 15.00 967,500 1,507,300
HDPE Liner - Single 60 mil SF 1,306,800 .50 653,400 1,018,000
Leachate Collection System AC 30 11,500 345,000 537,500
Drainage Layer (Geonet SF 1,306,800 0.47 614,200 956,900
Liner Cover (2 Ft) CY 64,500 13.00 838,500 1,306,400
Perimeter Road (Gravel) LF 18,000 40 720,000 1,121,700
Seeding/ E&S Controls AC 30 1,800 54,000 84,100
Storm Drainage System LS 1 218,000 216,000 336,500
Miscellaneous LS 1 750,000 750,000 1,168,500
Sublotal - Direct Consiruction Costs 7,258,600 11,308,600
Design/Construction Management % 7,258,600 6% 435,500 678,500
QaQc % 7,258,600 6% 435,500 678,500
Subtotal Cell-3 Construction Cost 8,129,600 12,665,600
Zontingency 813,000 1,266,600
Total Cell-3 Construction Cost 8,942,600 13,932,300
Debt Service 3,307,500 3,307,500 3,307,500 3,307,500 3,307,500
el 3 Closure 30 Acres
Closure Preparation FILL AC 30 4,000 120,000 223,200
Clay Liner (1.5 F) cY 48,400 10.00 484,000 900,400
synthetic Liner SF 1,306,800 0.40 522,700 972,400
lative Soil - 1 ft cY 48,400 3.50 169,400 315,100
Topsoil - 1 &, cY 48,400 6.00 260,400 540,200
Seeding FILL AC 30 1,800 54,000 100,500
as Colleclion:'FIaring Systemn FILL AC 30 13,500 405,000 733,400
ite Drainage FILL AC 30 10,000 300,000 558,100
Miscellaneous LS 1 600,000 600,600 1,116,200
Subletal - Direct Conslruction Cosls 2,945,500 5,479,500
esign/Construction Management % 2,945,500 6% 176,700 328,700
AQC % 2,945,500 6% 176,700 328,700
bubtotal - Cell 3 Closure Costs 3,298,900 6,136,900
Contingency 329,900 613,700
Jtal Cell 3 Closure Costs 3,628,800 6,750,600
iking Fund 1,203,500 1,203,500 1,203,500 1,203,50¢ 1,203,500
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White Slreet Expansion

City of Greensboro, North Caroiina 13-Jun-01 06:05 PM 2001 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
Subtitle O Landtill Expansion No. Unit Total
Cost Estimate { Avg 285,000 TPY) Unit Units Cost Cost
Cell 4 Conslruction Cost 20 Acres
Site Clearing & Grubbing Fitt AC 0 3,500 0 0
Eanhwork and Embankment CY 200,000 6.00 1,200,000 2,167,300
Subgrade Preparation Filt AC 20 10,000 200,000 361,200
Clay Liner (10M-7): 2 Fy) CY 64,500 15.00 967,500 1,747,400
HDPE Liner - Single 60 mil 8F 871,200 0.50 435,600 786,700
Leachate Collection System AC 20 11,500 230,000 415,400
Drainage Layer (Gecnet) SF 871,200 0.47 409,500 739,600
Liner Cover {2 F1) Cy 64,500 13.00 838,500 1,514,400
Perimeter Road (Gravel) LF 12,000 40 480,000 866,900
Seeding/ E&S Contrals AC 20 1.800 36,000 65,000
Storm Drainage Systern LS 1 144,000 144,000 260,100
Miscellaneous Ls 1 500,000 500,000 903,100
Subtotal - Direct Constructicn Cosls 5,441,100 9,827,100
Design/Conslruction Management % 5,441,100 6% 326,500 589,700
QAQC % 5.441,100 6% 326,500 585,700
Subtotal Cell-4 Construction Cost 6,094,100 11,006,500
Contingency 609,400 1,100,600
Total Cefl-4 Construction Cost 6,703,500 12,107,300
Debt Service 2,874,200 2,874,200 2,874,200 2,874,200 2,874,200
Cell 4 Closure 20 Acies
Closure Preparation FILL AC 20 4,000 80,000 177,700
Clay Liner {1.5 Ft) cY 48,400 10.00 484,000 1,075,160
Synthetic Liner SF 871,200 0.40 348,500 774,100
Native Sail - 1 i cY 32,300 350 113,100 251,200
Topsoil - 1 . cY 32,300 6.00 193,800 430,500
Seeding FILL AC 20 1,800 36,000 80,000
Gas Collection/Flaring Syslem FILL AC 20 3,500 270,000 599,700
Site Drainage FILL AC 20 10,000 200,000 444,300
Miscellaneous LS t 400,000 400,000 888,500
Subtotal - Direct Construction Costs 2,125,400 4,721,100
Design/Construction Management % 2,125,400 6% 127,500 283,200
QAQC % 2,125,400 6% 127,500 283,200
Subtotal - Cell 4 Closure Costs 2,380,400 5,287,500
Conlingency 238,000 528,700
Total Cell 4 Closure Gosts 2,618,400 5.816.,200
iinking Fund 0 0 0 1,036,900 1,036,900 1,036,500 1,035,800 1,036,900
rast Closure Sinking Fund._
Years 1-5 2001
roundwater Monitoring LS 1 35,000 35,000 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2033 2040 2041
~eachate Monitoring LS 1 15,000 15,000 360,600 371,400 382,500 394,000 405,8C0 297,000 305,900 315,100 324,600 334,300 344,300 354,600 365,300 376,200 387,500
ceachate Purmnp/Treatmenit GAL 0.012 4,000,000 48.000 360,600 358,100 355,700 353,300 350,900 247,700 246,000 244300 242,700 241,100 239,400 237,800 236,200 234,600 233,000
Aerator D&M LS 0 34,040 0
“Aisceltaneous C&M LS 1 54,000 54,000 2042 2043 2044 2045 2046 2047 2048 2049 2000 2081 2052 2053 2054 2055 2056
Subtotal Post Closure 182,000 399,200 411,100 423,500 436,200 440,300 462,700 476,600 490,900 505,600 520,800 536,400 552,500 669,100 586,200 603,800
Sontingency % 152,000 10% 15,200 231,500 2299006 228,400 226,800 225,300 223700 222,200 220,700 219,200 217,800 216,300 214,800 213,400 212000 210,500
Total Post Closure 167,200
2ars 6-30 2001
—roundwater Monitoring LS 1 20,000 20,000
Leachate Monitoring LS 1 10,000 10,000
' .eachate Pump/Treatment GAL 0012 2,000,000 24,000
werator Q&M LS 0 34,040 0
Aiscellaneous Q&M LS 1 54,000 54,000
Subtotal Post Closure 108.000
~onlingency % 108,000 10% 10,800
olal Post Closure 118,800
Sum of PV Annual Cost in 2027 7,493,900
Sinking Fund Fagtor (1 = 5.75%, n = 20) G.028
209,300
'king Fund 209,300 209,300 209,300 209,300 200,300 209,300 209,300 209,300 209,300 209,300 209,300 209,300 209,300 209,300 209,300 209,300 209,300 209,300 209,300 209,300
NOTES:

Tolals rounded lo the nearest hundred
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City of Greensboro, North Carolina
New Subtitle D Landfill
Cost Estimate ( Avg 285,000 TPY)

