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1. INTRODUCTION 

1.1 Context of the Plan Update 

Marion County (County) prepared an update of their comprehensive Solid Waste 
Management Plan (SWMP) in 2002. The SWMP focused on reviewing the status of the solid 
waste system, evaluating alternatives for increasing waste reduction and recycling, and 
made recommendations to improve and expand services. The SWMP was prepared through 
the leadership of the Marion County Department of Public Works/Environmental Service 
Division (PWES) and cooperative efforts of franchised haulers, cities, and other private 
companies driven by the common goal to create an integrated and coordinated approach for 
managing solid waste. The Solid Waste Management Advisory Council (SWMAC) provided a 
forum for dialogue and comment on the SWMP to ensure that public input helped shape the 
direction and priorities of the County’s future. 
 
The SWMP has provided the road map for making changes to the solid waste management 
system to meet statewide goals and local service needs. In 2001, the Oregon Department of 
Environmental Quality (ODEQ) reported that Marion County had attained a recycling rate of 
44%. With the adoption of the SWMP in 2002 and implementation of the recommended 
programs for reducing waste and recycling more materials, the ODEQ has reported that 
Marion County achieved a recycling rate of 56.5% in 2007. The gains in the recycling rate 
are testament to the coordinated and cooperative efforts of local jurisdictions, franchised 
haulers, and private businesses to meet the challenges of the statewide goals. Most 
important is that citizens and businesses of Marion County have responded favorably to 
these new programs and services by participating in waste reduction and recycling of more 
materials. 
 
In this 2009 SWMP update, it is important to examine how waste reduction programs and 
recycling services are performing and consider ways to continue the success. Over the past 
20 years, the mainstay in reducing local dependency on landfilling of wastes has been the 
operation of the Waste-to-Energy Facility (WTEF) in Brooks, Oregon. This facility has 
performed a reliable service to convert an average of 182,837 tons of waste per year, from 
1987 through 2009, and generate approximately 11 megawatts of electrical power for sale 
to Portland General Electric (PGE). In 2008, the revenue bonds used to finance the 
construction of the facility were retired. The current agreement between the County and 
Covanta to operate the WTEF will expire in 2014. The 2009 SWMP update reviews the status 
of the WTEF and its potential future role in the Country’s integrated solid waste 
management system.  Other processing and disposal options are evaluated. 
 
The 2009 SWMP update considers any changes in regulations that affect the management of 
solid waste. Also, as the County has continued to grow in population, the amount of waste 
generated in the County now exceeds the capacity of the WTEF, increasing the reliance on 
landfills outside the County for disposal of wastes. 
 
The update of the 2009 SWMP: 
 

• Reviews the implementation progress to date and verifies if assumptions made in 
2002 are still valid. 
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• Considers impacts from changes in regulations, technology, and market conditions. 
• Identifies if and when new or expanded facilities will be required. 
• Evaluates administrative and management practices to determine financial stability. 

 
The SWMP provides a forward look at the solid waste management system and identifies the 
needs and opportunities for the next 10 years. It will provide decision-makers with a 
general direction as to the facilities and programs required to continue the success of the 
solid waste management system. 
 
The County, together with stakeholders (local jurisdictions, private sector operators and the 
public), must continually review the progress made and assure that the overriding needs 
and values of the community and the overall waste management system are met. By 
following the direction and priorities adopted in the 2009 SWMP update, Marion County will 
enhance and improve the quality of services and maintain a cost-effective solid waste 
management system. 

1.2 Plan Purpose and Goals 

This SWMP update is designed to provide guidance on solid waste management issues over 
a 10-year planning period (2009-2019).  However, it should be recognized that solid waste 
practices, regulations, and technologies are dynamic in nature and there is a need to update 
and revise the SWMP on a regular basis in the future. 
 
The guiding principle in Marion County’s solid waste management planning is that solid 
waste should be viewed and managed as a resource. The County strives to conserve 
resources through behavioral changes and recognizes the integral link between solid waste 
management, the environment, and ultimately the quality of life. This 2009 SWMP update 
presents a comprehensive long-term approach to solid waste management in the County, 
designed around this resource conservation and management principle. The SWMP update 
will provide citizens and decision-makers in the County with a guide to implement, monitor, 
and evaluate solid waste facilities and programs in the future. Recommendations developed 
for the SWMP update not only guide local decision-makers, but substantiate the need for 
local funds and state grants for local solid waste management projects and new programs. 
 
Marion County, working cooperatively with local jurisdictions, private sector operators, and 
the public, has been able to achieve an effective and efficient integrated solid waste 
management system. The system includes the WTEF, landfills, transfer facilities, curbside 
recycling, waste reduction and recycling facilities, a yard debris/wood waste recycling 
program, public education, and outreach programs. The County’s primary objective, as 
stated in the 2002 SWMP, is to continue to provide: 
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“Guidance for continued development and implementation of an integrated 
solid waste management system that has been developed through a 
cooperative effort of local governments, citizens and industry. The SWMP 
should achieve development of a system which is environmentally sound, 
technologically feasible, cost-effective, locally controlled and publicly 
acceptable; and provides for an overall reduction in long-term per capita 
waste generation and toxicity.” 

 
Achieving this objective requires that the Plan attain a balance between cost-effectiveness 
and environmental responsibility, as well as being technologically feasible and accepted by 
the public. To ensure that this will be obtainable, the SWMAC and public participants 
developed specific objectives that the solid waste system should strive to achieve. These 
objectives are: 
 

• To provide an integrated solid waste management system that achieves an 
effective combination of strategies and programs guided by the principles 
adopted in the state hierarchy to reduce waste at the source, reuse and recycle 
materials, compost, recover energy, and land disposal. 

 
• To continue educating consumers in order to promote practices and methods to 

reduce the long-term per capita waste generation and seek a cooperative 
approach through community outreach to assume individual responsibility to 
prevent waste. 

 
• To promote an approach for managing solid waste that supports continuation of 

building a more sustainable future. 
 

• To develop programs and support implementation of facilities that ensure 
materials recovered from the waste stream attain the highest and best use and 
are recycled. 

 
• To develop a solid waste management system that is based on sound financial 

principles, provides cost-effective services and maintains rate stability over a 
long term, while allocating cost equitably to all users. 

 
• To maintain system flexibility to respond to changes in waste stream 

composition, waste management technologies, public preferences, new laws and 
changing circumstances. 

 
• To provide services that meet the diverse needs of businesses and residences in 

urban and rural communities and are both effective and fair to all users. 
 

• To maintain a cooperative approach among the cities, County and other local 
governments by continuing ongoing networking to ensure successful 
implementation of the SWMP. 

 
• To ensure ongoing public input opportunities through the development and 

implementation of the SWMP. 
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One of the components of Marion County’s primary objective is to protect the environment 
by emphasizing waste reduction. To achieve this, the County must establish a target waste 
recovery rate and reach or exceed that level by the year 2009. The statewide goal, 
established by ODEQ, sets Marion County’s recovery rate at 54% for 2009 (Oregon Revised 
Statute (ORS) 459A.010). Thus far, the County has exceeded this goal by achieving a 
recovery rate of 57.6% in 2006 and 56.5% in 2007. However, this target will be measured 
on an annual basis, and programs and facility assessments will be made on the County’s 
progress towards maintaining this state-mandated goal. 
 
In addition to the state recovery rate goal, additional goals identified by the SWMAC that 
apply to the current solid waste management system in Marion County include the 
following: 
 

• Achieve cost-effective diversion by maintaining long-term disposal capacity and 
avoiding significant, additional capital investments for new disposal facilities. 

 
• Generate and evaluate alternatives to further enhance the County’s current 56.5% 

recovery rate (including, but not limited to, an evaluation of enhanced curbside 
collection). 
 

• Maintain the role of the WTEF in the County, “region” and state. (The WTEF currently 
provides processing and energy recovery for waste from Marion County and special 
waste streams of certain other counties and regions of the state.) 

 
• Develop a long-term management strategy to facilitate cost-effective utilization of 

the WTEF. (The WTEF has reached capacity; therefore, other disposal options must 
be explored.) 

1.3 Issues Addressed by the Plan 

Since the 2002 SWMP was adopted, many programs and services have been implemented 
and there has been a measurable increase in the County’s recycling rate. As such, Marion 
County is a leader in the State of Oregon, as well as nationally, in achieving their recovery 
goals. The 2009 SWMP update reviews the progress made and recommends where 
resources and actions should be placed to improve the system. Some of the key questions 
addressed in the SWMP are as follows: 
 

• What other programs/services can be implemented to curb waste generation, 
reduce disposal and increase recycling? 

 
• Population and industry growth in the County results in increased need for 

recovery and disposal resources. How should the system address this growing 
demand? 

 
• WTEF has been an important part of the Marion County solid waste management 

system since 1986. What is the future of the facility given that agreements to 
service the County and sale of energy are due to expire in 2014? 

 
• What new facilities or services are needed to meet the future solid waste 

management system’s needs? This would include consideration of new or 
emerging technologies. 
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• Are the current financial condition and rate structure adequate to maintain fair 

and equitable rates and fiscal stability? 
 
These represent some of the more significant issues and concerns addressed in this SWMP 
update. Each chapter of the SWMP discusses the needs and opportunities pertaining to a 
specific component of the solid waste management system. As each component of the solid 
waste management system is reviewed and updated, issues related to meeting the goals of 
the SWMP are addressed. 

1.4 The County’s Role in Solid Waste Management 
Planning and Operations 

The County’s PWES has the primary responsibility for planning and operating the County’s 
solid waste management (SWM) system, and the County Board of Commissioners oversees 
the activities of the Department. The County has authority to direct all solid waste to 
designated transfer, resource recovery or other disposal facilities. This authority, granted by 
the ORS 459.125, allows the County to: 
 

“Regulate, license, franchise and certify disposal, transfer and material or 
energy recovery sites or facilities; establish, maintain and amend rates 
charged by disposal, transfer and material or energy recovery sites or 
facilities; establish and collect license or franchise fees; and otherwise control 
and regulate the establishment and operation of all public or private disposal, 
transfer and material or energy recovery sites or facilities located within the 
county. Licenses or franchises granted by the board may be exclusive.” 

 
The control of waste transfer granted under ORS 459.125 is specific to Marion County. In 
general, local administrations in Oregon that manage solid waste (i.e. cities, counties, 
and/or metropolitan service districts), including Marion County, are permitted to enter into 
agreements with state, local governments, or private parties under ORS 459.065: 
 

“(a)  For joint franchising of service or the franchising or licensing of disposal 
sites. 

 (b) For joint preparation or implementation of a solid waste management 
plan. 

 (c)  For establishment of a joint solid waste management system. 
 (d)  For cooperative establishment, maintenance, operation or use of joint 

disposal sites, including but not limited to energy and material recovery 
facilities. 

 (e)  For the employment of persons to operate a site owned or leased by the 
local government unit. 

 (f) For promotion and development of markets for energy and material 
recovery. 

 (g) For the establishment of landfills including site planning, location, 
acquisition, development and placing into operation.” 

 
To provide services for managing waste, the County contracts with private businesses to 
operate most facilities. By using contracts to manage the system, the County maintains 
flexibility to respond to changing regulations and emerging technologies, and also employs 
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the resources and experience of franchised haulers. This approach takes advantage of 
private sector expertise and efficiencies, while enabling the County to be part of managing 
and overseeing the solid waste management system. 

1.5 Plan Organization 

This introductory chapter has provided information on the purpose of the updated SWMP 
and guiding principles for managing solid waste in Marion County. Chapter 2, Background 
and Waste Stream Analysis, describes the current system and the types and quantities of 
solid waste generated in the County. 
 
The remaining chapters address each component of the solid waste management system, 
including: 
 

Chapter 3 Waste Prevention/Reduction/Recycling Analysis 
Chapter 4 Recycling and Materials Processing 
Chapter 5 Collection and Transfer 
Chapter 6 Alternative Technologies and Waste Disposal (Ash and Municipal Solid 

Waste (MSW)) 
Chapter 7 Administration and Enforcement 
 

As each component is reviewed, the chapter covers the following subjects that relate to that 
component: 
 

• Review of current practices and existing conditions 
• Needs and opportunities 
• Discussion and evaluation of alternatives 
• Recommendations for future actions 
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2. BACKGROUND AND WASTE STREAM ANALYSIS 

2.1 Introduction 

This chapter provides the following information: 
 

• The physical and economic characteristics of the planning area (Marion County, 
Oregon). 

• A description of the current solid waste management system. 
• An analysis of the current solid waste stream composition. 
• Trends in waste generation and recovery rates since the 1995 SWMP.  
• A presentation of waste generation projections. 

2.2 Characteristics of the Planning Area 

Marion County is located in northwest Oregon and comprises 1,184 square miles bounded to 
the east by the Cascade Mountains, the west by the Willamette River, and adjacent to 
Clackamas County in the north, Yamhill and Polk Counties to the west, Linn County to the 
south and Jefferson and Wasco Counties to the east. The western half of Marion County lies 
within the Willamette River Valley, and the eastern half includes the Cascade Mountain 
foothills. Topography ranges from approximately 150 feet above mean sea level (msl) in the 
valley to over 10,000 feet above msl at Mount Jefferson, located in the extreme southeast 
corner of the County. 
 
The Willamette River Valley is sheltered from extreme weather by the Coastal Range, 
producing warm, dry summers and mild, wet winters. Average annual precipitation in the 
County’s Valley area is 40 inches per year. In the eastern part of the County, precipitation 
increases rapidly with elevation and ranges from 100 to 130 inches per year in the 
Cascades. 
 
The population of Marion County has increased at an average rate of 1.2% per year and by 
a total of 10.5% since the 2000 Census.1  As of 2008, the County now has an estimated 
population of 314,866.2  In 2007, this population resided in an estimated total of 118,767 
housing units,3 with an average Census 2000 household size of 2.70 persons.4 State and 
County wide population and housing figures are shown in Table 2-1. 
 

                                         
1 2008 Oregon Population Report, Population Research Center, Portland State University, March 2009. 
2 Ibid. 
3 US Census Bureau, “2007 Population Estimates, Housing Unit Estimates, Oregon by County,” n.d., 

<http://factfinder.census.gov/home/en/official_estimates_2007.html> (10 April 2009) 
4 US Census Bureau, “2007 Average Household Size, Marion County, Oregon,” n.d., 

<http://factfinder.census.gov/home/en/official_estimates_2007.html> (10 April 2009) 
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Table 2-1 - Population and Housing, Marion County vs. State of Oregon 

Category Year Marion County Oregonwide 
Population estimate5 2008 314,865 3,791,060 
 Population net change 2000 to 2008 30,032 369,661 
 Population% change  10.5% 10.8% 
Number of Housing Units6 2007 118,767 1,609,595 
 Housing Units net change 2000 to 2007 10,278 152,243 
 Housing Units% change  9.5% 10.5% 

 
Marion County’s population is generally concentrated in 20 incorporated cities ranging in 
population from 230 in Idanha to 154,510 in Salem.7 Most of the urbanized areas are 
located in the western half of the County along or near the major road corridors such as 
Interstate 5 and State Highways 22 and 214. The city of Salem, which is incorporated in 
both Marion and Polk Counties, is the largest city in the County, and serves as the County 
seat and the capital of the State of Oregon. 
 