Option Analysis.xls New Landifil Surmmary

Year 2007 2008 2009 2010 2011 2012 2013 2014 2615 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026
City Tonnage 168,360 169,641 170,922 172,142 173,362 174,643 175,863 177,083 178,303 179,523 180,804 182,085 183,366 184,647 185,928 187,209 188,490 189,771 191,052 192,333
Non-City Tonnage 107,640 108,459 109,278 110,058 110,838 111,657 112,437 113,217 113,997 114,777 115,596 116,415 117,234 118,053 118,872 119,691 120,510 121,329 122,148 122,967
Total Tonnages 276,000 278,100 280,200 282,200 284,200 286,300 288,300 290,300 292 300 284,300 296,400 298,500 300,600 302,700 304,800 306,900 309,000 311,100 313,200 315,300
{[CAPITAL COSTS
Pre Development Costs 1,489,900 1,489,900 1,489,900 1,489,900 1,489,900 1,489,900 1,489,800 1,489,900 1,489,900 1,489,900 1,489,900 1,489,900 1 489,800 1,489,900 1,489,900 1,489,900 1,489,900 1,489,900 1,489,900 1 489,900
Site Development Costs 490,900 490,900 490,900 490,900 490,900 490,900 490,900 480,900 480,900 490,900 480,900 490,500 490,900 490,900 490,900 480,900 490,900 490,900 430,900 490,900
Equipment Costs 1032300 1,032,300 1,032,300 1,032,300 1,032,300 1,032,300 1 032,300 1,067,000 1,067,000 1.067,000 1,067,000 1,067,000 1 067,000 1,067,000 1,312,300 1,312,300 1,312,300 1,312,300 1,312,300 1,312,300
Cell Costs
Cell 1 Construction Cost 3,082,500 3,082,500 3,082,500 3,082,500 3,082,500 0 0] 0 0] 0 0 0 0 0] 0 0 0 0 0 0]
Cell 1 Closure 1,130,600 1,130,600 1,130,600 1,130,600 1,130,600 0 0 0 0 0 0 ¢] 0 0 0 0 0 0 0 o
Cell 2 Construction Cost 0 0 0 0 0 2,708,600 2708600 2,708,600 2,708,600 2,708,600 0 0 0 0 0 0 0 0] 0 0
Cell 2 Closure 0 0 0 0 0] 936,200 936,200 936,200 936,200 936,200 0 0 0 0 &) 0 0 0 0 0
Cell 3 Construction Cost 0 0 ¢ 0 0 0 0 0 0 0 3,984,100 3,984,100 3,984,100 3,984,100 3,984,100 0 0 0 0 0
Cell 3 Closure 0 0 0 0] 0 o ¢ 0 0] 0 1420700 1,420,700 1,420,700 1,420,700 1,420,700 0 1] 0 0 0
Cell 4 Construction Cost 0 0 0] 0 ¢ 0 0 0 0] 0 &) 0 0 0 G 3,640,100 3,640,100 3,640,100 3,640,100 3,640,100
Cell 4 Closure 0] 0 0 0 0 0] 0 0 0 0 0] ¢ 0 0 ¢ 1295900 1,295,900 1,295900 1,295900 1,295,900
QPERATING COSTS
Landfill Operation Costs 3,587,900 3,695500 3,806,400 3,920,600 4,038,200 4,159,300 4,284,100 4,412,700 4,545,000 4,681,400 4,821,800 4,966,500 5,115,500 5,268,900 5,427,000 5,589,800 5,757,500 5,930,200 6,108,100 6,291,400
Post Closure Sinking Fund 209,300 209,300 208,300 209,300 209,300 209,300 209,300 208,300 209,300 209,300 209,300 209,300 209,300 209,300 208,300 209,300 209,300 209,300 209,300 208,300
TOTAL COSTS
Annual Costs 11,023,400 11,131,000 11,241,900 11,356,100 11,473,700 11,026,500 11,151,300 11,314,600 11,446,900 11,583,300 13,483,700 13,628,400 13,777,400 13,930,800 14,334,200 14,028,200 14,195,900 14,368,600 14,546,500 14,729,800
Cost/Ton $39.94 $40.33 $40.73 $41.15 $41.57 $39.95 $40.40 $40.99 $41.47 $41.97 $48.85 $49.38 $49.92 $50.47 $51.94 $50.83 $51.43 $52.086 $52.70 $53.37
PRESENT VALUE CQSTS
Annual Costs 8,864,300 8,631,400 8406400 8,188,800 7,978,400 7,393.900 7.210,700 7,055,300 6,883,100 6,716,600 7,539,600 7,348,600 7,163,900 6985200 6,931,000 6,541,100 6,383,100 6,230,200 6,082,300 5,939,200
Cost/Ton $32.12 $31.27 $30.46 $29.67 $28.91 $26.79 $26.13 $25.56 $24.94 $24.34 $27.32 $26.63 $25.96 $25.31 $25.11 $23.70 $23.13 $22.57 $22.04 $21.52
Avg Cost/Ton $24.44
1ofl 6/13/01 6:04 PM



Development of 4 Lined Cells

City of Greensboro, North Carolina 13-Jun-01 05:04 PM 2001 2006 2007 2003 2009 2010 2011 2012 2013 2014 2015 2016 207 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
New Subtitle D Landfitl No. Unit Total
Cost Eslimate { Avg 285,000 TPY) Unit Units Cosl Cost
Site Infarmation
Landfill Capacity (TPD)
Tolal Site Acreage (Sile AC) 400
Landtill Unit Acreage (AC) 120
Distance To Leachate Tmt Facility (Miles) 2
Site Life (Yrs) 20
Cell Life (Yr 1} 1 Cell Life {¥Yrs 3-20) 5
Equipment Life {Yrs 1-14) 7 Equipment Life {Yrs 15-20) 7 10
Equipment Salvage Value (%) 20.00% ¥rs. for financing Pre-Dev. Costs 23
Average Fill Rale {TPD) Yis. for repayment Pre-Dev. Costs 20
Assumed Inflation Rate 3.00% Yrs. for financing Site-Dev. Costs 21
Assumed Borrow Rate 6.00% Yrs. for repayment Site-Dev. Casts 20
Assumed Discount Rate 3.70% ¥rs. for financing Cell 1 Const. 5
Assumed Invest. Rate (sinking fund) 5.75% Yrs. for repayment Celf 1 Const. 5
Financing Cost Factor {% 10.00% ¥rs. for financing Cells 2 Const, 5
Yrs_ for repayment Cells 2 Const. 5
Contingency 10.00% ¥rs. for financing Cell 3 Const. 5
Yrs. for repayment Celis 3 Consl. 5
¥rs. for financing Cell 4 Const. 5
Yrs. tor repayment Cells 4 Const, 5
Pre Development Costs
Land AC 400 25,000 10,000,000 11,592,700
Engineering, Legal & Administrative LS 1 1,500,000 1,500,000 1,738,900
Permitting and Licensing LS 1 1,000,000 1,000,000 1,159,300
Sub-Total Pre Development Cosls 12,500,000 14,490,900
Contingency 1,250,000 1,449,100
l'otal Pre-Development Costs 13,750,000 15,940,000
Jabt Service 1,489,900 1,489,900 1,489,900 1,489,900 1,489,900 1,489,500 1,489,800 1,489,300 1,489,900 1,489,900 1,489,800 1,489,900 1489,900 1,489,500 1,489,900 1,489,900 1,489,900 1,489,900 1,489,900 1,489,900
Site Deveiopment Costs
Site Clearing & Grubbing AC 100 3,600 350,000 405,700
Water Supply LS 1 10,000 10,000 11,600
Fuel Tanks LS 50,000 50,000 58,000
Buildings 0 0
Scalehouse/Office LS 1 300,000 300,000 347,800
Maintenance Facilities SF 4,000 200 800,000 927,460
Stormwater Management
Storm Drairage System LS 1 60,000 60,000 69.600
Sedimentation Basin LS 3 40,000 120,000 139,100
-eachate Management
Leachate Pretrealment System LS 1 500,000 500,000 579,600
Pump Station To Tank LS 1 15,000 15,000 17,400
Pump Station To WWTP LS 1 25,000 25,000 29,000
Force Main LF 10,560 10 105,600 122,400
3cale {100,000 It cap. and rel, controls) EA 2 50000 100,000 115,900
Sile Improvements
Access Road (Paved) LF 8,000 100 800,000 927,400
Perimeter Fence w/ Gate LF 22,000 75 165,000 191,300
Landscaping Entrance LS 1 100,000 100,000 115,900
Subtotal - Landiill Development Construction Costs 3,500,600 4,058,100
Design/Canstruction Management % Constr. Costs 3,500,600 12% 420,100 487,000
ubtotal Initial Landiili Development Cosls 3,920,700 4,545,100
otal nitial Landfill Development Cosls 3,920,700 4,545,100
Landfill Development Costs+Contingency 4,312,800 4,999,600
Financed Landlill Development Costs 4744100 5,499,600
bt Service 490,900 490,900 490,900 490,900 490,900 490,900 490,900 490,900 490,300 490,800 490,900 490,900 490,900 480,900 490,900 490,900 490,900 450,900 490,900 490,900
105 6/13/01 6:04 PM
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Development of 4 Lined Cells

Cily of Greensboro, North Carolina 13-Jun-01 06:04 PM 2001 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
New Subtitle D Landfiil No, Unit Total
Cosl Estimate ( Avg 285,000 TPY) Unit Units Cost Cost
Equipment Costs
_ Landlill Equipment
Catempillar 836 Compaclor EA 3 325,000 600,000 716,400 881,100 1,083,700
Caterpillar D400D Off Road Truck EA 3 198,000 500,000 597,000 734,300 903,100
Calerpillar D8R Dozer EA 1 426,000 426,000 508,700 625,600 769,400
Caterpitliar DR Tractor EA 1 272,000 272,000 324,800 399,400 491,300
Caterpillar 140H Grader EA 1 200,000 200,000 238.800 293,700 361,200
Caterpillar 320 Excavator, Track EA 1 205,000 206,000 244,800 301,000 370,300
Caterpillar 214 Excavaltor, Wheel EA 0 145,000 0 0 o) 0
Caterpillar 936 Loader, Wheel EA 1 245,000 245,000 292,500 359,800 442 500
Caterpiltar 631 Scraper EA 2 700,000 1,400,000 1,671,700 2,055,900 2,528,600
Industrial Wheel Tractor EA [} 30,000 0 0 0 0
Mowing Tractor EA 1 15,000 15,000 17,900 22,000 27,100
Truck w/ Hydro-Seader EA 1 75,000 75,000 89,600 110,100 135,500
Water Truck EA 1 50,000 50,000 59,700 73,400 90,300
4" Water Pump EA 1 15,000 15,000 17,900 22,000 27,100
Maintenance Equipment
Fuel and Service Truck EA 1 50,000 50,000 59,700 73,400 90,300
Power Sweeper EA [#] 16,000 0 0 0 0
Shop Tools and Equipment LS 2 20,800 41,600 49,700 61,100 75,100
Landiill_Vehicles
Four Wheel Drive EA 1 30,000 30,000 35,800 44,100 54,200
Pick-up Truck EA 2 25,000 50,000 §9,700 73,400 90,300
Utility vehicle (Kaw. mule) EA 1 5,000 5,000 6,000 7.300 9,000
Tractor Trailer EA 1 80,000 80,000 95,500 117,500 144,500
Subtotal Equipment Costs 4,250,600 5,086,200 5,256,960 6,465,980
Contingency % of Equip. Cosls 4,259,600 10% 426,000 508,600 525,700 646,600
Total Equipment Costs 4,685,600 5,594,800 5,782.700 7,112,600
labt Service 1,032,300 1,032,300 1,032,300 1,032,300 1,032,300 1,032,200 1,032,300 1,067,000 1,067,000 1,067,000 1,067,000 1,067,000 1,067,000 1,067,000 1,312,300 1,312,300 1,312,300 1,312,300 1,312,300 1,312,300
Landfill Operation Gosts
Labar:
Landfill Manager 1 60,000 60,000
Asst. Landlill Manager 1 50,000 50,000
Shop Mechanic 2 45,000 90,000
Equipmant Cperator 9 40,000 360,000
Scale Operator 3 30,000 90,000
Laborer/Spotiers 1 29,500 29,500
Litter Contro! 2 25,000 50,000
Caretaker 0 25,000 0
Office Staft 1 40,000 40,000
Totat Staf 20 769,500
Zmployee Benelits % of Labor Cosls 769,500 40% 307,800
Equipment Q&M % of Equip. Costs 4,685,600 30% 1,405,700
' ilities {Electricity, Water) LS 1 15,000 15,000
‘oundwater Monitoring LS 1 30,000 30,000
achate Management
Leachate Monitoring LS 1 4,000 4,000
.eachate Pump GAL 4,500,000 0.01 45,000
.eachate Treatment 1,000 GAL 4,500 3.25 14,600
\erators Q&M LS 1 20,000 20,600
Misc. O&M FILL AC 120 1,000 120,000
Subtotal Operation Costs 2,731,600
antingency % of Op. Costs 2,731,600 10% 273,160
Mal Operafion Cosls 3,004,800
Annual Cost 3,587,900 3,695,500 3,806,400 3,920,600 4,038,200 4,159,300 4,264,100 4,412,700 4,545000 4,681,400 4,821,600 4,966,500 5,115,500 5,268,900 5,427,000 5,589,800 5,757,500 5,930,200 6,108,100 6,291,400
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Development of 4 Lined Cells

City of Greensboro, North Carolina 13-Jun-01 06:04 PM 2001 2006 2007 2008 2009 2010 201 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
Mew Subtitle D Landfill No. Unit Total
Cost Estimate ( Avg 285,000 TPY) Unit Units Cost Cost
Cell 1 Construction Cost 35 Acres
Sile Clearing & Grubbing Fill AC 35 3,500 122,500 142,000
Earthwork and Embankrnent Cy 350,000 6.00 2,100,000 2,434,500
Subgrade Preparation Fill AC 35 10,000 350,000 405,700
Clay Liner (104(-7): 2 Fty cY 112,933 15.00 1,584,000 1,963,800
HDPE Liner - Single 60 mil SF 1,624,600 0.50 762,300 883,700
Leachate Collection System AC 35 11,500 402,500 466,600
Drainage Layer {Geonet) SF 1,524,600 0.50 762,300 883,7G0
Liner Cover (2 Ft) cy 112,933 13.¢0 1,468,100 1,701,900
Perimeter Road {Gravef) LF 6,000 40 240,000 278,200
Seeding/ E&S Conlrols AC 3s 1,800 63,000 73,000
Slorm Drainage System LS 1 252,000 252,000 292,160
Miscellaneous LS 1 875,000 875,000 1,014,400
Subtotal - Direct Conslruclion Costs 9,091,700 10,539,600
Design/Construction Management % 9,091,700 6% 545,500 632,400
QAGC %o 9,091,700 6% 545,500 632,400
Sublotal Cell-1 Construction Cost 10,182,700 11,804,400
Contingency 1,018,300 1,180,400
Total Cell-1 Construction Cost 11,201,000 12,984,800
Debt Service 3,082,500 3,082,500 3,082,500 3,082,500 3,082,500
Cell 1 Closure 35 Acres
Closure Preparation FILL AC 35 4,000 140,000 193,800
Clay Liner (1.5 Ft) cY 84,700 10.00 847,000 1,172,400
Synlhetic Liner SF 1,524,600 0.40 609,800 844,100
Native Scil - 1 1t cY 56,467 3.50 197,600 273,500
Topsoit - 1 #. CY 56,467 6.00 338,800 489,000
Seeding FILL AC 35 1,800 63,000 87.200
Gas Collection/Flaring System FILL AC 35 13,500 472,500 654,100
Site Drainage FILL AC 35 10,000 350,000 484,500
Miscellaneous LS 1 700,000 700,000 969,000
Subtotal - Direct Conslruction Costs 3,718,700 5,147,550
Design/Construclion Management % 3,718,700 6% 223,100 308,800
QaQc % 3,718,700 6% 223,100 308,800
Subtotal - Cell 1 Closure Cosls 4,164,900 5,765,196
Contingency 416,500 576,500
Total Cell 1 Closure Costs 4,581,400 6,341,700
sinking Fund 1,130,600 1,130,600 1,130,600 1,130,600 1,130,600
Cell.2 Construction Cost 25 Acres
Site Clearing & Grubbing Fill AC 25 3,500 87,500 117,600
Earthwork and Embankment CY 250,000 6.00 1,500,000 2,015,900
Subgrade Preparation Fill AC 25 10,0600 250,000 J36,000
Clay Liner {104(-7): 2 F1) cy 80,700 15.00 1,210,500 1,626,800
HDPE Liner - Single 60 mil SF 1,089,000 0.50 544,500 731,800
Leachate Coltection System AC 25 11,500 287,500 386,400
Drainage Layer (Geonet} SF 1,089,000 0.47 511,800 687,800
Liner Cover (2 Fl) CY 80,700 13.00 1,049,100 1,409,900
Perimeter Road (Gravel) LF 15,000 40 600,000 806,300
Seeding/ E&S Controls AC 25 1,800 45,000 60,500
Storm Drainage System LS 1 180,000 180,000 241,900
Miscellaneous LS 1 625,000 625,000 839,900
Sublotal - Direct Construction Costs 6,890,900 9,260,800
“esigr/Construction Management % 6,890,900 6% 413,500 555,700
2AQC % 6,890,900 6% 413,500 555,700
Subtotal Cell-2 Construction Cost 7,717,900 10,372,200
Contingency 771,800 1,037,200
Total Cell-2 Construciion Cost 8,489,700 11,409,400
abt Service 2,705,600 2,708,600 2,708,600 2,708,600 2,708,600 [ Q 0 0 4] 4] 0
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Development of 4 Lined Cells