Table 2-2 - 2007 Certified Estimated Population of Incorporated Cities in Marion 
County, OR8 

Jurisdiction Population 
Aumsville 3,535 
Aurora 970 
Detroit 265 
Donald 1,025 
Gates* 455 
Gervais 2,260 
Hubbard 3,125 
Idanha* 145 
Jefferson 2,655 
Keizer 36,150 
Mill City* 329 
Mt. Angel 3,785 
St. Paul 415 
Salem* 132,033 
Scotts Mills 300 
Silverton 9,540 
Stayton 7,815 
Sublimity 2,285 
Turner 1,730 
Woodburn 23,355 
Unincorporated 82,693 

*The city is located and has population in more than one county;  
population listed is the Marion County portion only. 

 
The Willamette River Valley is the most diverse agricultural region in Oregon, specializing in 
crops such as berries, vegetables, hazelnuts, hops, grass seed and nursery products. Marion 
County is ranked number one in Oregon with respect to agricultural production. Coincident 
with the growth of agriculture was the development of the food processing industry, which 

                                         
5 Source: 2008 Oregon Population Report, Population Research Center, Portland State University, March 2009. 
6 Source: US Census Bureau, “2007 Population Estimates, Housing Unit Estimates, Oregon by County,” n.d., 

<http://factfinder.census.gov/home/en/official_estimates_2007.html> (10 April 2009) 
7 Source: 2008 Oregon Population Report, Population Research Center, Portland State University, March 2009. 
8 Source: 2008 Oregon Population Report, Population Research Center, Portland State University, March 2009. 
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is now one of the largest in the nation. Valley land is also used for grazing and rearing 
activities to produce livestock and poultry for market. 
 
The economic base of the County includes government, agriculture, food processing, forest 
products, manufacturing, education and tourism. In 1998 the unemployment rate was 6.3% 
dropping to 5.7% in 2005.  Table 2-3 provides an economic snapshot of the County. 
 

Table 2-3 - Marion County Economic Activity9 

Category Year Marion 
County Oregonwide 

Per Capita Income 2005 $28,826 $32,289 
Civilian Labor Force 2006 151,392 1,898,847 
Unemployment Rate 2006 5.7% 5.4% 
Full & Part Time 
employment 

2005 173,843 2,232,693 

Net Change  
Full & Part Time 
employment 

 
2000 – 2005 

 
12,146 

 
121,778 

Average earning per job 2005 $39,787 $41,152 
Private non-farm 
establishments 

2005 8,055 108,571 

Private non-farm 
employment 

2005 96,815 1,409,576 

Building Permits 2006 1,970 26,623 
 
The top three employment sectors, as reported in 1999 by the Oregon Economic and 
Community Development Department, are retail trade, manufacturing, and accommodation 
and food services. Salem has a substantial manufacturing sector consisting of food 
processing and paper goods production. These industries typically are associated with high 
volumes of food and paper waste by-products. 

2.3 Description of the Solid Waste Management System 

The solid waste system in Marion County consists of collection, transfer, waste recovery, 
recycling, household hazardous waste, composting and disposal facilities and services. 
Collectively, the facilities and programs in Marion County effectively manage the County’s 
waste and recyclables.  Private sector tonnages not flowing through the County’s facilities 
are reported to the State either by the generator or the disposal entity.  The State 
computes this private sector tonnage into the County’s overall generation tons and recycling 
rate.  This chapter provides an updated description of the major components of the solid 
waste management system in the County. Some of the smaller recycling facilities or specific 
programs that are currently in place within the County may not be included here but 
discussed in later chapters. Marion County’s solid waste disposal sites, transfer stations, 
WTEF and the flow of waste and recovered materials quantities handled in 2006 are shown 
in Figure 2-1. 
 

                                         
9 Source: Federal Statistics (Bureau of Economic Analysis, Bureau of Labor Statistics, National Agricultural 
Statistics Service, National Center for Health Statistics, U.S. Census Bureau), “Marion County, Oregon, MapStats.” 
07-Aug-2008. www.fedstats.gov/qf/states/41/41047.html (April 14, 2008). 
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Figure 2-1 - Overview of Waste Flows in Marion County, 2006 Tonnage 

 
Source: Marion County PWES 

2.3.1 Refuse Collection 

There are eight private companies that provide collection of MSW from residences and 
commercial establishments in Marion County (Table 2-4). Each of these companies is either 
franchised by the County or by local jurisdictions, under authority granted by ORS 459.125. 
This same legislation also gives Marion County the authority to: 
 

“Regulate, license, franchise and certify disposal, transfer, and resource recovery 
sites or facilities; establish and collect license or franchise fees; and otherwise 
control and regulate the establishment and operation of all public or private disposal, 
transfer and resource recovery sites or facilities located within the County.” 

 
This authority was granted to enable the County to effectively manage the entire waste 
stream including that sent to the WTEF. 
 
Franchise agreements grant each company the sole right to collect solid waste and 
residential curbside recyclables from a specified area, as depicted by Figure 5-1 in Chapter 
5. Franchised haulers are contractually obligated to provide a regular schedule for collection 



     CHAPTER 2 
 

 2-5 November 2009 

of garbage in all areas of the County and recyclables in urbanized areas. Service charges by 
the franchised haulers are regulated by cities and by Marion County. 
 

Table 2-4 - 2008 Private Solid Waste Haulers and Service Areas 

 

Collection Service Service Area Term of Agreement 

Allied Waste of Salem Salem  Rolling seven10 

D & O Garbage Service South Salem/North 
Salem, Marion County 

 Rolling seven 

Loren’s Sanitation Service Keizer, Marion County  Rolling seven 

North Marion Disposal Donald, St. Paul, Marion 
County 

 Rolling seven 

Pacific Sanitation Service Keizer, Northeast Salem, 
Detroit, Idanha, 
Jefferson, Turner,  
Mill City, Gates,  
Marion County 

 Rolling seven 

Suburban Sanitary Service Salem, Marion County  Rolling seven 

Allied Waste of  
Marion County 

Aumsville, Aurora, 
Gervais, Hubbard,  
Mount Angel, Salem, 
Scotts Mills, Stayton, 
Silverton, Sublimity, 
Woodburn, Marion County 

 Rolling seven 

Valley Recycling and  
Disposal Service 

Northeast Keizer,  
Marion County 

 Rolling seven 

 

2.3.2 Transfer Stations 

There are two transfer stations that operate in Marion County. The Salem/Keizer Recycling 
and Transfer Station (SKRTS) is located southeast of Salem off Highway 22. The site is 
owned and operated by Capitol Recycling and Disposal under an agreement with the 
County. In 2000, over 20,000 tons of solid waste were delivered to SKRTS.11   In 2007, the 
quantity of waste going though the facility jumped to 33,546 tons, an increase of almost 
68%.12  Solid waste received at SKRTS is transferred to the WTEF for processing. In addition 
to the solid waste, recyclables are accepted at SKRTS.  Some recyclable materials are 
transported to the Marion Resource Recovery Facility (MRRF) for sorting and recovery. 
 
Over the years, improvements have been made to SKRTS, allowing for increased area 
dedicated to receiving source separated recyclable materials.  The facility handles many 
types of recyclable materials brought in by the public in higher quantities such as: lead acid 
batteries, mixed paper, cardboard, “grey board”, food/beverage container glass, electronics 
(including: stereos, computers, phones / cell phones, printers, TVs, and microwaves), 

                                         
10 Denotes a continuously renewing 7-year term for contracts, per hauler agreements. 
11 2002 Annual Report, Marion County Department of Public Works, Environmental Services Division. 
12 2007 Annual Report, Marion County Department of Public Works, Environmental Services Division. 
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plastic rigid containers #1-7, and latex paint.  In addition, yard debris and wood waste are 
segregated and transported to a commercial composting facility for recycling.  In 2005, a 
Household Hazardous Waste (HHW) drop-off program was added to the facility as part of a 
cooperative effort between Marion and Polk Counties. 
 
The County also owns a smaller transfer station located at the North Marion County Disposal 
Facility (NMCDF) that serves the northern-most portion of the County. The facility is 
operated by Marion County. NMCDF consists of a series of bays to allow cars and pickup 
trucks to dump waste that will be transported to the WTEF. The facility includes a drop-off 
area for source separated recyclable materials. In 2000, the facility received 4,525 tons13 
and in 2007 more than doubled that amount, up to 9,467 tons as Table 2-5 and Figure 2-2 
show. 
 

Table 2-5 - Transfer Station Tonnages14 

Transfer 
Station 

2001 
Tons 

2002 
Tons 

2003 
Tons 

2004 
Tons 

2005 
Tons 

2006 
Tons 

2007 
Tons 

SKRTS 19,782 21,808 23,615 25,340 28,050 31,542 33,546 
NMCDF 4,873 5,390 6,151 6,421 7,696 8,559 9,467 
Total 24,655 27,198 29,766 31,761 35,746 40,101 43,013 
 

Figure 2-2 - Transfer Station Tonnages15 

 

2.3.3 Waste-to-Energy Facility (WTEF) 

The WTEF began operation in 1986. Covanta Energy, formerly Ogden Martin, operates the 
facility under an agreement with Marion County. The facility is designed to burn 
approximately 550 tons of MSW per day or about 185,000 tpy. The facility converts the 
energy released during combustion to electricity which is sold to PGE. The WTEF reduces the 

                                         
13 2002 Annual Report, Marion County Department of Public Works, Environmental Services Division. 
14 2007 Annual Report, Marion County Department of Public Works, Environmental Services Division. 
15 Ibid. 



     CHAPTER 2 
 

 2-7 November 2009 

total volume of waste by 90%. Ash residue is taken to the NMCDF where it is buried in a 
dedicated lined monofill cell. 
 
In general, there are sufficient quantities of solid waste from Marion County to supply the 
facility at peak capacity on an annual basis. In the past, during certain times of the year 
when waste volumes were lower, small amounts of waste were brought in from outside the 
County. Tonnage originating outside the County and brought to the WTEF has generally 
increased until 2006 and 2007 when it dropped back below the 2001 amount (See Table 2-6 
and Figure 2-3 - WTEF Waste Tonnage). 
 

Table 2-6 - WTEF Waste Tonnage16 

WTEF 
Waste 

Tonnage 

2001 
Tons 

2002 
Tons 

2003 
Tons 

2004 
Tons 

2005 
Tons 

2006 
Tons 

2007 
Tons 

In 
County 168,247 165,439 167,605 159,597 160,785 168,516 171,591 

Out of 
County 15,899 18,545 17,985 19,745 19,831 13,899 12,176 

Total 184,146 183,984 185,590 179,342 180,616 182,415 183,767 

 
Figure 2-3 - WTEF Waste Tonnage17 

 
The WTEF has been a reliable operation and continues to meet performance standards. In 
1998, air quality controls were added to meet new federal standards for mercury and 
nitrogen-oxides (NOx) emissions.18 The current operating agreement with Covanta Energy 
expires in 2014. 

                                         
16 2007 Annual Report, Marion County Department of Public Works, Environmental Services Division. 
17 Ibid. 
18 Per Kelly Champion, Environmental Division, Covanta Marion, March 2008. 
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2.3.4 Disposal Facilities 

Landfill disposal is part of every solid waste system. There are different types of landfill 
facilities that are designed and permitted to handle different waste streams. The primary 
type of landfill is one that is designed to dispose of MSW. In Marion County, the only landfill 
permitted to accept MSW is the backup cell at the NMCDF. The backup cell hasn’t been used 
to date but continues to be retained for future use. All MSW generated in Marion County 
must either be delivered to the WTEF or taken to landfills outside of the County. Waste in 
excess of the WTEF’s capacity is hauled to Coffin Butte Regional Landfill (Coffin Butte) 
(sometimes referred to as Valley Landfill) in Benton County. Small quantities of MSW 
generated in Marion County are also disposed of at Riverbend Landfill in Yamhill County, 
amounting to less than 5,000 tons in 2007.19 
 
There are two landfills in the County that are permitted to accept limited types of waste.  
NMCDF accepts ash from the WTEF, and the Brown's Island Demolition Landfill (BI) receives 
certain types of construction and demolition debris. 
 
Table 2-7 and Figure 2-4 show the tonnage of waste materials that flow into these disposal 
operations. 
 
 
 

Figure 2-4 - Marion County Tonnage to Landfills20 

 
 

                                         
19 Disposal for Marion Wasteshed (Marion County) 2007, per Peter Spendelow, ODEQ. 
20 Ibid. 
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Table 2-7 - Marion County Tonnage to Landfills21 

 
 
 
 
 
 

2.3.4.1 North Marion County Disposal Facility (NMCDF) 

The NMCDF is located two miles north of the City of Woodburn. The facility is owned and 
operated by the County. Until 1998, the landfill accepted small quantities of MSW. 
Presently, this site is only accepting ash residue from the WTEF. The County also maintains 
a lined landfill cell for MSW at NMCDF.  This cell acts as a backup disposal option for the 
WTEF, if it were not available for some length of time outside of scheduled down time. 
 
The disposal site encompasses a total of 94 acres and receives an average of 140 tons of 
ash residue five days a week (5days/week). Each ash landfill cell is designed with a bottom 
liner to prevent precipitation that enters the cell from migrating into the groundwater. 
Water that accumulates in the ash cell is called leachate, and is collected and transported to 
a storage lagoon. The County contracts for ash leachate hauling and disposal to a landfill in 
eastern Oregon. 
 
This site is projected to have sufficient capacity to dispose of ash residue from the WTEF 
through the existing agreement term with Covanta Energy, which expires in 2014.  There is 
also available space on-site for additional ash disposal capacity if needed. 

2.3.4.2 Brown’s Island (BI) Demolition Landfill 

The BI landfill is permitted to accept only inert demolition waste. The landfill primarily 
receives gypsum wallboard from private haulers in Marion County. The facility also receives 
roofing tiles, ceramics, bricks, concrete or other inert materials. Since there are no liner 
systems installed at BI, the landfill is restricted from accepting all other types of waste. 
 
In 2001, the County reports that BI accepted about 3,227 tons of demolition waste and 
8,659 tons in 2007.22  Since the County does not weigh the waste stream entering the 
landfill, it is necessary to estimate the amount of waste by converting from volume to 
weight.  The ODEQ and the County use different conversion factors, creating a discrepancy 
in the reported annual waste stream at times. 
 
In 2000, the ODEQ granted the County an extension to the (landfill/operating) permit.  This 
extension allowed the County to expand vertically by adding lifts on top of the current 
landfill, thus providing more capacity. At current waste flows, BI has sufficient permitted 
capacity until 2020. 

                                         
21 2007 Annual Report, Marion County Department of Public Works, Environmental Services Division. 
22 2002 and 2007 Annual Reports, Marion County Department of Public Works, Environmental Services 
Division. 