City of Greensboro, North Carolina 13-Jun-01 06:04 PM 2001 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
New Subtitle D Landfill No. Unit Total
Cos! Estimate ( Avg 285,000 TPY) Unit Unils Cost Cost
Cell 2 Closure 25 Acres
Closure Preparalion FILL AC 25 4,000 100,000 160,500
Clay Liner (1.5 F1) CcY 60,500 10.00 605,000 970,800
Synthetic Liner SF 1,089,000 0.40 435,600 699,000
Native Spil - 1 #t CY 40,300 3.50 141,100 226,400
Topsoil - 1 ft. [9) 4 40,300 6.00 241,800 388,000
Seading FILL AC 25 1,800 45,000 72,200
Gas Colleclion/Flaring System FILL AC 25 13,500 337,500 541,600
Site Drainage FILL AC 25 10,000 250,000 401,200
Miscellaneous LS 1 560,000 500,000 802,400
Subtotal - Direct Construclion Costs 2,656,000 4,262,100
Design/Conslruction Management % 2,656,000 6% 159,400 255,800
QAaC Yo 2,656,000 5% 159,400 255,800
Subtotat - Cell 2 Closure Costs 2,974,800 4,773,700
Conlingency 297,500 477,400
Talal Cell 2 Clesure Costs 3,272,300 5,251,100
Sinking Fund 936,200 936,200 936,200 935,200 936,200
Cell 3 Consiruciion Cost 35 Acres
Site Clearing & Grubbing Fill AC 35 3,500 122,500 190,900
Earthwork and Embankment cy 350,000 6.00 2,100,000 3,271,700
Suhgrade Preparation Fil AC 35 10,000 360,000 545,300
Clay Liner (107(-7): 2 Fi) CY 80,700 15.00 1,210,500 1,885,800
HDPE Liner - Single 60 mit SF 1,524,600 0.50 762,300 1,187,600
Leachate Collection System AC 35 11,500 402,500 627,100
Drainage Layer (Geonet) SF 1,524,600 0.47 716,600 1,116,400
Liner Cover {2 Ft) cY 80,700 13.00 1,049,100 1,634,500
Perimeler Road {Gravel) LF 21,000 40 840,000 1,308,700
Seeding/ EAS Controls AC KL 1,800 63,000 98,200
Storm Drainage System LS 1 252,000 252,000 392,600
Miscellaneaus LS 1 875,000 875,000 1,363,200
Sublotal - Divect Construction Costs 8,743,500 13,622,100
Design/Construction Management % 8,743,500 Yo 524,600 817,300
QAaQc % 8,743,500 6% 524,600 817,300
Sublotal Cell-3 Construction Cost 9,792,700 15,256,700
Contingency 979,300 1,525,700
Total Cell-3 Canstruclion Cost 10,772,000 16,782,400
"abt Service 3,984,100 3,984,100 3,984,100 3,984,100 3,984,100
~2ll 3 Closure 35 Acres
Closure Preparation FILL AC 35 4,000 140,000 260,400
Clay Liner (1.5 Fty CY 60,500 10.00 605,000 1,125,500
Synthetic Liner SF 1,524,600 0.40 609,800 1,134,400
Native Soil - 1 tt cy 56,500 3.50 197,800 368,000
Topsoil - 1 ft, cY 56,500 6.00 339,000 630,600
Seeding FILL AC 35 1,800 63,000 117,200
ias Coltection/Flaring System FILL AC 15 13,500 472,500 879,000
jite Drainage FILL AC 35 10,000 350,000 651,100
Misceflaneous LS 1 700,000 700,000 1,302,200
Subletal - Direct Canstruction Costs 3,477,100 6,468,400
Jesign/Construction Management % 3,477,100 6% 208,600 388,100
IVQC % 3,477,100 6% 268,600 388,100
Subtotal - Cell 3 Closure Costs 3,894,300 7,244,600
Conlingency 389,400 724,400
otal Cell 3 Closure Cosls 4,283,700 7,968,900
king Fund 1,420,700 1,420,700 1,420,700 1,420,700 1,420,700
40f5 613/ 604 PM
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Development of 4 Lined Cells

City of Greensboro, North Carolina 13-Jun-01 06:04 PM 2001 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
New Subtitle D Landfil No. Unit Total
Cost Estimate { Avg 285,000 TPY) Unit Units Cost Cost
Cell 4 Construction Cost 25 Acres
Site Clearing & Grubbing Fill AC 25 3,500 87,500 158,000
Earthwork and Embankment cy 250,000 6.00 1,500,000 2,709,200
Subgrade Preparation Fill AC 25 10,600 250,000 451,500
Glay Liner (104(-7) 2 F) cY 80,700 15.00 1,210,500 2,186,300
HOPE Liner - Single 60 mil SF 1,089,000 0.50 544,500 983,400
Leachate Collection Systemn AC 25 11,500 287,500 519,360
Drainage Layer (Geonet) SF 1,089,000 0.47 511,800 924,400
Liner Cover (2 Fij cY 80,700 13.00 1,049,100 1,894,800
Perimeter Road (Gravel) LF 15,000 40 500,000 1,083,700
Seeding/ E&S Controls AC 25 1,800 45,000 81,300
Storm Drainage Syslem LS 1 180,000 180,000 325,100
Miscellaneous LS 1 625,000 625,000 1,128,800
Subtotal - Direct Construction Costs 6,800,900 12,445,800
Design/Construction Management % 6,890,900 6% 413,500 746,800
QAQC % 6.890,900 6% 413,500 746,800
Subtotal Cell-4 Construction Cost 7,717,900 13,939,400
Confingency 771,800 1,394,000
Total Cell-4 Conslruction Cost 8,489,700 15,333,300
Debt Service 3,640,100 3,640,100 3,640,100 3,640,100 3,640,100
seli 4 Closure 25 Acres
Closure Preparation FILL AC 25 4,000 100,000 222,100
Clay Liner (1.5 Ft) cY 60,500 10.00 605,000 1,343,900
Synthetic Liner SF 1,089,000 0.40 435,600 967,600
Native Soil - 1 ft cY 40,300 2.50 141,100 313,400
Tapsoil - 1 . cy 40,300 6.00 241,800 537,100
Seeding FILL AC 25 1,800 45,000 100,000
Gas Collection/Flaring System FILL AC 25 13,500 337,500 749,700
Site Drainage FILL AC 25 10,000 250,000 555,300
Miscellaneous LS 1 500,000 500,000 1,110,600
Subtotal - Direct Construction Costs 2,656,000 5,899,700
Desigr/Construction Management % 2,656,000 6% 159,400 354,100
Qa/Qc % 2,656,000 6% 159,400 354,100
Subtotal - Cell 4 Closure Costs 2.974.800 6,607,900
Contingency 297,500 660,800
Total Cell 4 Closure Costs 3,272,300 7,268,700
inking Fund 0 0 0 1,205,900 1,205900 1,295900 1,295,900 1,295,900
rast Closure Sinking Fund .
Years t-5 2001
iroundwater Monitoring LS 1 35,000 35,000 2027 2028 2029 2030 2031 2032 2033 2034 2635 2036 2037 2038 2039 2040 2041
—eachate Monitoring L5 1 15,000 16,000 360,600 371400 382500 394,000 405800 297,000 305900 315100 324500 334,300 344,300 354600 365300 376,200 387,500
veachate Pump/Treatment GAL 0012 4,000,000 48,000 360.600 358100 355700 353300 350,900 247,700 246,000 244,300 242700 241,100 239400 237,800 236200 234600 233,000
Aerator O&M LS 0 34,040 ]
*fiscellaneous Q&M LS 1 54,000 54,000 2042 2043 2044 2045 2046 2047 2048 2049 2080 2051 2052 2053 2054 2055 2056
iubtotal Post Closure 152,000 399,200 411,100 423,500 436200 449,300 462700 476600 490,900 505600 520,800 536,400 552500 569.100 586200 603,800
Jonlingency % 152,000 10% 15,200 231,500 229.900 228,400 226800 225,300 233700 _ 222200 220,700 219,200 217.800 216300  214.800 213,400 212000  210.500
Total Post Closure 167,200
:ars 6-30 2001
—roundwater Moniloring LS 1 20,000 20,000
Leachate Monitoring LS 1 10,000 10,000
' sachate Pump/Treatment GAL 0.012 2,000,000 24,000
erator Q&M L5 ¢} 34,040 0
liscellaneous O&M Ls 1 54,000 54,000
Subtotal Post Closure 108,000
rontingency % 108,000 10% 10,800
iMal Post Closure 118,800
Sum of PV Annual Cost in 2027 7,493,900
Rinking Fund Factor {1 = 5.75%. n = 20) 0.028
209,300
! King Fund 209,300 209,300 200,300 269,300 209,300 209,300 209,300 209,300 209,300 209,300 209,300 209,300 209,300 209,300 209,300 209,300 209,300 209,300 209,300 209,300
NOTES:
Totals rounded fo the nearest hundred
5015 6/13/01 6:04 PM
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Greenshoro, North Carolina

' =% Transfer Station **
Caost Estimate (500 TPD)
’ One way Haul of 20 miles
Year 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026
Tonnages 156,000 156,000 156,000 156,000 156,000 156,000 156,000 156,000 156,000 156,000 156,000 156,000 156,000 156,000 156,000 156,000 156,000 156,000 156,000 156,000
=APITAL COSTS
l Pre Development Costs 41,400 41,400 41,400 41,400 41,400 41,400 41,400 41,400 41,400 41,400 41,400 41.400 41,400 41,400 41,400 41,400 41,400 41,400 41,400 41,400
SITE AND BUILDINGS 245,409 245,409 245 409 245,409 245400 245,409 245,400 245,409 245,409 245 409 245409 245,409 245409 245,409 245,400 245,400 245,409 245,409 245,409 245,409
”EQUIPMENT COSTS
Transfer Station EQUIPMEN1 (01,211 101,211 101,211 01,211 101,211 101,211 101,211 153,096 153,090 153,096 153,096 153,096 153,096 153,096 231,548 231,548 231,548 231,548 231,548 231,548
OTR EQUIPMENT 191,187 191,187 191,187 191,187 191,187 191,187 191,187 191,187 270,606 270,606 328,368 328,368 328,368 328,368 328,368 328,308 409,983 409,983 409,983 409,983
Annual Debt Service Subtotal 579,207
IPERATING COSTS
EQUIPMENT COSTS 466,000 480,000 494,400 509,300 524,500 540,300 556,500 573,200 590,400 608,100 626,300 645,100 664,500 634,400 704,900 726,100 747,900 770,300 793,400 817,200
I Operation Costs (Facilities) 855,700 881,300 907,800 935,000 963,100 991,900 1,021,700 1,052,400 1,083,900 1,116.400 1,149900 1,184,400 1,220,000 1.256.600 1294300 1,333,100 1,373,100 1414300 1456,700 1,500,400
LQTAL COSTS
l Annual Costs 1,900,907 1,940,507 1,981,407 2,023,507 2,066,807 2,111,407 2,157,407 2,256,692 2,384,811 2435011 2,544473 2,597,773 2,652,773 2700273 2,845926 2905926 3,049,340 3,012,940 3,178,440 3,245,940
Cost/Ton $12.19 $12.44 $12.70 351297 $13.25 $13.533 $13.83 $i4.47 $15.29 $15.61 $16.31 $16.65 $17.00 $17.37 $1824 $18.63 $19.55 $19.95 $20.37 $20.81
2001 PRESENT YALUE COSTS
Pre Development Costs 34,700 33,700 32,700 31,700 30,800 29,900 29,000 28,200 27,400 26,600 25,800 25,000 24,300 23.600 22,900 22,300 21,600 21,000 20,400 19,800
SITE AND BUILDINGS 205,500 199,500 193,700 188,100 182,600 177,300 172,100 167,100 162,200 157,500 152,900 148,500 144,200 140,000 135,900 131,900 128,100 124,300 120,700 117,200
Transfer Station EQUIPMENT 84,800 82,300 79,900 77.600 75,300 73,100 71,000 104,300 101,200 98,300 95,400 92,600 89,900 87,300 128,200 124,500 120,800 117,300 113,900 110,600
OTR EQUIPMENT 160,100 153,500 150,900 146,500 142300 138,100 134,100 130,200 178,900 173,700 204,600 198,700 192,900 187,300 181,800 176,500 214,000 207,700 201,700 195,800
EQUIPMENT COSTS 360,300 390,300 390,300 390,300 390,300 390,300 390,300 390,300 390,300 390,300 390,300 390,300 390,300 300,300 390,300 390,300 390,300 390,300 390,300 390,300
Operation Costs (Facilities) 716,600 716,600 716,600 716,600 716,600 716,600 716,600 716,600 716,600 716,600 716,600 716,600 716,600 716,600 716,600 716,600 716,600 716,600 716,660 716,600
Total Annual Costs 1,592,000 1,577,800 1,564,100 1,550,800 1,537,900 1,525,300 1,513,200 1,536,700 1,576,600 1,562,900 1,585,600 1,571,700 1,558,200 1,545,100 1,575,700 1,562,100 [.,591,400 1,577,300 1,563,600 1,550,300
Cost/Ton $10.21 $10.11 $10.03 $9.94 $9.86 $9.78 $9.70 §9.85 $10.11 $10.02 $10.16 $10.08 $9.99 $9.90 $10.10 $10.01 $10.20 $10.11 $i10.02 $9.94
Cost/Ton Average $10.01
TS Summary 5/24/01 10:40 AM
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Greenshoro, North Carolina 24-May-01 10:40 AM 2001 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026
*4 Transfer Station ** No. Unit
Cost Estimate (500 TP Unit Units Cost
Site Information

Trunsfer Station Storage Capacity (TPD) 360

Transfer Station Througput Capacity (TPD) ' 500

Sile Life (Yrs) 20

Equipment Salvage Value (%) 20.00%

Assumed Inflation Rale 3.00%

Assumed Bormow Rate 0.00%

Assumed Discount Rate 3.70%

Assumed Investment Raie (for sinking fund) 5.75%

Financing Cost Factor (%) 10.00%

I'te Development Costs

Land Aquistion acre 5 25.000 125.000 163.097
DESIGNENGINEERING (8%} is 6% 2.456.760 147.406 192,301
PERMITTING (3%) Ls | 3% 1,456,760 73,703 83.005
SLIRVEYING AND SOILS REPORT ! 15000 15,000 17911
Tomal Pre Developmen) Costs 361.108 431,182
Financed Pre-Development Cosls 197.219 474,301
Deht Service ) 41,400 41,400 41,400 41,400 41,400 41,400 41,400 41,400 41,400 41,400 41,400 41,460 41,400 41,400 41,400 41,400 41,400 41,400 41,400 41,400

SITE AND BUILDINGS

SITEWORK
Earthwork

Excavation & Backfill-wench cy 1,200 38 9.600 11,463

General Funthwork ey 35,000 %3 195.000 125.375

Finishing Grassing & Grading Ac 3 $3.000 2.000 10.746
Roadways Concrete sy 129 540 3160 39.595
Asphalt Pavement, Parking sy 5.000 330 156.000 179.108
Reuaining Wakls sf 3.600 525 90.000 107.465
Site Uilitics

Fire Protection If 2.000 525 50,000 59,703

Walter Supply If £.000 325 25.000 29.851

Sewer System It 1,003 525 25001 29851 Noles:

Etectrical L.S. ] $50.000 50.000 3).703 TRANSFER BUILDING AND MANUEVERING ARCA
Site Drainage LS. | 530,000 30,000 35822 1 Metal building includes strucuural steel, column free building (Jong span}. 30 11. clear height. and 20 yr. warranty on roofing.
Fencing and Gates It 5.000 $10 50,000 59.703 2 Assumes stable soil with load bearing capacity, Stab floor is 1010 127 re:nforced concrete.
Eandscaping (Minimal) L.5. l $10.000 10.000 11931 3 Building mechanical includes druins, plumbing. air handling. fire protection, elc.
Subtoral - Sitework 636,760 760,325 4 Elcctrical includes lighling., wiring. exhaust fans, power, communications, eic.