Landfills 
 

2001 
Tons 

2002 
Tons 

2003 
Tons 

2004 
Tons 

2005 
Tons 

2006 
Tons 

2007 
Tons 

Brown's Island 3,227 4,469 5,765 6,935 9,336 8,676 8,659 
Coffin Butte 30,672 35,997 40,467 44,909 50,939 55,420 55,460 

NMCDF Ashfill 47,010 48,558 49,238 46,713 46,805 48,546 50,104 
Total 80,909 89,024 95,470 98,557 107,080 112,642 114,223 
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2.3.4.3 Coffin Butte Regional Landfill (Coffin Butte) 

Coffin Butte is a 700-acre site north of Corvallis in Benton County, privately owned and 
operated by Allied Waste Industries, Inc. Coffin Butte accepts waste from four counties, 
including Marion County. At the current rate of disposal, this facility is expected to be in 
operation in excess of 30 years. 
 
Manufactured products comprise nearly half of the refuse that is received by Coffin Butte. 
Construction debris and other recyclable materials such as yard debris or concrete account 
for approximately one quarter of waste received. Coffin Butte does not accept hazardous 
wastes, motor oil, tires, batteries, or fluorescent light tubes, etc. By recycling yard debris 
and wood waste, Coffin Butte reduced landfill tonnage by more than 20% (Oregon State 
University, College of Forestry 1999). 
 

2.3.5 Recycling Facilities 

There are many private businesses and volunteer organizations that participate in the 
programs to recycle materials from the County’s waste stream. This section describes the 
primary facilities that receive, process, and market materials produced from collection 
services. 

2.3.5.1 Garten Services, Inc. 

Garten Services, Inc. (Garten), a non-profit organization, is the largest recycling 
organization in the County. A variety of source-separated materials are handled at their 
warehouse and processing facility. A drop off depot is available for mixed paper, newspaper, 
cardboard, glass containers, tin cans, household aluminum, and rigid plastic containers. At 
the beginning of 2008, Garten began accepting electronics for recycling from Marion County. 
Garten is a state certified collection site for electronics covered by the Oregon’s new 
Electronics Recycling Law (ORS 459A.300-.365). It also receives many electronic devices 
and small appliances that do not contain refrigerants, fluids or radioactive materials. Garten 
also offers records destruction services for information media including paper, plastics and 
electronic devices. 
  
Garten is a partner with the franchised haulers and Far West Fibers in Portland to process 
and market the mixed paper stream. Commingled recycled materials collected in Marion 
County are transported to Far West Fibers for processing. The trucks hauling the 
commingled stream then back haul mixed paper products that are processed for recycling 
through Garten. 
 
Garten operates a collection service for office and print shop papers and coordinates 
commercial collection of recyclables through the franchised haulers. Garten also runs a buy 
back operation for all the above materials. 

2.3.5.2 Marion Resource Recovery Facility (MRRF) 

MRRF is operated as a cooperative organization of the franchised haulers in the County. 
Initially, the facility was used to segregate construction and demolition waste and recover 
wood and other materials. In recent years, the facility expanded in order to process 
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commercial waste loads. Presently, franchised haulers bring commercial loads that contain 
higher quantities of cardboard, waste paper, and other recyclables to be recovered. 

2.3.5.3 Compost Oregon (CO) 

Compost Oregon (CO), formerly known as Woodwaste Reclamation, is a privately owned 10 
acre composting and wood mulching facility located in Aumsville, Oregon. CO receives wood 
and yard waste from the two transfer stations in the County, curbside collection, and from 
self hauls. All materials received by the facility are composted on site, and finished product 
is sold to local retailers, wholesalers, and nurseries. CO is planning to expand the facility to 
process and compost food waste. 

2.4 Current and Projected Waste Stream Composition and 
Quantities 

The Waste Stream Analysis presented here provides a summary of current waste stream 
generation and composition in Marion County and forecasts future disposal and recycling 
levels. Marion County waste disposal trends and corresponding historical population data 
were used to produce a 20-year solid waste forecast (2008-2027). This forecast is used to 
project the amount and composition of waste generated, processed and disposed in the 
future. Projected waste flows are critical to the planning for facilities and services in the 
updated SWMP. 
 
Since 1995, record keeping and reporting methods have continued to develop and improve. 
The updated SWMP includes the best information available and compares it with data from 
other areas to portray an accurate characterization of the waste stream that will be 
generated and disposed of in Marion County. The information can be used to examine areas 
where programs may be targeted to reduce waste and to recycle more materials. Results 
can also be used in planning the expansion of existing facilities or construction of new 
facilities. However, prior to making major investments in facilities or programs, further 
evaluation of the waste stream may be warranted. 

2.4.1 Definition 

For the purposes of this projection, the total waste stream is defined as tons of solid waste 
generated in Marion County, which includes both disposed and reused/recycled/composted. 
Most types of solid waste are processed at the WTEF or landfilled, while other wastes are 
reused, recycled, composted, or disposed of in sites designated for a specific type of special 
waste. The largest component of the total waste stream is MSW. MSW consists of waste 
generated by residences, offices, institutions, commercial businesses and other waste 
generators not producing special wastes. The majority of Marion County’s MSW is 
incinerated at the WTEF and is reduced to ash. Ash is the second largest component of the 
total waste stream. The management and disposal of this ash is regulated differently than 
MSW. The WTEF ash is considered a special waste. Special wastes also include industrial 
waste, hazardous waste, infectious wastes, sludges and septic tank pumpings, tires, and 
recycled waste. Each special waste category has its own characteristics and handling 
requirements. 
 
All operators that collect and/or process wastes report the amount of recycled materials to 
ODEQ each year. This includes specific generators that recycle their own waste, as well as 
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all solid waste handling facilities. The result is an annual report, prepared by ODEQ, which 
summarizes the recovery rate for each county. Recovery rates for each county in Oregon 
from 1992 to 2007 are listed in ODEQ’s 2007 Material Recovery and Waste Generation 
Rates Report (see Table 2-8 and Figure 2-5).  The recovery rate is defined as the total 
material recovered divided by the total material generated.  As home to the state’s only 
WTEF, Marion County’s recovery and disposal tonnages are revised each year to include 
certain wastes processed for energy and recovered; as directed by the 2001 Legislature.23  
Recovery credits are earned by counties for waste prevention, reuse and residential 
composting programs at 2% each and added to the calculated recovery rates.  The recovery 
rate pertains to the amount of material that is recycled, composted, or recovered for energy 
and not disposed of via landfill. The recovery rate (without the credits) is the value shown in 
the tables in this chapter unless otherwise stated. 
 
 
 

Table 2-8 - Marion County Recovery Rate, 1996-200724 

Year 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 

Calculated 28.1% 28.1% 30.5% 32.2% 37.6% 49.7% 50.9% 46.9% 47.4% 49.6% 51.5% 50.5% 

Credits 0.0% 4.0% 4.0% 6.0% 6.0% 6.0% 6.0% 6.0% 6.0% 6.0% 6.0% 6.0% 

TOTAL 28.1% 32.1% 34.5% 38.3% 43.6% 55.7% 56.9% 52.9% 53.4% 55.6% 57.5% 56.5% 

 
 

Figure 2-5 - Marion County Recovery Rate, 1996-200725 

 
 

                                         
23 2007 Oregon Material Recovery and Waste Generation Rates Report, ODEQ, Land Quality Division, September 

2008. 
24 2007 Oregon Material Recovery and Waste Generation Rates Report, ODEQ, Land Quality Division, September 

2008. 
25 Ibid. 
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Estimates used in this updated SWMP demonstrate a distinction between “disposed” 
quantities and “generated” quantities. As used in this SWMP, disposed solid waste is 
considered to be all County solid waste delivered to the WTEF or disposed of at a landfill, in 
or out of the County, and as reported to ODEQ by regulated waste handling businesses and 
disposal sites.  Waste generation is calculated by adding the total waste disposed and the 
materials that are recovered, as reported by the County to ODEQ.  Some quantity of tons 
will escape the reporting system such as waste that is illegally disposed, improperly 
dumped, littered, or burned on-site. 

2.4.2 Historical Solid Waste Data 

Table 2-9 provides a summary of generated and disposed wastes over a seven-year period 
between 2001 and 2007 for Marion County, based on the most comprehensive data 
available. 
 
 

Table 2-9 - Summary of Historic Waste Stream Data for Marion County Between 
2001 and 2007 (in tons)26 

YEAR 2001 2002 2003 2004 2005 2006 2007 
Waste Processed for 
Energy, Recovery or 
Disposal 

386,007 402,741 398,785 428,776 481,723 507,593 499,886 

        
Waste Disposed/ 
Incinerated 194,190 197,699 211,510 225,430 242,809 246,333 247,331 

        
Waste Recovered 191,817 205,041 187,275 203,346 238,914 261,260 252,555 
        
Recovery Rate27 50% 51% 47% 53.8% 55.6% 57.5% 56.5% 

 
 
Generated waste requiring disposal in Marion County is delivered to the WTEF, BI, Coffin 
Butte, or Riverbend Sanitary Landfill.  The NMCDF stopped accepting MSW in June of 1998. 
The amount of waste disposed at these sites in 2001 through 2007 as reported by the 
County is shown in Table 2-10 and Figure 2-6 - Marion County Municipal Solid Waste 
Received at Disposal Sites (in tons).28 
 

                                         
26 Source: 2007 Oregon Material Recovery and Waste Generation Rates Report, ODEQ, Land Quality Division, 

September 2008. 
27 Calculated Recovery Rate as assigned by ODEQ, including 2% credits as earned in 2004-2007, sourced from 

Marion County Public Works Environmental Services 2006 Annual Report, 2005 Oregon Material Recovery and 
Waste Generation Rates Report, ODEQ, November 2006, and 2007 Oregon Material Recovery and Waste 
Generation Rates Report, ODEQ, September 2008. 

28 Tonnages received from Marion County sources by Riverbend Landfill in Yamhill County are not reported to 
Marion County Public Works Department Environmental Services Division. 



CHAPTER 2        
 

November 2009 2-14   

Table 2-10 - Marion County Municipal Solid Waste Received at Disposal Sites (in 
tons)29 

Disposal 
Location 

2001 
Tons 

2002 
Tons 

2003 
Tons 

2004 
Tons 

2005 
Tons 

2006 
Tons 

2007 
Tons 

WTE  168,247 165,439 167,605 159,597 160,785 168,516 171,591 
Landfills        

Brown's Island Demo  3,227 4,469 5,765 6,935 9,336 8,676 8,659 
Coffin Butte 30,672 35,997 40,467 44,909 50,939 55,420 55,460 

Total 202,146 205,905 213,837 211,441 221,060 232,612 235,710 

 

Figure 2-6 - Marion County Municipal Solid Waste Received at Disposal Sites (in 
tons)30 

 
The majority of material received at the WTEF and the Coffin Butte Landfill is mixed 
residential and commercial waste, while most of what is received at BI is 
construction/demolition debris (C/D) (including drywall, asphalt, fiberglass, brick and 
concrete). Individual self-haulers deliver small quantities of MSW to Coffin Butte and 
Riverbend Landfills. 

2.4.3 Waste Stream Composition 

The composition of the waste stream is important to understand because it provides the 
distribution of types and quantities of materials in the waste stream, including recyclable 
and compostable materials. Information was compiled from several sources to produce the 
waste stream composition that is summarized in Table 2-11 (see Source Notes following 
Table 2-11 for specifics). The percentage of total waste generated for each waste material 
type was determined by a waste composition study performed specifically on Marion 
County’s waste by a contractor working for ODEQ.  A visual representation of the waste 
stream composition is shown in Figure 2-7. 
 

                                         
29 2002 and 2007 Marion County Public Works – Environmental Services Annual Reports. 
30 Ibid. 
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Based on material tonnage reporting practice differences between ODEQ and the County, 
some quantities in Table 2-11 differ from the same records shown in ODEQ reports.  Some 
materials are delivered directly to recycling processors from generators and are not tracked 
by County recycling program reports, leading to the appearance of differing waste and 
recycling tonnages and rates between the County and ODEQ.  In addition, differences exist 
in the conversion factors used by both agencies for materials not weighed at facilities. 
 
Trends observed since the 2002 Marion County SWMP include the following (for details see 
Chapter 6, Alternative Technologies and Solid Waste Disposal, of this document): 
 

• Waste generated in Marion County increased by approximately 30% from 2001 to 
2007 (from 386,007 tons in 2001 to 499,886 tons in 2007). 

 
• Waste recovered in Marion County increased by approximately 32% from 2001 to 

2007 (from 191,817 tons in 2001 to 252,555 tons in 2007).  
 

• The recovery rate, excluding credits, increased to 50.5% in 2007, up from 50% 
in 2001. Considering the credits assigned to waste reduction efforts, the 
calculated 2007 recovery rate (waste reduction and recycling) for Marion County 
is 56.5%. 

 
 

Figure 2-7 - Composition of Solid Waste Generated in Marion County31 

 
 

                                         
31 Source: Based on information presented in Table 2-11. 
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Table 2-11 - Marion County Waste Stream for 2007 

 
Material 

% of 
Waste 

for 
Disposal1 

 
Waste 

Disposed 
(tons)2 

Waste 
Recovered 

(tons)3 

Total 
Waste 

Generated 
(tons)4 

% 
Recovered5 

TOTAL PAPER 14.8% 36,556 58,039 94,595 61.4% 
Cardboard 3.1% 7,544 32,766 40,309 81.3% 
Misc. Paper6 12% 29,037 25,274 54,310 46.5% 
      
TOTAL PLASTICS 9.6% 23,843 5,469 29,312 18.7% 

      
ORGANICS 47.3% 117,037 116,327 233,364 49.8% 

Yard Debris 3.6% 8,953 70,318 79,271 88.7% 
Wood 7.2% 17,783 39,306 57,089 68.9% 
Food 21.4% 53,003 3,541 56,544 6.3% 
Tires 0.2% 445 1,550 1,995 77.7% 
Other Organics7 14.9% 36,852 1,612 38,464 4.2% 
      

GLASS 1.6% 4,056 7,549 11,605 65.0% 
      

METALS 6.8% 16,868 58,887 75,755 77.7% 
Aluminum (all) 0.4% 1,039 3,976 5,015 79.3% 
Tin Cans 0.9% 2,127 378 2,505 15.1% 
Electronics 1.4% 3,562 796 4,357 18.3% 
Other (Scrap Metal) 4.1% 10,141 53,737 63,878 84.1% 
      

OTHER 
INORGANICS 13.1% 32,277 429 32,706 1.3% 

Rock/Brick/Concrete8 2.7% 6,727 384 7,112 5.4% 
Gypsum Wallboard 4.6% 11,254 45 11,298 0.4% 
Misc Inorganics9 6.3% 15,458 - 15,458 0.0% 
      

OTHER/HAZ 
MATERIALS 0.6% 1,533 5,009 6,542 76.6% 

      
Motor Oil 0.0% 25 2,817 2,842 99.1% 
Batteries 0.1% 148 1,537 1,685 91.2% 
Other Haz10 0.5% 1,336 655 1,990 32.9% 
      

TOTAL WASTE 100% 246,331 252,555 499,886 50.5% 
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Table 2-11 - Marion County Waste Stream for 2007 (Continued) 

Source Notes 

 

3  “Waste Recovered” (tons) by material as recorded for Marion County by ODEQ in 2007, per 
Peter Spendelow, Waste Composition & Recycling staff, Land Quality Division, Solid Waste Section.