5 SCALE HOUSE:

TRANSFER BUILDING AND MANUEVERING AREA Na truck driver, facility, er adminiralion aclivilies areas are included

Manuevering Area{concrete paved) sy 2,500 340 1090000 119.405 Assumes stable soil with lead bearing capacity. Slab loor is 6” reinforced concrete.
Metal Building {120x135)' sl 16,200 $22 356,400 425.560 Includes tile. painting. window covers and funiture

Concrete Slabwork’ cy 800 s120 96,000 114,629 Building mechanical includes drains, plumbing, wir handling. fire prolection, elc.

Conerete Footings cy 150 3250 37,500 44,777 Electrical includes lighting, wiring, power, communications, elc.

Concrete Push Walls oy 370 $400 118.000 176,720 OTHER

Laadout Hopper Framing and Metals LS 2 540,000 80.000 95.524 6 Based en equipment vendaor estinvte,

Loadoul Scales LS 2 360,000 120.040) 143,286 7 Bused o fuel consurnption in Catepillar Performance Hundbook.

Mechanical s 16.200 38 120600 154749

Etectrical* sf 16,200 $10 162,000 193436

Subtotal -Transfer Building and Manuvering Area 1.229.500  1.468.087

SCALE IIOUSE®

Metal Building sf 400 330 20,000 23.881

Cancree Slabwerk cy 15 3200 1000 1.582

Conciete Foolings <y 10 3250 2.500 2,985

Interier Treatmments sf 400 £50 20,000 23.881

Motor Truck Scales LS 2 550,000 100.000 119.405

Mechanicat sf 40 892 +4.800 573t

Electrical si 400 813 5,200 209

Subitotal - Scatehouse 155,500 183.675

Subtatal - S1TE AND BUILTINGS 2.021.760 2.414.087
CONSTRUCTION INSPECTION (37%) 2.021.760 L 121,306 144,843

Subeotal Initiat Tvansfer Statien Development Costs 2.143.006  2.558.932

Total Initial Station Develepment Cosls 2143006 2,558,932

Financed Transfer Station Development Costs i o 2357372 2814826 ) . . 7 o . . ) L o o R . L
Debé Service - : SR G T S N B 097 0 JASA09 - ABA09 AS400 | 245409 ¢ 245409 25409 245409 245409  2SAU9  ZASADS - 245409 245409 245409 45409 - -245409 245409 ° 245400 MSADS 245409

Single TS Oplion Analysis. xls Transfer Station 5/24/01 10:40 AM



Greenshoro, North Carolina 24-May-01 10:40 AM 2001 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2028 2026
** Transfer Station ** No. Unit
Cosl Estimate (500 TPDy 1nit Units Cost
EQUIPMENT COSTS
Transfer Station EQUIPMENT
Front End - Loader Rubber Tire EA | 180,000 180,000 214929 264.336 325,100
Linility Tractor and Sweeper EA 1 55,000 55.000 65,673 80,769 99.336
Pick-up Truck EaA | 20,000 20,000 23,881 20371 16,122
Tanping Crane EA I 180.000 180,000 214929 264.336 125,100
Subtotat - Mohile Equipment 435,000 519.413 638,812 785.658
Contigency for Mobile Equip. 435,000 10% 43,500 51.94) 03.881 78.566
Financed Maobile Equip. Cosls 526,400 628.500 773,000 950,600 )
Debt Service $ 101211 % 101,211 § 10,211 % iDl,211 $101,211 $ 101,211 § 10L,2F1 § 153,696 $ 153,096 $ 153,095 § 153,096 § 153,006 § 153,696 § 153,096 § 231,548 % 231,548 § 231,548 § 231,548 § 231,548 $ 231,548
EQUIPMENT OPERATING AND MAINTENANCE COSTS
Front End - Loader Rubber” LS 1 325,000 25.000 29851
Utiliy Tractor/Sweeper LS ! 33.000 3,000 1582
Pick-up Truck including fuel Stmite 3C.000 $0.32 9.600 11,463
Tamping Crane” LS 1 $25.000 25.000 29,851
Geaeral O&M LS | 540,000 40004 47,762
Subtotal - Equipment Uperating and Maintenance Cosls 102,600 122510
TS ROLLING STOCK #UEL COSTS Shaallon
Front End Loader’ gal/r 3 1.50 9.400 11,224
Lhility Tracior/ Sweeper gal/wk 30 1.50 2,300 PR
Tamping Crane’ galfhr 3 1.50 9,400 11.224
Subzotal - Fuel Costs 21100 25,195
TRACTOR TRAILER COSTS 20 miles one way 55 Miles/pal
20 tons per load 6.0 dayshuveek
30 average speed 8.0 driving hrs/day
6 Loads/day/truck 25 [oads/day
312,000 Annual Miles 5 trucks/duy
Tractor Trailer - Fuels and Qils Stgallon 5670 1.50 85.100 101,614
Smiles
Teacior New Tires tiresfvehicle 0.0035 G.600 7.881
Trailer Retread Tires tiressvehicle 12 0.0925 9400 11,224
Siyear
‘Tructors Annual Mainicnance & Repair vehicles 5 21,600 108.000 128.958
Trailers Annual Maintenance & Repair vehicles 5 7.000 35000 41,792
Annual Insutarce vchicles 5 2.500 12,500 14,926
Annuid License and Taxes vehicles 5 2.000 10,000 11.941
Suobtatal Tractor Trailer Costs 266,600 3183534
Tetal Annual Equipment Costs 390,300 466,039 .
Annual Cost 466,000 480,000 494,400 509,300 524,500 540,300 556,500 573,200 590,400 608,100 626,300 645,100 664,500 634,400 704,900 726,100 747,900 770,300 793,400 817,200
OTR EQUIPMENT Units  # replacemcins
Tractoers (10 year life) 5 2 109,160 545,500 651,156 875,367
Taailers (8 year life) 5 3 7230 301,500 431,650 546.801 092,671
Contingency for Traclor Equip. 545,500 10% 54,550 65.136 §7.537
Contingency for Trailer Fquip. 61,500 10% 36.150 43.165 54,680 69.267
Fianced Tracior Equipment Costs 660.100 788.100 1,059,200
Financed "Triler Equipment Costs 437400 522.300 661.600 838.100 .
Debt Service 191,187 191,187 191,187 191,187 191,187 191,187 191,187 191,187 270,606 270,606 328,368 328,348 328,368 328,368 328368 - 328,368 409983 409,983 409,983 409,983
Operation Costs {Facilities)
LABROR S hrsfyear
Facility Manager 20 1 2,080 42,000
Administrative/Clerical ) 1 2,080 21.000
Scale Anendaat 19 1 2,080 20.000
Loader Operators 15 2 2.860 §7.000
Lguipment Operators 12 | 2,860 33,000
Maintenance 20 1 2080 42,000
Sponess/laborers e 1 2.080 20,000
Drivers 20 5 2,080 208,00
Dispalcher 13 1 2,080 27.000
Total $tafl 14 500,000
Emplayee Benefits % of Lubor 500000 30% 150,000
BUILNING AND SITE MAINTENANCE {Capital Cost} 2,021,760 1.5% 30,326
UTILITIES - BUTLDING AND SITE 1 21,200 21.200
ACCOUNTING. SUPPLEES. MISC. (57} 752,600 2% 15.052
Subtetal Operation Costs 716.578
Total Operation Costs 716,600 _ . . .
. B55.700 - 881,300 907,800 935,000 963,100 $9L90C 1,021,700 1,052,400 1,083900 1116400 1149300 1,184,400 1220000 1,256,600 1294300 1,333,100 1,373,100 1,414,300 1,456,700 1,500,400