6 "Misc. Paper" - Disposed includes: waxed cardboard, low grade unbleached paper, pollycoats + 
bleached drink boxes, non-compostable non-recyclable paper, low grade bleached paper, Hardcover 
books, and other compostable non recyclable paper, per Table Marion9, ODEQ Draft July 2007, plus 
newspaper/magazines and Hi Grade paper. Recovered includes:  Paper- all but OCC (cardboard) per 
Peter Spendelow, ODEQ.

4  “Total Waste Generated” is calculated from (Waste Disposed+Waste Recovered).

5 "% Recovered" is calculated from (Waste Recovered/Waste Disposed + Waste Recovered)).

10 "Other Haz Materials" - Disposed includes: Latex paint, oil paints, other flammables, 
pesticides/herbicides, corrosive cleaners, and other hazardous chemicals, per Table Marion9, ODEQ 
Draft July 2007.   Recovered includes: Antifreeze, fluorescent lamps, paint, solvents, and diesel per 
Peter Spendelow, ODEQ.

7 “Other Organics” - Disposed includes: other rubber products, disposable diapers, carpet/rugs, 
textiles, asphalt roofing & tarpaper, furniture (mixed material), and other misc. organics material, 
per Table Marion9, ODEQ, Draft July 2007. Recovered includes: Asphalt roofing, textiles, and animal 
waste/grease, per Peter Spendelow, ODEQ.

1  “% of Waste for Disposal” is based on Oregon Solid Waste Composition 2005/06, Marion County 
Supplement, Table Marion9 corrected for water/contamination, ODEQ, Draft July 2007.

2  “Total Waste Disposed” value as reported by 2007 Oregon Material Recovery and Waste 
Generation Rates Report, ODEQ, September 2008. Material values calculated from % of Waste for 
Disposal x Total Waste Disposed.

9 "Misc. Inorganics" - Disposed includes: soil/sand/dirt, pet litter/animal feces, fiberglass 
insulation, other miscellaneous inorganics, and "medical wastes" per Table Marion9, ODEQ, Draft July 
2007.   No "misc. inorganic" materials categorized as Recovered.

8 "Rock/Brick/Concrete" - Disposed includes: Rock/Brick/Concrete per Table Marion9, ODEQ Draft 
July 2007. Recovered includes: Construction/demo per Peter Spendelow, ODEQ.

 
 
A comparison of the recycling rates by material type for the County in 2000 and 2007, 
based on Table 2-11, is provided in Figure 2-8.  Since some materials are handled directly 
by recycling markets and/or not reported through the County recycling program system, 
recycling rates presented do not represent all materials recycled from all generators in the 
County. 
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Figure 2-8 - Comparison of Material Recycling Rates in 2000 and 200732 

 
On average, the recycling rates by material type should increase over time, given the 
activities of a healthy community recycling program.  However, as new technologies change 
the ways in which we collect and process recyclables, reporting or estimating tonnage of 
individual materials becomes more challenging.  Recyclable materials can be prepared for 
collection in different ways. In source-separated recycling programs, generators place 
materials into different containers based on the type of recyclable; in commingled collection, 
all materials are mixed into one container and separated at a central sorting/processing 
facility before marketing. Prior to 2001, recyclables collected in Marion County were source-
separated; Marion County began collecting and tracking commingled recyclables in 200133.  
Today a significant portion of recycling is collected in a commingled stream, necessitating 
the recycling facilities estimating the proportion that can be attributed to specific materials.  
In addition, some materials, such as magazines and newspapers are actually combined in 
the reprocessing stage, rather than kept separate, leading to additional measurement 
challenges over the years.  The graph Figure 2-8 demonstrates the currently reported 
recycling rates for various materials, based on information available from the County and 
ODEQ.  In subsequent years, changes in the categories of recyclable materials tracked may 
be needed. 

2.4.4 Waste Stream Generation Forecast 

Estimates of future waste generation levels, which are used in solid waste planning, can be 
calculated by multiplying forecasted population numbers by per capita waste generation. 
Population forecasts developed by the Oregon Office of Economic Analysis (OEA) assume 
variable annual growth rates for each five-year period, ranging from 1.06% to 1.29%.  U.S. 
                                         
32 Source: Table 2-11 and 2000 Marion County SWMP. 
33 “Commingled” materials include various papers, plastic bottles, and metal cans.  Glass bottles and jars are 

excluded from typical “commingled” collection in the Marion County region, whereas many area programs do 
collect them for recycling in a separate stream from other materials. 
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Census figures indicate that population in Marion County actually increased by 2.47% 
annually between 1990 and 2000.  Table 2-12 displays historical and projected population; 
projected population is shown as a range with the OEA forecast figures at the low end and 
Census-calculated figures (2.47% annual increase over 2000 population figures) at the high 
(conservative) end of the range. Because larger populations will result in higher calculations 
for total waste generated, using a higher population growth estimate is more conservative 
from a planning perspective.  For this reason, waste stream projections in Table 2-13 were 
calculated based on an estimated annual population growth rate of 2.47% throughout the 
period of consideration, rather than using the OEA forecast figures. Waste stream 
generation forecasts are covered in greater detail in Chapter 6, Alternative Technologies and 
Solid Waste Disposal. 
 

Table 2-12 - Historical and Projected Marion County Population Data 

 

Year 
OEA 

Population 
Projections34 

Annual  
Growth Rate 
of Period35 

Projection 
based on U.S. 

Census 
Population 

Average 
Annual  
Rate of 

Increase36 
2000 286,300  284,838  
2005 302,913 1.13% 301,216 1.15% 
2010 323,128 1.29% 318,536 1.15% 
2015 344,443 1.28% 336,852 1.15% 
2020 367,018 1.27% 356,221 1.15% 
2025 388,898 1.16% 376,704 1.15% 
2030 410,022 1.06% 398,364 1.15% 

 
According to ODEQ, Marion County’s per capita waste generation rate was 3,311 pounds per 
person in 2006, up from 2,489 pounds per person in 2000, an increase of 33%37. Table 
2-14 shows the actual waste generation and per capita quantities for 2000 and 2005 as well 
as the predicted waste generation quantities for 2010 through 2030, which were calculated 
by multiplying the 2006 per capita generation rate38 by the more conservative (higher) 
population estimates from Table 2-12. 
 

                                         
34 Source: Forecasts of Oregon’s County Populations and Components of Change, 2000-2040, Office of Economic 

Analysis, Department of Administrative Services, State of Oregon, April 2004. 
35 Source: Forecasts of Oregon’s County Populations and Components of Change, 2000-2040, Office of Economic 

Analysis, Department of Administrative Services, State of Oregon, April 2004. 
36 Annual rate of increase used = 1.15% per year; representing the average annual increase since the 2000 

Census, per 2006 Oregon Population Report, Population Research Center, Portland State University, March 2007. 
37 2006 Materials Recovery Report, Marion County, ODEQ. 
38 In the 2007 DEQ Materials Recovery Report, ODEQ revised the 2006 Marion County per capita waste generation 

rate to 3,304 pounds per person per day.  However, the original 2006 figure was used in calculations, as noted, 
to represent a “worst case” scenario for planning purposes. 
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Table 2-13 - Marion County Waste Stream Projections 

 

Year Population39 
Waste 

Generation 
(tons)40 

Per Capita 
(pounds)41 

2000 286,300 356,130 2,489 
2005 302,913 481,723 3,191 
2010 323,128 534,938 3,311 
2015 344,443 570,225 3,311 
2020 367,018 607,598 3,311 
2025 388,898 643,821 3,311 
2030 410,022 678,791 3,311 

 
The per capita waste generation estimation figure was not increased in forecasting, although 
it has escalated each year since data has been reported by ODEQ.  (There was a very small 
reduction in 2003; however, the 2004 figure again surpassed the 2002 number.)  Strikingly, 
the 2004 amount of 2,875 pounds per person per year jumped 11% to 3,191 pounds per 
person per year in 2005. The most recent increase to 3,311 pounds per person per year for 
2006 is a climb of 3.75% over 2005.  In 2007, Marion County’s per capita waste generation 
rate fell slightly to 3,216 pounds per person per year, however, the higher 2006 figure of 
3,311 pounds per person per year is used in forecasting to predict a “worse case” scenario 
in planning. 
 
To address waste reduction and prevention, in 2001 the Oregon State Legislature passed 
ORS 459A.010 that established the following statewide waste generation goals: 
 

• For calendar 2005 and subsequent years, there will be no annual increase in per 
capita MSW generation. 

 
• For calendar 2009 and subsequent years, there will be no annual increase in total 

MSW generation. 
 
Marion County has yet to meet these statewide waste generation goals.  Despite the 
County’s commercial and residential waste reduction education and programs, the total 
amount of waste generated per person has generally risen each year.  Participation in 
recycling and composting programs diverts an increasing amount each year from disposal 
however, generation of the total of all wastes (solid waste, recyclables, compostables) per 
person continues to rise. In summary, County businesses and residents are recovering more 
and disposing less, but still generating more total material each year, as shown in Table 
2-14 and Figure 2-9. 
 
 

                                         
39 See population data presented in Table 2-13.  Conservative (higher) population projections were used. 
40 2000 and 2005 tonnages are actual tonnages per 2006 Oregon Material Recovery and Waste Generation Rates 

Report, ODEQ, November 2007; 2010-2030 tonnages based on a per capita waste generation rate of 3,311 
pounds/year as reported by 2006 Materials Recovery Report for Marion County, ODEQ. 

41 Ibid. 
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Table 2-14 - Waste Per Capita, Marion County (Tons)42 

 
Year 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 

Generated 2,293 2,338 2,466 2,413 2,489 2,678 2,770 2,697 2,875 3,191 3,311 3,216 

Disposed 1,648 1,680 1,714 1,635 1,552 1,347 1,360 1,430 1,512 1,608 1,607 1,591 

Recovered 645 658 752 778 937 1,331 1,410 1,267 1,364 1,582 1,704 1,625 

 
 

Figure 2-9 - Waste Per Capita, Marion County (Tons)43 

 
Using this historic waste generation, disposal, and recovery information along with these 
forecasting predictions, Marion County can adequately plan their solid waste management 
system to handle future quantities of materials. 

                                         
42 2006 and 2007 ODEQ Materials Recovery Report, Marion County 
43 Ibid. 
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Table 6-6 - Summary of Matrix – Evaluation of Options 

Marion County 
Option 

Cost Effectiveness 
and Long-Term Rate 

Stability 

Promotes 
Hierarchy of Waste 

Management – 
Highest and Best 

of Resources 

Local Control 
Reduce Waste 

Generation 
Reduce Toxicity of 

Waste 

Flexibility to 
Adhere to Changes 

in Regulation/ 
Waste Stream 

Environmentally 
Sound 

Economically 
Proven to be 

Reliable 

Option 1 
Marion County 
continues Energy 
Recovery with 
the use of WTEF 
after 2014 

 Rates have remained 
stable through 
operating life – 
currently $40 per ton 
on system cost basis 

 No major capital 
investments are 
needed to continue 
operation 

 Electric sales provides 
added source of 
revenue to offset tip 
fees 

 Bonds have been 
repaid allowing 
flexibility to provide 
other services or 
programs. 

 Does not compete  
with waste 
reduction and 
recycling (WR/R) 
goals 

 Energy recovery is 
recognized as higher 
value than 
landfilling 

 There is no 
disincentive to 
reduce waste if 
there is adequate 
waste to meet 
minimum 
performance 

 Requires some 
dependency on 
landfilling as backup 

 Maintains local 
control  

 Limited or no risk to 
external fees or 
restrictions 

 Requires backup 
disposal site / 
landfill 

 Neutral – No 
disincentive if 
minimum 
performance is met 

 Revenues from sale 
of electricity can be 
used to offset 
portion of tip fees 

 Cost to dispose of 
excess can provide 
avoided cost 
incentive 

 County has 
programs to reduce 
certain toxic waste, 
i.e. mercury; 
batteries 

 Certain materials 
containing toxic 
elements are 
destroyed by 
incineration at high 
temperatures 

 County must deliver 
minimum quantity 
of waste or pay 
penalties 

 Facility can adapt to 
changes in 
regulation 

 Presents some risk 
to change in 
regulations 

 Unscheduled 
downtime requires 
backup 

 It is possible that 
changes to waste 
stream could impact 
the higher heating 
value (HHV). To 
date there has been 
no measurable 
impact. 

 WTEF is subject to 
continuous  air 
monitoring – facility 
has never  received 
a Notice of 
Violation. 

 Air pollution 
equipment 
minimizes health 
risk 

 Ash residue must be 
handled properly to 
minimize fugitive 
dust 

 Ash residue leachate 
required special 
handling due to 
conductivity, but 
does not fail Toxicity 
Characteristic 
Leaching Procedure 
(TCLP) 

 Provides base load 
energy from 
renewable source, 
i.e. replaces fossil 
fuels 

 WTEF – operated in 
Marion County for 
20 years – has been  
reliable 

 Cost to operate has 
been  stable 

 

Option 2 
Marion County 
Discontinues 
Disposal at WTEF 
and Landfills 

 Rates can be stable 
assuming a long term 
agreement is in place. 
Estimated cost to 
transport and dispose 
to local regional 
landfills - $48 to $53 
per ton on a system 
cost basis. 

 New investment in 
transfer station 
capacity will be 
required 

 Local fees and 
restrictions could 
impact cost of service. 

 Does not compete 
with WR/R Goals 

 Does not promote 
highest/best use of 
resources 

 Landfills have built-
in disincentive –
more waste- less 
cost to operate 

 Landfill gas can be 
recovered for 
energy 

 Landfill disposal is 
reliable and long 
term agreements 
can be used to 
minimize risk.  

 Disposes of waste in 
other jurisdiction 
presents some risk 
– Host fees; local  
restrictions 
/conditions 

 Cost to 
transport/dispose 
can provide avoided 
cost incentive 

 Neutral – No 
disincentive if 
minimum 
performance is met 

 County has 
programs to reduce 
certain toxic waste, 
i.e. mercury; 
batteries 

 Some material 
containing toxic 
elements are buried 

 Agreements can be 
flexible; however, 
most require 
minimums to get 
lower tip fee. 

 Some risk to change 
in regulations 

 Typically minimum 
waste quantities 
must be delivered to 
get reduced tip fee 

 Some impacts from 
changes in waste 
stream 

 MSW landfills are 
designed to protect 
groundwater 

 Landfills provide 
regular monitoring 

 Option will require 
added 
transportation that 
contributes to 
“GHG” emissions.. 

 Modern new landfills 
are reliable 

 Not subject to 
extreme unforeseen 
conditions 

 Is subject to 
increase in 
transportation cost. 
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Based on the information assembled as part of this SWMP update and the evaluation 
summary, there are several conclusions regarding the future management of waste in 
Marion County. 
 

 The WTEF has been a reliable disposal method for over 20 years. It has been proven 
to be both economically and environmentally sound. With the bonds paid off, it offers 
a viable option for the future. 
 

 Continuing use of the WTEF by extending the agreement with Covanta is the most 
cost-effective option for continuing to manage solid waste in Marion County.  It does 
not require significant investments in new infrastructure.  In addition, revenue from 
the sale of electricity enhances long-term stability and helps offset tip fees.  
Continued use of the WTEF also provides much more flexibility to invest additional 
resources into waste reduction and recycling programs. It also reduces the amount 
of waste required to be transported out of the County. 

 
 As population increases in the County, the amount of waste will continue to grow.  

As alternative technologies continue to develop and become commercially viable, 
there may be opportunity to develop a facility that would generate by-products to 
either complement the WTEF and/or provide additional source of energy.  One 
promising technology is Bio-Reactors/Digesters for organics especially food waste 
and biomass.  Also, a third boiler may be feasible depending on the amount of waste 
generated. 

 
 By extending the agreement with Covanta, the County could be expected to have 

more financial resources to apply to waste reduction and recycling programs. This 
could include seed money to support development of alternatives for organics/ food 
waste recycling or composting. 

 
 There will be a continuing need for landfills for certain waste streams and for waste 

that is in excess of the capacity of the WTEF. The County has not identified any 
suitable areas within its jurisdictional limits that might be designated as potential 
sites for landfill. As such, the County continues to rely on landfills in other 
jurisdictions for disposal of waste that cannot be recycled or converted to other 
products and/or energy. 
 

 Reuse of the ash residue from WTEF is common internationally.  There is continued 
interest and research in the U.S to develop beneficial uses for ash residue from 
WTEF. 

6.6 Recommendations 

The County has increased the recycling rate over the past five years such that over 52% of 
the waste generated is either reused or recycled.  The amount to be processed and disposed 
is about 250,000 tpy and will continue to grow as population increases. The WTEF can 
continue to operate and provide for converting 185,000 tpy to an energy source.  The 
remaining waste must be disposed of at out of County landfills.  However, the goal is to 
continue to implement programs and services to reduce this amount.  Given the options 
discussed in this Chapter, recommendations for processing and disposal of waste are as 
follows: 
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Recommendation 6.1: The County should begin negotiations with Covanta in 2009 with 
the intent of completing agreement renewal or a new agreement within the next couple of 
years. Having a secure agreement by this period will provide adequate time to prepare for 
any changes in the solid waste system that might be necessary prior to 2014 when the 
current agreement is due to expire. 
 
Rationale for Recommendation:  Extending the agreement with Covanta is the most 
cost-effective option for continuing to manage a substantial portion of the post-recycling 
waste in Marion County.  It does not require significant investments in new infrastructure, 
and revenue from the sale of electricity enhances long-term stability in tip fees.  This action 
also provides more flexibility to invest additional resources into waste reduction and 
recycling programs. It also reduces the amount of waste required to be transported out of 
county.  
 
Recommendation 6.2: The County should negotiate an agreement with an out of County 
landfill to ensure adequate disposal capacity is available for waste that is not reused, 
recycled and/or supplied to a conversion technology. 
 
Rationale for Recommendation:  In past years, the County and franchised haulers have 
had an informal arrangement with the Coffin Butte Landfill for disposal of waste in excess of 
the WTEF capacity. As the County considers other changes to process and transport waste 
more efficiently, it would be desirable to have an agreement in place. The agreement 
acknowledges that landfill resources in nearby jurisdictions are limited, and securing an 
agreement will benefit the County and the landfill owner. 
 
Recommendation 6.3: The new agreement with Covanta should include provisions that 
can accommodate the potential for the County to supply waste to a future alternative 
technology and also address the potential to add a third boiler. 
 
Rationale for Recommendation: As population increases in the County, the amount of 
waste will continue to grow.  More recently, alternative technologies to convert waste to 
usable products have emerged and may soon be commercially viable. This is particularly 
true on a smaller scale (less than 100,000 tpy) of technologies processing select waste 
types. It may be possible to co-locate such a facility that can produce gas byproducts or 
heat that might complement the WTEF or provide an additional source of energy. As 
discussed previously in this Chapter, adding a third boiler may be feasible depending on the 
availability of adequate amount of waste and the success of the County’s future waste 
reduction, recycling and composting efforts, particularly new initiatives. 
 
Recommendation 6.4: Evaluate beneficial uses for ash residue to determine alternatives 
to landfilling. This may include establishing a demonstration project or other approaches. 
 
Rationale for Recommendation:  The use of ash residue from WTE is common practice 
internationally. More and more facilities in the US are finding ways to reuse this material. 
The County should monitor the results of ash reuse/utilization programs at other WTEF and 
establish a research or pilot project and monitor results to demonstrate if beneficial uses 
can be pursued that are both safe and cost-effective. 
 
Recommendation 6.5: The County should identify areas within the Comprehensive Land 
Use Plan that may be considered for future solid waste facilities. 
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Rationale for Recommendation:  There is no immediate need to site new solid waste 
facilities in Marion County.  However, a primary obstacle for locating any facility is obtaining 
a land use permit. Often, the comprehensive land use plans adopted by local jurisdictions do 
not identify areas that may be acceptable for certain facilities that may be necessary. The 
County’s Comprehensive Land Use Plan could be reviewed and updated to identify areas 
that may be considered for solid waste facilities. 
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7. ADMINISTRATION AND ENFORCEMENT 

7.1 Introduction 

In the State of Oregon, counties have the responsibility and authority to provide 
comprehensive services for managing solid waste.  Marion County carries out this mandate by 
placing the primary responsibility to oversee these services with PWES. This chapter of the 
2009 SWMP reviews the County’s policies, procedures, enforcement and funding to determine 
their effectiveness for meeting the goals presented in this SWMP.  It also examines the PWES 
organization to determine the adequacy for managing the needs of the SWM system, and to 
determine if resources are sufficient to implement the recommended strategies as presented 
in the 2009 SWMP. 

Management Goals 

PWES manages the programs and services according to a number of systemwide goals.  
These systemwide goals provide the guidance for playing a leadership role by directing the 
overall SWM services for the County.  To meet the growing and ever-changing needs for SWM 
service, PWES is driven by the following goals: 
 

• Continue to implement programs to further enhance services to reduce waste 
generation, improve the recovery of waste, and minimize disposal in landfills. 

• Manage the financial resources in a manner that maintains stability of rates to 
constituients and provide cost-effective services. 

• Facilitate the highest and best use of solid waste resources by maintaining the WTEF. 
• Maintain long-term disposal capacity to avoid significant investments for new disposal 

facilities. 
• Work effectively with local jurisdications, private industry and citizens to provide 

coordinated SWM services throughout the County. 
 
The County uses these goals to guide the use of resources for effectively carrying out SWM 
programs and services.  They are used to help set priorities, as well as identify changes that 
may be necessary to improve the overall SWM system in Marion County. 

7.2 Background and Existing Conditions 

7.2.1 Solid Waste Administrative Agencies 

Counties are provided the authority and responsibility for managing solid waste under ORS 
459.125.  This legislation gives counties the authority and responsibility for designing, 
constructing and operating facilities necessary for the safe and efficient handling of solid 
waste.  Counties may elect to own and operate facilities or contract with private-sector 
vendors or other jurisdictions to provide the services.  In general, the County has selected to 
provide services through a combination of owning and operating certain facilities and to 
contract with private-sector vendors for others. In addition to operations, the County provides 
a leadership role - planning and implementing solid waste management services throughout 
the entire county.  It is also responsible for ensuring that State-mandated programs are in 
place to provide required services or meet goals. 
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7.2.1.1 Marion County Solid Waste 

The County owns and operates the North Marion County Disposal Facility (NMCDF) and the 
Brown’s Island Demolition Landfill (BI).  Other facilities such as the Salem-Keizer 
Recycling/Transfer Station (SKRTS), the Waste-to-Energy Facility (WTEF) and Marion 
Resource Recovery Facility (MRRF) are privately operated under agreements with the County 
managed by PWES.  In each of these facilities, except MRRF, PWES operates the gatehouse 
and scale systems; therefore, they are responsible for collecting all fees for the operation of 
facilities and providing services. 

The County also works cooperatively with other franchised haulers to ensure that solid waste 
is managed in an integrated, comprehensive and coordinated approach. This includes cities, 
agencies and private businesses. Over the past 20 years, the County has continued to foster 
a private-public partnership that has led to a SWM system that provides cost-effective 
services throughout the entire County.  This approach has resulted in the County providing 
leadership in setting policy and sharing appropriate facilities while maximizing the use of the 
private-sector to implement and carry out direct services on a daily basis.  Figure 7-1 
provides an overview of Marion County Solid Waste operations.  As displayed in the figure, 
the system is comprised of seven different facilities located throughout the County.  In each 
of these facilities, the County either plays a direct role through operation of the gatehouse 
facilities or through direct operating agreements with private vendors.  This relationship is an 
extension of the overall partnership while taking advantage of the private sector’s initiative 
and creativity to operate the facilities cost-effectively. 

Environmental Services is the division of Marion County Public Works Department that is 
responsible for operating and managing the SWM system, under the direction of the Board of 
Commissioners.  Their responsibilities also include program and facilities management, policy 
development, engineering, and operations.  PWES operates the system as an enterprise fund 
which is completely funded by user or tip fees, franchise fees, and the sale of energy and 
recycled materials. As an enterprise fund, no general tax funds are used for operating or 
managing the solid waste system. 

PWES has the authority to direct all solid waste to designated transfer stations, resource 
recovery facilities and other disposal facilities.  This authority is provided to Marion County 
under ORS 459.125 and allows the County to enter into franchise agreements with private 
companies, which require them to deliver waste to certain disposal sites.  This is known as 
flow control.  Although there have been many challenges to the Federal Supreme Court 
regarding the ability of local jurisdictions to enact flow control, Marion County continues to 
exercise flow control authority under a grandfathered clause enacted by federal legislation. 
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Figure 7-1 - Marion County Solid Waste Operations 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

7.2.1.2 Public Works - Environmental Services (PWES) Organization 

The Public Works Department of Marion County has many divisions with responsibilities for 
basic services to the County.  One division is Environmental Services, also known as PWES.  
PWES is comprised of an administrative staff and three specific subdivisions related to SWM 
services.  Division administration is provided by an Environmental Services Division Manager 
who is supported by additional resources within the Public Works Department.  Under the 
direction of the Environmental Services Division Manager, there is a Waste Reduction and 
Recycling Group, an Engineering Group and a Solid Waste Site Operations Group.  A Parks 
and Natural Resources Group is also managed by the Environmental Services Division 
Manager and provides shared resources to the Environmental Services Division.  In total, 
there are 23 full-time employees and one half-time equivalent employee within the PWES 
organization.  Figure 7-2 shows the organizational chart for PWES.  In 2009, the Waste 
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Reduction and Recycling Group was expanded by one FTE position to enhance services and 
programs.  PWES is also aided by part-time and volunteer assistance in waste reduction and 
recycling programs. 
 
PWES is responsible for managing the preparation and completion of the updated SWMP.  As 
such, they will take responsibility for management and implementation of specific 
recommendations. 
 

Figure 7-2 - Public Works – Environmental Services (PWES) Organization 
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7.2.1.3 Incorporated Municipalities 

Marion County contains 20 incorporated communities, including: Aumsville, Aurora, Detroit, 
Donald, Gates, Gervais, Hubbard, Idanha, Jefferson, Keizer, Mill City, Mount Angel, St. Paul, 
Salem, Scotts Mills, Silverton, Stayton, Sublimity, Turner, and Woodburn. 
 
Incorporated cities have the same authority in Oregon for the management of solid waste as 
do counties. State law allows cities to license, contract, or franchise with private haulers for 
solid waste collection. They also have the authority to own and operate solid waste facilities 
(ORS 459.065). 
 
Cities have the authority to approve rates and program options within their incorporated 
limits. Cities with populations over 4,000 have responsibilities under SB66 to ensure the 
implementation of recycling and waste reduction education programs. These programs are 
partially funded by a fee that is separate from the County franchise fee. 

7.2.1.4 Oregon Department of Environmental Quality (ODEQ) 

ODEQ is responsible for overseeing State solid waste policy in ORS 459.015. This authority 
includes ensuring local governments enact effective programs consistent with statewide goals, 
work cooperatively to provide services and coordinate solid waste management throughout 
the state. In addition to monitoring local solid waste management, the agency provides 
educational and technical assistance to government agencies, community and business 
groups, and citizens. This assistance includes information materials, workshops, seminars, 
and compilation and management of solid waste data. ODEQ can provide funds to assist local 
governments in planning and implementing solid waste management programs. 
 
ODEQ also supports research and demonstration projects to encourage waste prevention and 
resource recovery. It provides grants to assist jurisdictions in implementing specific programs 
and is responsible for the development and oversight of regulations for managing solid and 
hazardous waste. 

7.2.2 Marion County Solid Waste Management Advisory Council 
(SWMAC) 

Marion County has an established citizens’ committee on solid waste that has worked in an 
advisory capacity since 1979. It has continued to evolve and is now known as SWMAC. It is 
currently comprised of 16 members representing a diverse group of citizens, special interest 
groups, businesses, and representatives of the solid waste industry.  The Board of 
Commissioners appoints members to the SWMAC. The Council annually elects a Chair and 
Vice Chair to be responsible for presiding over each of the monthly meetings. 
 
The SWMAC’s primary role is to review the policies and practices of delivering SWM services 
and to give guidance and advice to the County.  The SWMAC plays an important part in 
updating the SWMP. First, they act as a sounding board to review drafts and to advise on 
setting priorities and recommendations. Second, while preparing the 2009 SWMP update, 
they were the primary forum for accepting input and comments from the public and citizen 
groups. Once the Final Draft SWMP is completed, they will send it to the County Board of 
Commissioners for adoption. 
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Marion County’s Board of Commissioners relies on the SWMAC to offer advice and counsel in 
developing strategies and policies for managing solid waste.  The SWMAC has played an 
important role in advising the County on planning and implementing its waste 
reduction/reuse, recycling, and SWM programs. It is a forum for ideas, information and 
innovation, and should continue its role in serving the County. 

7.2.3 Solid Waste Enforcement 

ODEQ has the lead responsibility for enforcing solid waste management and air quality 
regulations, and permitting all waste-related facilities in Marion County as well as throughout 
the State of Oregon. PWES is responsible for monitoring and enforcing illegal dumping 
regulations. 
 