‘Annual Cost

Single TS Option Analysis.xls
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Greensboro, North Carolina

l *% Transfer Station **
Cost Estimate (500 TPD)
One way Haul of 80 miles
‘ Year 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026
’ Tonnages 156,000 156,000 156,000 156,000 156,000 156000 156,000 156,000 156,000 156,000 156,000 156,000 156,000 156,000 156,000 156,000 156,000 156,000 156,000 156,000
=APITAL COSTS
Pre Development Costs 41,400 41,400 41,400 41,400 41,400 41,400 41,400 41,400 41,400 41,400 41,400 41,400 41,400 41,400 41,400 41,400 41,400 41,400 41,400 41,400
SITE AND BUILDINGS 245409 245409 245409 245400 245409 245400 245409 245 A00 245409 245409 245,409 245,409 245,409 245,409 245400 245,409 245,409 245409 245400 245409
1=QUIPMENT COSTS
" Transfer Station EQUIPMENT 101,211 101,211 101,211 101,211 101,211 101,211 101,211 133,096 153,096  153.096 153,096 153,096 153,096 153,096 231,548 231,548 231,548 231,548 231,548 231,548
OTR EQUIPMENT 497.107 497,107 497,107 497,107 497,107 497,107 497,107 497.107 703,608 703,608 853,762 853,762 853,762 853,762 853,762 853,762  1.065,962 1,065962 1,065,962 1,065,962
l Annual Debt Service Subtotal 885,128 :
IPERATING COSTS
EQUIPMENT COSTS 1,143,900 1,178,200 1,213,600 1.250,000 1.287.500 1,326,100 1.365.900 1,406,900 1,449,100 1,492,500 1,537,300 1,583,400 1,630,900 1.679,900 [,730,300. 1,782,200 1,835,600 1,890,700 1.947.400 2,005,800
‘ Operation Costs (Facilities) 1,382,800 1424300 1.467,000 1,511,100 1,556,400 1,603,100 1,651,200 1.700,700 1,751,700 1,804,300 1,858,400 1,914,200 1,971,600 2.030,700 2,091,700 2,154,400 2219000 2,285,600 2,354,200 2,424,800
|
OTAL COSTS
, Aunnual Costs 3411,828 3487628 3,505,728 3,646,228 3,720,028 3,814,328 3,902,228 4.044.612 4,344,313 4440313 4,689,367 4,791,267 4.896,167 5,004,267 5,194.120 5,308,720 5,638,920 5,760,620 5,885,920 6,014,920
Cost/Ton $21.87 $22.36 $22.86 $23.37 $23.90 $24.45 $25.01 $2593 $27.85 $28.46 $30.06 $30.71 $31.39 $32.08 $33.30 $34.03 $36.15 $36.93 3$37.73 $38.56
2001 7 D
Pre Development Costs 34,700 33,700 32,7C0 31,700 30,800 29,900 29,000 28,200 27,400 26,600 25,800 25,000 24,300 23,600 22,900 22,300 21,600 21,000 20,400 19,800
! SITE AND BUILDINGS 205500 199500 193,700  188.100 182,600 177300  172.100 167,100 162,200 157,500 152,900 148,500 144,200 140,600 135,900 131,900 128,100 124,300 120,700 117,200
Transfer Station EQUIPMENT 84,800 82,300 79,900 77,600 75,300 73,100 71,000 104,300 101,200 98,300 95,400 92,600 89,900 87,300 128,200 124,500 120,800 117,300 113,900 110,600
OTR EQUIPMENT 416,300 404200 392400 381,000 369,900 359,100 348,700 338,500 465,200  451.600 532,000 516,500 501,500 486,900 472,700 458,900 556,300 540,100 524,400 509,100
EQUIPMENT COSTS 958,000 958,000 958,000 958,000 958,000 958,000 958,000 958,000 958,000 958,000 958,000 958,000 958,000 958,000 958,000 958,000 958,000 958,000 958,000 958.000
1,158,100 1,158,100 1,158,100 1,158,100 1,158,100 1,158,100 1,158,100 1,158,100 1.158.100

Operation Costs (Facilities) 1,158,100 1,158,100 1,158,100 1,158,100 1,158,100 1,158,100 1,158,100 1,158,100 1.158,100 1,158,100 1,158,100

2,872,100 2,850,100 2,922,300 2,898,800 2,876,000 2,853.900 2.875900 2,853,700 2942900 2.918.900 2,895,500  2.872,800

Tatal Annual Costs 2,857,400 2,835,800 2,814,800 2,794,500 2,774,700 2,755,600 2,736,900 2.754.200
Cost/Ton $18.32 $18.18 $18.04 $17.91 $17.79 317.66 $17.54 $17.66 $18.41 $18.27 $18.73 $18.58 $18.44 $18.29 $18.44 $i8.29 $18.86 $18.71 $18.50 $18.42
Cost/Ton Average $18.2¢6
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Greenshero, North Caroling 24-May-01 10:38 AM 2001 2007 2408 2009 2010 2011 2012 2013 2014 015 a6 017 2018 09 2020 2021 2022 2023 202 2025 2026
** Transfer Station ** No. Unit
Cost Estimate (500 TI'D) {nit Units Cost
Site Information
Transfer Station Storage Capacity (TPD) 350
Traasfer Station Througput Capacity (TPD) 500
Site Life (Yrs} 20
Equipment Salvage Value (%) 20.00%
Assumed Inflation Rate 300%
Assumned Borrow Rate 6.00'%
Assumed Discount Rate 1i0%
Assumed [nvesiment Raie (for sinking fund) 5.715%
Financing Cost Factor (%) 10.00%
Pre Development Costs
Lund Aquistion acre 5 25.000 [25.000 163,097
DESIGN/ENGINEERING (8%) LS 6% 2.456.760 147.406 192331
PERMITTING (3%) LS % 2.456.760 73,703 88.005
SURVEYING AND SOILS REPORT | 15000 15.000 17911
Totul Pre Development Costs l6i.108 431,182
Financed Pre-Developmeni Costs 397.219 474,301 . ]
Debt Service 41,400 41,400 41,400 41,400 41,400 41,400 41,400 41,400 41,400 41,400 41,400 41,400 41,400 41,400 41,400 41,400 41,400 41,400 41,400 41,400
SITE AND BUILDINGS
SITEWORK
Farthwork
Excavation & Backfill-trench cy 1,200 $3 9.600 11463
General Eaethwork cy 35.000 33 105,000 125,375
Finishing Grassing & Grading Ac 3 53,0060 9.000 10,746
Roadways Conerete sy 829 340 3160 39.595
Asplialt Pavement. Parking sy SL00 330 150,000 179,108
Relaining Walls s 1.600 525 90.000 107,463
Site Ulilitics
Fiire Protection Ir 2,000 325 50,000 59,703
Water Supply I 1.060 §25 25.000 29,851
Sewer System if 1.000 $25 25,000 29851 Noles:
Electrical L.S. 1 $50.000 50.0040 59,703 TRANSFER BLULBING AN MANUEVERING AREA
Site Drainuge LS. 1 $30,000 30,000 15822 I Metd building ingludes struciura) steel. column Free building {long span). 30 fr. clear height, and 20 ¥r. wamanty on roofing.
Fencing and Gaies If 5,000 slo 50,000 59,703 2 Assumes stuhle soil with Load bearing capacity. Stab Noor is [0 to 12" weinforced concrele.
Landscaping (Minimal) L.5. 1 510,000 11,000 11943 3 Building mechanical includes drajas, plumbing, air bandling. fire protection, etc.
Subtotal - Silewark 630.760 760,325 4 Electeical includes lighting. wiring, exhaust fans, power, conmuniciations, cte.
5 SCALE IOUSE:
TRANSFER BUILDING AND MANUEVERING AREA No truck driver, fucility. or admintration activities areas are included
Munuevering Arealconcrele paved) sy 2,500 40 100,040 119,405 Assumes stable soil with load bearing capacity. $lab Qoo is 6 teinforced congrele.
Metal Building (120x135)" sf 16,200 522 156.400 425.560 Inctudes tile, painting, window covers and funiture
Concrete Slabwark’ cy 200 5120 96.000 114.029 Building meclanical includes drains, plumbing, air handling. fire pratection. cic.
Concrere Foolings cy 150 3250 37,500 44777 Eleetrical includes lighting. wiring, power, communications. elc.
Conerete Push Walls cy k)] 5400 148,000 176,720 OTHER
Losdout Hopper Framing and Meials LS 2 540,000 80.000 95,524 6 Based on equipment vendor estimate.
Loadout Scales LS 2 $60.0060 120.000 143.286 7 Bused on fuel consumption in Catepillar Performance Handbook.
Mechanical' sf 16.200 s3 129,600 154,744
Electical’ sf 16,200 $10 162.000 193,436
Subtotat -Transfer Buitding and Manuvering Area 1.229.500  1,468.087
SCALE ITOUSE®
Metal Building sf 400 550 20,060 23,88t
Cancrete Slabwork cy 15 5200 3.000 3,582
Concrete Foolings cy 10 $250 2.500 2.985
Intecior Treatmments sf 404 350 20,060 23881
Motor Truck Scutes LS 2 $50,000 L3000 119405
Mechanical sl 400 $12 4.800 AT
Elecerical sf 400 513 5.260 6.209
Subtonal - Scalchouse 155,500 185,675
Sublotal - STTE AND BUILDINGS 2021760 2414087
CONSTRUCTION INSPECHION (85) 2.021,760 6% 121,36 144,845
Subtotal Witial Transter Station Development Casts 2143060 2,558,932
Total Initial Station Development Costs 2143066 2553932
Finunced Transfer Station Develapment Costs ) ) 2357372 2B14826 ) ) ) ) ) . L ) L
Debt Service . - : PRl s ; U ETIOUSARUUSMY 209 2ASH 2ASAQS  2S400 2459 HSADP HUSADD  2SAU9 - 245409 25409 ZASADS ASAND  SAD) 245409 245409 245409 5408 245409
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Greenshora, North Carolina 24-May-01 10:38 AM 2001 2007 2008 2009 2010 2011 012 20i3 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026
** Transfer Station ** Neo. Uit
Cost Estitnale (500 TPD) Unit Units Cost
QUIPMENT COSTS
QUIPMENT
Tront Fnd - Loader Rubber Tire EA 1 180,000 180.000 214,929 264236 125100
Uiility Tracior and Sweeper EA | 35,000 35.000 65.673 80,769 99,336
Pick-up Truck EA | 20.000 20,000 23881 29,371 36,122
Tamping Crane EA | 180.000 1 80000 214,929 264.336 325,100
Subtotul - Mobile FEquipment 435,000 519.413 638.312 785.658
Contigency for Mobile Equip. 435,000 10% 43,500 51.941 61,881 78,566
Finenced Mobile Equip. Costs 526,400 028.500 773.000 950,600
Debi Service $ 103,211 § 101,211 § 101,211 § 101,211 § 100,221 $ 105,211 $ 101,211 § 153096 § 153,096 § 153,096 $ 153,096 $ 153096 § 153,096 S i53.09ﬁ $ 231,548 § 231,548 § 231,548 § 231,548 § 231,548 § 231,548
EQUIPMENT OPERATING AND MAINTENANCE COSTS
Front End - Loader Rubber® 1.8 | $25.000 25.000 29,851
Uility TractoriSweeper LS | $3.000 3.000 3.582
Pick-up Truck including fuel $/mife 30.000 $0.32 9.G00 11,463
Tamping Crane” LS 1 $25,000 25.000 29,851
General O&M LS | $40.000 40.000 47,762
Subtotl - Equiprent Qperating and Maintenanee Casls 102,600 122,510
TS ROLLING STOCK FUEL COSTS $/gallon
Front End Loader’ gal/hr 3 1.50 9,400 11.224
[hility Tractorf Sweeper guliwk 30 1.50 2300 2.6
Tamping Crane’ palfr 3 1.50 2,400 11,224
Subtold - Fuel Costs 21.100 25,195
TRACTOR TRAILER COSTS 80 miles one way 55 Miles/aal
20 1005 per load 6.0 duysiweek
40 average speed 8.0 driving hrsfday
2 Loadsitayfruck 15 load séday
1.248.000  Annual Miles 13 trucksiduy -
Tractor Teailer - Fuels and Qils S/gullon 226,909 1.50 340,400 406,455
S/miles
Tractor New Tires tiresAvehicle 0.0035 26,200 31.284
Trailer Retrcad Tires tresfvehicle 12 10025 37400 44658
Shyear
Tructors Annual Maintenance & Repair vehicles 13 21,600 280.800 335,290
Trailers Annual Mainicnance & Repair vehicles 13 7.000 9,000 108.659
Annual Insurance vehicles 13 2.500 32,500 38.807
Annual License and Taxes vehicles 13 2,000 26,000 3045
Subtotal Tractor Truiler Cosis 834,300 996,198
Tolal Annual Equipment Cosis 958,000 1, 143902
Annzal Cost - L143900  L178200 1,213,600 1,250,000 1,287,500 1,326,100 1355900 1,406,900 LAH%100 1492500 1,537,300 1,583,400 1,630,900 1,679,900 1,730,300 . 1,782,200 1,835,600 1,890,700 1,947,400 2,005,800
OTR EQUIPMENT Units  # replacements
Tractors (10 year life) 13 2 109100 141830 169351 2,275,955
Trailers (8 year life) 13 3 72,300 23990  1.122.290 1.421.683 1,800,946
Contingency far Tractor Equip. 1,418,300 10%: 1-4t.830 169,352 227.596
Contingeney for Trailee Equip. 939,900 10% 93.990 §12,229 142,168 180,095
Financed Tractor Rquipment Costs 1.716,100 2,049,200 2,753,900
Finunced Trailer Equipment Costs LI37,300  1.358.000 1.720.200 7 i 2.179.100 o .
Debt Serviee pe 497,107 . . 497,107 . 497,107 497,107 497,167 497,107 ti.?‘?l’,ll]’l‘r 497,107 703,608 793,608 853,762 853,762 853,762 853,762 853,762 853,762 1,065,962 L,065962 1,065962 . 1,065962
Ogperation Costs {Facilities)
LLABOR $Mir hes/year
Facility Manager 20 1 2,080 42,000
Admnistrative/Clerical 10 | 2,080 21.000
Scule Anendant 1 1 2.080 20,000
Leader Operators 15 2 2.860 87.000
Lquipment Operators 12 ! 2.B60 33.000
Maintenance 20 1 2.080 42,000
SponersfLaborers 9 | 2.080 20.0{H)
Drivers 0 13 2,080 5$31.000
Dispatcher 13 | 2.080 27.000
Total Stalf 22 833,000
Employee Benefirs % of Labor 333.000 0% 249,900
BUILIDING AND SITE MAINTENANCE (Capital Cost} 2.021.760 1.5% 30.326
UTILITIES - BUILDING AND SITE 1 21,200 21,200
ACCOUNTING. SUPPLIES, MISC. (5%) 1,185,500 2% 23,710
Subtotal Operation Cosls 1,158.136
1.158.100

“Tutal Qperation Costs

‘Anrmal Cost
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1382800 144300 LA6T000 15ILI00 1556400 1,603,00C 1651200 1700700 175700 1,804300 1355400 1914200 1971600 2,030,700 2,091,700 2,154,400 2219000 2,285,600 2,354,200 2,424,800
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