The following sections describe the enforcement responsibilities for SWM: 
 

• Solid Waste Facilities. ODEQ issues solid waste permits for each and every facility 
that handles solid waste, including compost facilities, within the State of Oregon. It 
conducts periodic inspections of the County’s waste handling facilities, including the 
WTEF, landfills, transfer stations, and recycling centers. It also conducts investigations 
of abandoned waste sites and requires the principle responsible party to correct or 
remediate any contamination resulting from such facilities. 

 
 The NMCDF, owned and operated by Marion County, includes a recycling depot, the 

ash monofill and the closed landfill.  It is routinely inspected for compliance with 
appropriate state and federal regulations. PWES holds the permits to operate this 
facility and is responsible for monitoring groundwater on a regular basis. In 1999, a 
Remedial Investigation and Feasibility Study (RI/FS) was prepared for the NMCDF.  As 
a result, no cleanup action was required. However, the County must perform ongoing 
monitoring of groundwater associated with the closed landfill. PWES also owns and 
operates BI and is responsible for monitoring groundwater at this facility as well. 

 
 The specific permit requirements for each solid waste disposal facility are defined in 

OAR 340.61. ODEQ reviews and, as appropriate, requires renewal of these permits on 
a 10-year cycle. 

 
• Air Quality. ODEQ, through its permitting authority, is responsible for oversight of air 

monitoring and emissions controls from the WTEF. Covanta, the operator of the 
facility, provides for continuous monitoring of emissions from the facility as specified in 
a Title V air contaminant discharge permit. The data is sent to ODEQ, who is 
responsible for noting violations of air quality standards at the WTEF and assessing 
fines for noncompliance. U.S. EPA may also assess fines for noncompliance with the 
Title V permit. 

 
 The WTEF must also comply with federal emission requirements for MSW incinerators, 

as well as other design, monitoring, reporting, and compliance testing requirements, 
as set forth in the Title V permit. 

 
• Water Quality. ODEQ issues water quality permits for leachate management and 

permits for stormwater runoff under the National Pollution Discharge Elimination 
System (NPDES) at both NMCDF and BI. 
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• Hazardous and Special Wastes. ODEQ issues permits for facilities that manage 

hazardous and special wastes. These include C/D landfills. ODEQ conducts regular 
inspections of these facilities and develops regulations and guidelines for the proper 
management and disposal of hazardous and special wastes. 

 
• Illegal dumping. PWES investigates and responds to illegal dumping incidences in 

Marion County through site inspections and response to complaints. It works with 
property owners to clean up and close illegal dumpsites and issues fines as necessary 
to enforce County regulations. 

7.2.4 Financing and Funding Sources 

The County has the primary responsibility to ensure that the necessary infrastructure for 
providing cost-effective collection and disposal services is available to all residences and 
businesses. The underlying foundation enacted by the state legislature is to provide for the 
health and safety of citizens of the County. PWES is responsible for managing and ensuring 
the delivery of these services through combination of working with different agencies, private 
business and private-sector vendors.  It ensures that revenue resources are adequate to 
provide these services.  Its overall purpose is to provide citizens and businesses of Marion 
County with an environmentally responsible and cost-effective system for managing solid 
waste through quality, cost-effective and uninterruptible services. 
 
7.2.4.1 Funding Obligations 
 
PWES operates as a public utility through an enterprise fund.  The revenue needed to meet 
the expenditure requirements of the program is totally provided by tipping and franchise fees, 
the sale of power, and revenue from the sale of recycled material.  As an enterprise fund, 
there is no reliance on federal, State or local taxes.  An enterprise fund mandates that 
financial obligations for delivery of service, as well as the associated environmental risk, must 
be in place.  This often includes the need for contingency resources and/or reserves. 
 
The purpose of any utility is to provide uninterrupted service to its customers. PWES assures 
this through three functions. First, it generates the revenues necessary to operate the service 
system.  Second, it provides the capital and reserves required for system improvements.  
Third, it prepares for contingencies to minimize interruptions in service and provide rate 
stability. 
 
7.2.4.2 The Enterprise Fund 
 
The Marion County Solid Waste Enterprise Fund was established in 1987, when the 
Governmental Accounting Standards Board codified its financial reporting requirements.  As 
mentioned, it is primarily based on the tip fees for direct services, as well as the sale of 
energy from the WTEF.  Many public works utility operations such as wastewater or water 
districts typically use enterprise funds.  The enterprise fund may manage its revenue 
resources to provide internal financing for capital projects as well as for daily operations. As 
an enterprise fund, the County can issue revenue bonds and repay the debt through user 
fees. The fund’s annual revenue requirements are developed through the County’s budget 
process.  The breakdown for PWES’ FY 2008 - 2009 budget is presented in Figure 7-3 and 
Table 7-1. 
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PWES’ revenue continues to follow an historic trend to exceed its annual operating 
expenditure.  This is a result of the County’s overall guidance to provide a fiscally responsible 
and managed approach for these services.  Revenues in excess of annual expenditures are 
typically placed into dedicated reserve funds.  These reserve funds are intended to be used 
for capital investments, either for new facilities or replacement of existing facilities, resources 
for post-closure maintenance of existing landfills, and contingency funds related to potential 
environmental liabilities or unforeseen conditions.  Dedicated reserve funds are in place to 
ensure that disposal fees in Marion County remain stable and allow capital project funding 
without incurring additional debt. 
 
This longtime strategy employed by Marion County has resulted in rate stabilization.  The 
current rate of $67.45 per ton has been in place since 1992.  There have been no 
adjustments to the base rate during this timeframe.  During this same period, the County has 
continued to grow its resources to adequately fund its known and unknown contingent 
liabilities, as well as to implement programs to reduce waste and recycle materials. 
 
7.2.4.3 Expenditures / Facility Operations and Management 
 
The revenue requirements to fund the programs and provide the services are reviewed on an 
annual basis.  PWES establishes these revenue requirements in four different general 
categories.  These include: 
 

• Administration 
• Waste Reduction and Recycling 
• Site Operations 
• Engineering Support 

 
The administration and administration support services for the SWM operation represents 7% 
of the entire budget.  This includes the direct administrative activities of PWES, as well as 
support administrative activities from other County Departments. The administrative support 
activities include legal, financial, accounting, and other support services, including allocation 
of time for the Board of Commissioners.  This budget is typically referred to as overhead and 
administration for most public utilities.  The 7% total allocation for overhead and 
administration is well within industry standards for public utility operations, which can 
typically be between 10-15%. 
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Figure 7-3 - Projected Expenditures – FY 08-09 

 
 

Table 7-1 - Expenditures by Operations 

Expenditure 2007 
PWES Administration $     628,166
Admin. Support Services $     889,485
Recycling $     809,699
Engineering $     592,753
Waste-to-Energy Facility $  8,615,900
Transfer Station Agreements $  2,202,900
Operation/ Transport Service Contract $  1,691,000
County Direct Operations $  1,453,747
Capital Outlay $  1,255,000
Transfer Contingency $  1,720,000
Total $19,858,650

 
The waste reduction and recycling effort represents 4% of the total budget.  This budget is 
primarily for labor and materials used in carrying out waste reduction programs.  This 
includes education and promotion programs defined in this SWMP.  It does not include the 
direct services provided at each facility for recycling and reducing waste.  Because the County 
owns and operates certain facilities, it employs an engineering and environmental support 
services group, which represents 3% of the budget.  Engineering services are provided at the 
BI and NMCDF, as well as supporting activities at other operations as required.  Site 
operations and transportation services represent 9% of the budget.  This includes the 
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gatehouse operations as well as agreements with private vendors. PWES does not directly 
operate vehicles to transport commodities or residuals, as all work is contracted with private-
sector vendors. 
 
Roughly 55% of the expenditure budget is for direct operations of the transfer stations and 
the WTEF. These facilities are privately owned but are operated under agreements with the 
County.  PWES collects all fees and pays these vendors for services as stipulated in their 
contractual obligations.  The current agreement for the operation of the WTEF is slated to 
expire in 2014.  The County may begin the process to renegotiate extension of that 
agreement. 
 
In October of 2008, the County retired the final debt service for the WTEF.  Annual debt 
service payments were approximately $4 million per year.  As a result, the overall financial 
liability of the County has been reduced, thus providing additional resources for solid waste 
programs and other purposes.  The availability of these resources further enhances the 
County’s ability to maintain rate stability and continue to expand waste reduction services to 
citizens and businesses of Marion County. 
 
7.2.4.4 Revenue Sources 
 
PWES’ revenue sources include user or tip fees, energy sales generated by the WTEF 

and sales from material recovery, interest, and franchise fees from  franchised 
haulers. (Figure 7-4 and  

Table 7-2)  The revenue for FY 08-09 is projected to be approximately $20.2 million.  About 
70% of the revenue is generated from disposal fees and 23% from energy sales.  The 
remaining 7% comes from interest, recycling revenue, franchise fees and transfers from other 
departments. 
 
PWES manages and operates the gatehouses at each of the facilities receiving waste 
throughout Marion County, except for the MRRF.  Private and commercial vehicles are 
weighed and charged a unit price when they use the facility.  The current charge is $67.45 
per ton for commercial businesses at the WTEF and at transfer stations.  Individuals that 
choose to haul their own waste to transfer stations, referred to as self-haulers, may do so and 
are charged $87.45 per ton.  The difference in the tipping fees represents the cost of 
operating the transfer facilities and the transportation to the WTEF or to other disposal sites.  
PWES reviews tip fee revenues annually to determine if they are adequate to meet the 
revenue requirements through its budget and rate review process. 
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Figure 7-4 - Projected Revenues - FY 08-09 

 
 

Table 7-2 - Revenues by Sources 

Electricity Sales $   4,700,000 
Tipping Fees $ 14,106,000 
Interest $      507,000 
Recycled Material Sales $      350,000 
Franchise Fees $      260,000 
Transfer & Other $      284,000 
Total $ 20,207,000 

 
To complete this budgeting process, PWES must review its operations as well as the programs 
and services to be included in its annual budget.  Historically, PWES has considered the 
recommendations and priorities established in the SWMP as guidance for managing the 
resources and programs to be implemented each year. 
 
As previously mentioned, the County has done a formidable job of managing revenues and 
expenditures, such that the disposal rate for tip fees charged at facilities has not increased 
since 1992. 
 
7.2.4.5 Reserve Funds/Unappropriated Fund Balance 
 
The County maintains an unappropriated fund balance of approximately $25.7 million.  Figure 
7-5 shows the distribution of these unappropriated funds, and Table 7-3 indicates the 
amounts.  As shown, the County has established $10.5 million in capital reserves.  These 
reserves can be used to make improvements to existing facilities, as well as to provide for 
expansion of services at existing facilities.  In addition, there is roughly $7 million contained 
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in reserves funds for both BI and NMCDF.  These monies are intended to fund the contingent 
environmental liabilities for post-closure activities at these landfills.  These funds are 
established consistent with State and federal guidelines. 
 

Figure 7-5 – Unappropriated Funds 

 
 

Table 7-3 - Unappropriated Funds 

Undesignated Ending Fund Balance $ 11,199,065 
Capital Improvement Reserves $   7,500,000 
BI Reserves $   2,000,000 
North Marion Reserves $   5,000,000 
Total $ 25,699,065 

 
Within the unappropriated fund balance, there are approximately $11.2 million of contingency 
funds.  These contingency funds were established to meet several ongoing responsibilities of 
Marion County to provide cost-effective services.  It includes potential funds for items such 
as: 
 

• Unknown contractual liabilities associated with operations of the WTEF. 
• Unknown environmental contingencies related to the NMCDF. 
• Unknown operating contingencies to ensure uninterrupted service. 
• Funds to provide rate stability in the event of an emergency or unforeseen conditions. 

 
Because the County has established an unappropriated fund balance for these events, it 
remains a stable and healthy enterprise fund that can provide continued stability and 
uninterrupted services to County residents and businesses. 
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7.3 Needs and Opportunities 

Marion County, through the oversight and daily operations of PWES, has continued to manage 
the solid waste system in accordance with the guiding principles. Through its leadership and 
by working effectively with franchised haulers, local governments, businesses and citizens, 
they provide financial stewardship to ensure cost-effective services. This stewardship is 
apparent by the fact that rates have not been raised since 1992. During this same period, the 
County has continued to adopt new programs to promote waste reduction and reuse as well 
as new services to recycle more materials. 
 
By way of policies enacted by the Board of Commissioner and under the management and 
administrative oversight of PWES, the financial health of the solid waste enterprise fund as a 
whole is very strong. With this SWMP update, there are new issues to be considered in order 
to continue enhancing services and to maintain this same leadership and financial 
performance. 

7.3.1 Financing and Funding Considerations 

In previous Chapters of the SWMP update, there are several recommendations that have 
some impact on PWES management responsibilities and allocation of financial resources. 
These are presented as needs and opportunities to be considered for implementing the 
recommended actions in this Plan. 
 
In Chapter 3 - Waste Reduction and Recycling, there is a need to not only continue with an 
aggressive promotion and education program but also recognize that additional resources 
may be necessary to enhance or expand these programs. PWES is very comprehensive in the 
number and type of programs it offers, and it has been successful. But, just as there has 
been much success, it will be important to maintain or increase these programs. The 
programs must continue to pursue ways to get the message out and to educate citizens and 
businesses on ways to reduce waste as well as increase participation in existing services. 
PWES expends almost $900,000 per year on waste reduction, reuse and recycling programs. 
Just this past year, PWES added an FTE position to increase educational efforts. PWES needs 
to continue to work with its partners in the SWM system to ensure there are adequate 
resources applied to these programs. 
 
The current facilities serving the SWM system may need to be improved or expanded.  This is 
acknowledged in both Chapter 4 - Processing and Chapter 5 - Collection and Transfer. One 
issue raised is the need to more cost-effectively transport waste in excess of the WTEF out of 
County for disposal. Some expansion to transfer capacity needs to be considered and planned 
for. Whether the capital to fund these facility expansions comes from the County or from 
investments by private vendors still needs to be determined. However, there may be some 
financial impacts, and the potential impacts on tip fee rates will need to be considered. 
 
Another issued raised in Chapter 5 relates to changes in the SWM system for recycling more 
materials from the commercial waste stream. At this time, it is premature to determine what 
impacts this may have at the SWM facilities. It is possible that new commercial collection 
programs could result in generating a commingled material that could be trans-loaded and 
shipped to processors in Portland along with the residential commingled stream. In this case, 
the financial impacts would be more on collection rates versus County tip fees. On the other 
hand, it may be necessary to expand processing capacity at existing facilities. Whatever 
program is developed, these new programs will need to be assimilated into the tip fee rates. 
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In Chapter 6 - Alternative Technologies and Disposal, a recommendation to begin discussions 
with Covanta for the extension of the agreement to operate the WTEF is made.  It is not yet 
known what impacts the new operating agreement with Covanta will have on tip fee rates, if 
any. In addition to the operating agreement, there is also the need to renegotiate with PGE 
for sale of electricity from the WTEF. Both these events will impact future financial needs of 
the solid waste system. The financial obligation to repay the debt service on the original 
revenue bonds is no longer necessary. This provides a relief to PWES’s operating budget. 
 
The other important issue raised in Chapter 6 is the need to address the growth of waste 
generated in excess of the WTEF. Certainly, the preferred approach is to reduce the overall 
waste generation rate in Marion County and recycle more materials. Progress towards these 
goals is represented by adding resources and expanding commercial recycling and food waste 
composting.  Chapter 6 also discusses the possibilities of considering other alternative 
technologies and/or building a third boiler at the WTEF. The intent is to continue to reduce 
any dependency on landfilling. 

7.3.2 Management Issues 

PWES has established an effective management and administrative system. It works through 
a series of franchise and operating agreements. The haulers, through these franchise 
agreements, carry out the basic collection and recycling services. However, within city limits, 
franchise agreements are with the cities, who must buy into the practices and policy direction 
for managing solid waste. 
 
The SWMAC is tasked with the responsibility to provide advice to the Board of Commissioners 
on policies, programs and direct services.  They continue to play an important role to advise 
and guide the direction for managing sold waste. The Council continues to be a primary 
conduit for receiving input from citizen interest groups and the general public.  During the 
process of updating this SWMP, there has been interest in examining ways to engage more 
citizen input or involvement in the managing of solid waste. This could include community or 
neighborhood organizations. 
 
As described in earlier Chapters, there are several recommendations which require the 
participation and buy-in of other constituents. For instance, to expand the recycling collection 
services, multi-family and commercial customers need to buy in and support new programs. 
Also, cities, which are responsible for ensuring recycling services are provided and consistent 
with the countywide programs, are not active in the formulation of new programs. Thus, there 
may be a need to develop a strategy for expanding their input and participation in making 
decisions and, more importantly, informing generators of ways to reduce waste. 

7.4 Alternatives and Evaluation 

Marion County’s SWM practices have continued to evolve over the past 10 years.  With much 
of the basic infrastructure in place, PWES, cities, franchised haulers, businesses and citizens 
have focused on expanding efforts to reduce waste and recycle more materials consistent 
with the adopted environmental hierarchy.  This section discusses considerations for changes 
that might be considered to address the challenges of implementing the recommendations in 
the Plan. 
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7.4.1 Administration/Management 

PWES is organized to manage each component of the County’s SWM system. It is structured 
to manage facilities either directly or through agreements with vendors, carry out existing 
and implement new waste reduction and recycling programs, and manage the financial 
resources to provide long-term rate stability and to maintain cost-effective services. It has an 
appropriate rate setting process that pays for solid waste services and provides a cash 
reserves to fund long-term capital improvements and fund known and unknown contingent 
environmental liabilities such as post-closure for landfills and potential remedial action. 
 
The current management structure has worked well as evidenced by the substantial gains in 
achieving waste reduction and recycling goals, as well as maintaining stable tip fee rates. The 
system is governed by a series of franchise agreements and direct contracts establishing a 
formal network of private and public ventures. This partnership is unique to Marion County, 
and it provides the County with the ability to make changes in policies, set new priorities, and 
work effectively with cities and franchised haulers to institute these changes. PWES works 
with its partners to provide a comprehensive promotion and education program that enables 
these entities to effectively communicate the program requirements to the general public. 
Residences and businesses have responded in support of the various programs and services. 
 
In the near future, there appears to be no immediate deficiencies with the current 
management structure. PWES works closely with the SWMAC to gain input and direction on 
programs and services. However, in order to implement some of the recommendations 
presented in previous Chapters, it may be desirable to engage the participation of the cities 
and additional special interests. This could include community-based neighborhood groups, 
special interest groups and businesses. 
 
Alternatives for expanding public involvement might include the following: 
 

• Establish Task Force(s) to take on special issues. Using the SWMAC as the primary 
sounding board, establish a special Task Force with a specific charge to investigate and 
evaluate program strategies. This is an extension of the current subcommittee system, 
but it would be expanded for certain assignments to engage other interest groups. For 
instance, in an effort to expand multi-family recycling programs, owners or managers 
of multi-family housing could be asked to participate in the panel to help develop 
solutions. Because the cities are responsible for managing the collection franchises, 
they too should be contacted to participate. This would allow the affected franchised 
haulers to participate directly in the program development and their subsequent 
implementation. 

 
• Another option would be to expand the SWMAC membership to include representatives 

from the cities and some of the other entities impacted by new programs. This may be 
beneficial in that these entities would have the opportunity to participate in policies 
and programs affecting the entire system. One disadvantage is that the SWMAC 
currently has 16 members, and the larger the group it becomes, the more difficult it is 
to manage and develop a consensus. 

 
• PWES could review current outreach programs and determine other methods to 

engage public participation and involvement, particularly as it relates to waste 
reduction efforts. This may call for added resources dedicated to this effort within 
PWES. 
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• PWES, working with private businesses, cities and franchised haulers, is very active in 

promotion and education programs. As an alternative to establishing new or special 
working committees, it may be desirable to reevaluate the comprehensive outreach 
program and consider new and more effective ways to engage public involvement. 
This can be part of a community marketing approach. 

 
There is no immediate change in the public involvement required to address a specific 
problem. However, one goal of the Plan is to reduce waste generation, and this may require 
developing ways to impart more personal responsibility in this regard.  As such, changes to 
public involvement and outreach may be part of the solution. 

7.4.2 Finance and Funding 

PWES’ fiscal management of the solid waste system has met and exceeded expectations for 
similar public utility operations. Through its fiscal management practices, it has not only kept 
rates constant for the past 17 years, but it has established a stable foundation for the near 
future. The enterprise fund provides a sound operating base and reserve for maintenance, 
capital improvements and regulatory requirements. It has totally relied on revenues from tip 
fees and sales from power and related services without any outside sources. 
 
Based on its historic performance and given the funding requirements in the immediate 
future, it is not expected that PWES would modify the basic enterprise fund. Should the 
County wish to evaluate alternative funding options, these sources, discussed below, may be 
considered:  
 

• Internal financing 
• Public financing 
• General fund financing 
• Generator or user fees 

 
7.4.2.1 Internal Financing (Pay-as-you-go) 
 
PWES uses internal financing to operate its solid waste system. It is based on a pay-as-you-
go cash flow system commonly referred to as “Paygo.” This financial system is preferred by 
public utilities since it usually has the least cost to the ratepayers over time. The system 
relies on establishing capital reserves and other defined contingencies to pay for capital 
improvements, thus avoiding interest expenses associated with debt financing. 
 
Through its fiscal management, PWES has built a reserve fund of about $25 million. These 
funds have been assigned for specific purposes to address both known and unknown 
contingent environmental liabilities. Funds have also been reserved for potential capital 
improvements. 
 
The establishment of these reserves is consistent with an independent financial study 
completed in 1999. In that study, it was recommended that a capital reserve balance of $10 
million be established. The FY08–09 budget included a capital reserve of $7.5 million. Each 
year, the fund is evaluated as part of the budget process, but it will be important to continue 
to build this fund as new investments in the facilities may be required in the near future. 
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The County has exercised sound management and fiscal practices for the enterprise fund. 
This has eliminated the need to borrow funds and, as such, makes the “Paygo” system a 
preferred approach. 
 
7.4.2.2 Public Financing 
 
If its growing population requires a change, the County may decide to pay for its system 
improvements through public financing. This approach, which uses tax-exempt public debt, is 
a reasonable method to finance large capital projects.  This section is an overview of public 
financing options available to local governments in Oregon. It includes general obligation and 
revenue bonds, and reviews pertinent ODEQ and Oregon Economic Development Department 
(EDD) programs.  
 
General obligation bonds pledge to the bondholders the full faith and credit of the issuing city 
or county for the payment of debt service. The source of this credit is the taxing authority of 
the city or county. All general obligation debt must be approved by a majority of votes in a 
specific election. The decision to issue general obligation debt should consider the competing, 
alternative demands on the debt capacity and property tax levels of a municipality. 
 
Revenue bonds pledge the revenues of a jurisdiction’s enterprise activity against the debt 
service on the issued bonds. They may not require voter approval because they depend upon 
revenue from the activity rather than the taxing authority of the municipality. 
 
A combination of higher interest rates, coverage requirements, and bond reserves makes 
revenue bond financing more expensive than general obligation financing. Because these 
bonds pledge future revenues as collateral for the debt, this form of financing requires a 
revenue-generating activity whose proceeds can be committed to repayment of the bonds. 
Through the use of the enterprise fund, the County can issue revenue bonds for capital-
intensive projects like the WTEF. 
 
Revenue bonds were a preferred method of financing SWM system improvements in the past. 
However, the ability to pledge and guarantee revenues dissipated when flow control laws 
were challenged and upheld. 
 
Oregon law provides for the creation of the State Pollution Control Bond Fund, administered 
by ODEQ, for the purpose of financing certain pollution control facilities developed by the 
state and by local governments within ORS 468.195-260. This fund is financed through the 
issuance of up to $260 million in tax-exempt bonds by the State. ODEQ may use these bonds 
for projects related to wastewater treatment and SWM facilities. The advantage of selling 
general obligation or revenue bonds to the State Pollution Control Bond Fund is that it may 
have a higher bond rating. The result is lower interest costs for the jurisdiction. 
 
To encourage economic development, Oregon issues tax-exempt Oregon Bond Bank Revenue 
Bonds through the EDD. The EDD uses this money to purchase lower-grade debt from 
selected communities within the State, which reduces their respective costs. Because the 
Oregon Bond Bank program is oriented toward the development of new infrastructure, it may 
be unlikely that bonds issued solely to finance landfill remediation or WTEF improvements 
would qualify. Bonds issued to develop new landfill capacity, transfer stations, or any other 
infrastructure of Marion County’s solid waste system might qualify for the Bond Bank 
program. Landfill closure included with other, new infrastructure projects in an issuance to 
fund overall SWM system improvements might also qualify for Bond Bank support. 
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One important advantage of public debt over other methods of financing is that the interest 
on tax-exempt municipal bonds can be significantly lower than on taxable securities. 
Historically, tax-exempt bonds have had interest rates of 2% to 4 % below those of 
comparable taxable bonds. There are fixed costs of issuing public debt, including costs of 
underwriting, rating, printing and registration. General obligation issues may be less 
expensive. 
 
7.4.2.3 General Fund Financing (New Taxes) 
 
General fund financing of the County’s solid waste system is an option with limitations. This 
approach places PWES’s budget in a competitive pool with other County programs. It would 
be developed and approved as part of the overall general fund subject to revenue 
requirements consistent with the County tax and fee structure. The solid waste activities 
would compete with other projects for available funds. All system revenues would be directed 
to the jurisdiction’s general fund. 
 
The most common form of tax would make solid waste part of the property tax. Under this 
approach, every unit pays its portion of the SWM  program. Tipping fees can be used to 
supplement the program revenues. For instance, the property tax portion can be used to pay 
facility debt service, program management and administration, and basic waste prevention 
and recycling education programs. Tipping fees would be collected at facilities for direct 
services. 
 
This approach would make sure that all residents and businesses pay for general services. 
Therefore, users of the system would not be required to subsidize those generators who elect 
to haul their waste to facilities outside the system. This would help stabilize tipping fees and 
possibly delay or prevent increase over a longer period. 
 
The downside to this approach is that adding new taxes is complicated and certainly 
unpopular. It is much easier to raise tipping fees than to approve new taxes, even if the 
actual tax is a small percentage of the total property tax. 
 
7.4.2.4 Generator or User Fees 
 
Another financing approach that has gained support in certain jurisdictions is the 
establishment of user fees. A simple form of user fees is to require all facilities that service 
the County to charge this fee. In the case of Marion County, the user fee would include debt 
for new facilities, cost for waste prevention and recycling programs, cost to provide 
environmental controls at closed landfills, and general administration and overhead. 
 
For user fees to be effective, they must be collected from all waste generated in the County. 
This can be accomplished by contracting or by franchising haulers. A preliminary analysis 
performed as part of the previous financial study estimated the user fee to be between $8 
and $10 per ton. The analysis performed as part of the study suggested that if this fee were 
collected for all waste generated in Marion County, it would allow the County tipping fee to 
remain at its present level for a longer period. The County has flow control, which could be 
used to leverage the supply of waste to any facility. 
 
Portland Metro enacted a user fee in 1983. Its purpose was to ensure that all users of any 
solid waste facility serving the region pay for basic services.  These services include waste 
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reduction and recycling programs, HHW operations and other support activities. In 2008, the 
Metro user fee was $25 per ton, which included an excise tax. 
 
Another form of user fee is a generator fee. Communities such as Montgomery County, 
Maryland, and Prince William County, Virginia, have enacted generator fees. This is a fixed 
charge assessed to different classes of generators. Usually, both commercial and residential 
customers can be assigned an index based on the amount of waste generated. For 
residences, the amount of waste is historically fairly well defined. For commercial properties, 
it can vary based on the type of business. It is necessary to conduct a study to better define 
the quantities and user classes to assess the generator fee as fairly as possible. 
 
The primary advantage of the user fees is that all generators help pay for the basic services. 
This keeps the system in balance and reduces dependency on tipping fees. It can be 
implemented at all solid waste facilities by developing service agreements. With the generator 
fee approach, there is added benefit of achieving a high level of equity among generators 
because fees are based on actual or imputed levels of generation. 
 
The main disadvantage of the generator fee is that it is often viewed as a tax. Since it is a 
fixed charge, it does not reward directly those that reduce waste or recycle more. There could 
also be legal challenges to implementing this form of user charge in Oregon. 
 
It could be much easier to implement a user fee collected at all facilities that handle solid 
waste generated in Marion County. It may be designed similar to Metro’s system, which has 
been in place for many years. Prior to implementing this system, an evaluation of the system 
charges to be included in the user fee would be needed. 

7.5 Recommendations 

Recommendation 7.1: The County should continue to operate the SWM system as an 
enterprise fund and maintain a policy of internal financing.  The system should continue to 
rely on system users paying directly for services and for the enterprise fund to limit future 
debt. 
 
Rationale for Recommendation: PWES was established by the County as an enterprise 
fund and has effectively managed resources, resulting in rate stability and minimized debt.  
Contingency and reserve funds have been established following sound financial practice as 
adopted by other public facilities. 
 
Recommendation 7.2: PWES should determine what resources are needed to maintain and 
enhance the effectiveness of the WR/R support program.  The assessment of needs would 
coincide with  recommendations stated in Chapter 3 of the SWMP to focus on increasing 
participation in existing services and to consider educating residents and businesses on 
opportunities aimed at reducing the overall waste generation rate. 
 
Rationale for Recommendation: The County has implemented many programs and 
services, as well as some innovative approaches towards achieving a significant increase in 
the recycling rate. Recommendations in Chapter 3 of this 2009 SWMP Update call for 
reevaluating the effectiveness of current programs considering new approaches of using the 
Internet, other communication tools, and community-based marketing strategies to achieve 
greater awareness of generator responsibility and to increase participation in existing 
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services. This includes participation in potential services for multi-family recycling and 
increased recycling from commercial customers. 
 
Recommendation 7.3: PWES should complete a five to seven year capital improvement plan 
that considers investments which are required to upgrade or improve facilities. The plan will 
continue to ensure adequate funding is available with revenues from the enterprise fund or 
from private vendors. 
 
Rationale for Recommendation: As mentioned in Chapters 4 and 5, there may be a need 
to make investments in SKRTS or other facilities to expand transfer capabilities and to 
enhance recovery operations. The County has set aside capital reserves that are largely 
aimed at improvements to the ash landfill at NMCDF. But improvements to existing facilities 
may be needed in the near future, and the resource requirements needed to make such 
improvements should be evaluated. This effort will involve working with owners of SKRTS, 
MRRF and the WTEF to identify the investments needed and the appropriate funding sources. 
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Appendix A  

Status of Alternative Technologies  
for Waste Disposal 

 

1. Introduction 
This section reviews both proven and unproven waste processing technologies (WPT).  
Waste-to-energy (WTE) technologies profiled include: mass-burn/waterwall combustion, 
mass-burn/modular combustion, refuse-derived fuel (RDF)/dedicated boiler, and RDF/fluid 
bed.  Although WTE facilities range in size from 10 to over 3,000 tpd in the U.S., 71% are 
500 tpd or larger.  Mass-burn/waterwall combustion is the most prevalent WPT in the U.S., 
employed at 65 of the 89 facilities.  However, no new mass-burn WTEF have been built in 
the U.S. for over 10 years, although there have been some recent expansions of existing 
facilities.  In contrast to its smaller presence in the U.S., WTE is an accepted and commonly 
used waste processing technology worldwide, with 400 facilities in Europe, 100 in Japan, 
and 70 in other nations such as Taiwan, Singapore, and China. 
 
In addition to proven technologies, the emerging technologies of high-temperature 
gasification, fluidized-bed combustion, plasma-arc processing, non-thermal anaerobic 
digestion, and biological fuel production are also reviewed.  Although technically not an 
emerging technology, biological fuel production has not been commercially proven using 
MSW-only as a sustained feedstock. 
 
Waste-to-energy and alternative WPT are currently receiving renewed interest due to: the 
proven WTE track record, increasing fossil fuel costs, growing interest in renewable energy, 
a higher ranking in the EPA’s waste management hierarchy, concern about greenhouse 
gases (GHG), a change in flow control legislation, advancements in technology, and the 
increasing cost of long distance transfer and disposal. 
 
Recent activity in the evaluation and procurement of WPT by certain other U.S. cities and 
counties is discussed.  These localities are exploring alternatives for service to their citizens.  
A total of 80 technology vendors offering 14 different technologies were represented, 
evaluated, screened, or selected during these research and procurement projects. 
 
The economic characteristics of the various WPT, including capital and operating costs and 
risk, vary significantly, as reported.  Generally, capital cost for the proven technologies are 
in the range of $150,000 to $250,000 per ton of installed capacity, depending on size and 
facility configuration.  Operating costs are in the range of $35 to $60 per ton processed, not 
including residue disposal, again dependent on size, equipment and operating profile, and 
assuming a private operator.  These figures are based on industry rules-of-thumb, recent 
operating results from selected facilities, surveys of industry professionals and related 
references. 
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As mentioned earlier, there are 89 WTE facilities generating power from MSW in the U.S. 
and hundreds worldwide.  The other technologies discussed are in various stages of 
development and, in general, are not mature enough to mitigate the risks potentially 
inherent with their implementation. 

2.  Future Marion County Waste Disposal Needs 
For the last 20 years, Marion County has relied heavily on the WTEF as the primary 
processing site for a substantial portion of its waste.  Although the County produces waste 
in excess of the WTEF capacity, the facility handles a majority of the MSW produced inside 
the County, as well as providing disposal options for specific out-of-County waste materials.  
While Marion County has the highest per capita recycling rate of any Oregon wasteshed, as 
the County’s population continues to grow, more waste will be produced which requires 
some form of processing and/or disposal.  In fact, the County now exports wastes for out-
of-County disposal in landfills in excess of that which can be handled by the WTEF and/or 
that is currently recycled.  Marion County also utilizes local and/or area landfills for disposal 
of current WTEF ash, certain construction & demolition debris and other waste products 
unsuitable for combustion, and MSW in excess of the WTEF capacity and bypass wastes 
during times of facility maintenance.  In 2014, the County’s current contract to utilize the 
WTEF for MSW disposal will expire.  Whether or not the contract is renewed, Marion County 
will have wastes needing disposal, through one means or another.  Implementation of 
alternative disposal technologies is a potential option for consideration by County decision-
makers as they plan for future waste processing and disposal capacity for County wastes. 

3.  Overview of Waste Processing Technologies 
(WPT) 

3.1 “Proven” Technologies 

Waste has been converted to beneficial use on a large scale for well over 100 years.  
Incineration with electric power generation was first applied to MSW in 1894 in New York 
City.  Since that time, the burning of MSW with energy recovery (now known as WTE) has 
matured into an effective and environmentally acceptable technology.  The proven thermal 
waste processing methods include incineration and starved-air combustion, as defined 
below: 
 
Mass-burn Incineration:  This is the controlled combustion of organic or inorganic waste 
with more than the ideal air (stoichiometric) requirement – excess air - to assure that 
complete burning occurs. 
 
Starved Air Combustion: Starved air incineration utilizes less air than conventional 
incineration, and it produces ash similar in appearance to that from a conventional 
incineration process.  The gases that result are burned in a second chamber.  The lower air 
requirement leads to smaller equipment sizes. This process, however, is an incineration 
process. 
 
Refuse-derived Fuel (RDF):  An RDF system processes waste by shredding it and removing 
ferrous metals in preparation for combustion.  The removal of non-combustibles can 
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increase the specific heat content by over 10% and can allow for revenues from the metals 
removed.  In some configurations, certain other materials are removed in the front-end 
system prior to combustion. 

It has been found that recycling, the most preferred waste management option aside from 
waste reduction, increases when WTE exists in the United States as well as in other 
countries.  As shown in BioCycle's “2006 State of Garbage in America,” 
(http://www.jgpress.com/archives/_free/000848.html), most of the states with large 
energy recovery rates have recycling rates higher than the national recycling average of 
28.5%.1  These recycling rates range from 43% in Minnesota (where 21% of the waste is 
burned for energy) to 24% in Connecticut (where 65% of the waste is burned for energy).  
Oregon illustrates a combination of factors, with 46% recycling and 3.6% combustion for 
energy.  Apparently, where WTE exists, there is greater public awareness of waste disposal 
and the need to deal with waste reduction overall. 

Another method of MSW processing, mixed-waste composting, is being used in some 
locations but is becoming less and less attractive.  Mixed-waste composting may require 
large land areas, may create significant odor, and produces compost that is limited in its 
application because of contaminants. 

WTE has proven to be a reliable method for waste processing and disposal.  Modern facilities 
are compatible with aggressive recycling programs and have an environmentally acceptable 
track record. 

While new WTE procurements have declined in the U.S., the market for this equipment has 
increased in Europe and in Eastern Asia.  European and Japanese systems suppliers actively 
market their systems and are consistently improving their performance.  The technology is 
well tested and is used more than any other for WPT facilities in the U.S. and overseas.  
Table 1 illustrates the use of WTE technology for MSW throughout the world. 

Table 1 - WTEF Worldwide2 

Location Number of 
Facilities 

Amount of MSW Managed by WTE as a 
% of Total MSW Generated 

 USA 89 12.5% based on MSW reported by U.S. EPA and 
BioCycle’s data 

 Europe 400 Varies from country to country 

 Japan 100 70% to 80% 

 Other nations   (Taiwan, 
Singapore, China, etc.) 

70 Varies from country to country 

 
 
Table 2 illustrates the size and ownership of WTEF in operation in the United States.  
52% of the facilities are owned by public entities, Wheelabrator Technology (Waste 
Management Inc.) owns 13%, Covanta Energy owns 21%, and other private firms own 
13%.  Private firms own more of the larger facilities. 
 

                                         
1 BioCycle includes recycling, composting, yard waste, WTE and landfill collection in its figures.  EPA reports MSW 
from a slightly different source.  They include collection receipts for domestic waste and for industrial waste, but 
their recycling quantities are derived from firms that recycle the waste, such as paper mills or steel plants, rather 
than from collection data.  This difference in methodology from that used by Biocycle is reflected in the difference 
in recycling rates in the United States in 2006, which is reported as 32.5% by EPA and 28.5% by Biocycle. 

2 Source:  “The 2008 IWSA Directory of Waste-to-Energy Facilities,” Integrated Waste Management Services 
Association website 
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Table 2 - WTEF in the United States 

Size 
(Tons  Per Day) 

Publicly 
Owned 

Privately 
Owned 

Total 

= 100 7 0 7 

 101-499 14 5 19 

 500-999 
8 17 25 

 1,000-1,999 11 9 20 

=  2,000 6 12 18 

Total 46 43 89 

 
Table 3 shows the various technologies used in U.S. facilities with the majority of facilities 
utilizing mass burn technology. 
 

Table 3 - U.S. WTE Facilities by Technology3 

 

Technology 

Operating 
Facilities 

Daily Design 
Capacity (tpd) 

Annual Capacity 1 
(Million Tons) 

   

Mass Burn 65  71,354  22.1  

Modular 9  1,342  0.4  

RDF-Processing & 
Combustion 10  15,428  4.8  

RDF-Processing Only 5  6,075  1.9  

RDF-Combustion Only 5  4,592  1.4  

Total U.S. Facilities 2 94  98,791  30.6  

WTEF 89  92,716  28.7  
1 Annual Capacity equals daily tpd of design capacity multiplied by 365 (days/year) multiplied by 85 %.  85 % of 

the design capacity is a typical system guarantee of annual facility throughput.  
2 Total Facilities includes RDF Processing facilities that do not generate power on site. 

 

The following sections describe the basic types of MSW combustion technologies, all of 
which have been in use for many years in the U.S. 

                                         
3 Source:  J.V.L. Kiser and M. Zannes, Integrated Waste Management Services Association, April 2004. 
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3.3.1 Mass-Burn/Waterwall Combustion 

In mass-burn waterwall combustion, MSW is placed directly into the system for incineration 
with no pre-processing except for removal of identifiable white goods (refrigerators, 
washing machines, microwave ovens, etc.).  Waste is placed onto a grate at the bottom of a 
combustion chamber in a furnace with walls built of water tubes, as shown in Figure 1.  Air 
for combustion is forced through the grates (under-fire air) and through parts in the sides of 
the combustion chamber (over-fire air). 
 

 

Figure 1 - Waterwall Furnace Section4 

Approximately half the heat generated from the burning waste is absorbed by the 
waterwalls and the balance heats water in the boiler, as shown in Figure 2. 

                                         
4 Source: Babcock and Wilcox. 
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Figure 2 - Typical Mass-Burn Waterwall System5 

 

The off-gas exiting the boiler passes through an air pollution control system where the 
majority of pollutants is removed and is discharged through a stack to the atmosphere.  
Waste is burned out to an ash in the furnace.  Heat extracted from the waterwalls and the 
boiler section generates steam which, in most facilities, is directed to a turbine generator for 
electric power production.  Waterwall systems are fabricated on-site.  They are generally 
applied to larger systems, 200 tpd up to 750 tpd, with multiple units used when higher 
capacity is required.  They are forgiving in their operation, and are reasonably efficient in 
the burnout of waste and in the generation of energy. 

3.1.2 Mass-Burn/Modular Combustion 

Modular combustion is another incineration process.  Unprocessed MSW is placed directly 
into a refractory lined chamber.  The primary chamber of the incinerator includes a series of 
charging rams which push the burning waste from one level to another until it burns out to 
an ash and is discharged to a wet ash pit, as in Figure 3.  No or limited under-fire air is used 
to limit the entraining of ash into the flue (exhaust) gas stream. 

                                         
5 Source: Fairfax County, VA. 
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Figure 3 - Typical Modular Combustion System6 

Less than the ideal (stoichiometric) amount of combustion air is injected into the primary 
combustion chamber, and a combustible gas is produced from the incomplete waste 
combustion.  The gas from the burning waste is directed to a secondary combustion 
chamber where additional air is added to complete the burning process.  Hot gases pass 
though a separate waste heat boiler for steam generation and then through an air pollution 
control system before discharge through the stack to the atmosphere. 

A major advantage of this system is injection of less air than ideal in the primary 
combustion chamber.  With less air, the fans can be smaller and the chamber itself can be 
smaller than with other systems.  Also, with less air flow, less particulate matter (soot) 
enters the gas stream and the air pollution system can be sized for a smaller load. 

Modular systems are factory built and can be brought to a site and set up in a relatively 
short period of time.  They are less efficient than waterwall units in waste burn-out and in 
energy generation.  They have been built in unit sizes up to 150 tpd.  Multiple units are 
used to increase facility size to 300 – 400 tpd, such as in facilities in Agawam, MA, 
Wallingford, CT, and Harford County, MD. 

3.1.3 Refuse-derived Fuel/Dedicated Boiler 

RDF, in its simplest form, is shredded MSW with ferrous metals removed.  Additional 
processing, such as screening, can be applied to the incoming waste stream to remove and 
recover glass, aluminum, and other non-combustible materials.  Additional processing 

                                         
6 Source: Consutech Systems, Richmond, VA. 
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stages may also be placed in the processing line, such as pelletizing.  Pelletizing is the 
compression of “fluff” RDF into dense pellets generally to be fired along with lump coal.  The 
pellet size depends on the size of the coal used in existing power facilitys. 
 
RDF production is a distinct process; therefore, it is not necessary to be co-located with the 
combustion facility.  In Figure 4, RDF is blown into the furnace from the left, above the 
grate.  What does not burn in suspension (above the grate) will burn on the grate, and the 
hot gases generated will pass through a waterwall section and then a boiler section.  This 
system is similar to the mass-burn waterwall facility except in the nature of waste charging 
and burnout. 
 

 
Figure 4 - Typical RDF Combustion Facility7 

 
The unique feature of RDF systems is in the pre-processing of waste.  As seen in the 
diagram of a typical RDF processing facility in Figure 5, MSW enters the facility and then 
passes through a trommel, where bags of waste are broken open and large material is 
removed.  The small material dropping out of the first trommel passes through a second 
trammel to remove fine noncombustible material. The majority of waste goes through a 
shredder for size reduction.  A magnetic separator removes ferrous metals and the balance 
of the material is fired in the furnace. 

                                         
7 Source: Energy Answers Corporation. 
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Figure 5 - Typical RDF Processing Schematic8 

 
Other configurations may include additional separating equipment or exclude trommels, but 
the RDF generated is always shredded so that it is capable of being blown into a furnace.  
Although results vary with the processing configuration, in general, about 80% of the 
incoming waste stream is converted into RDF for the thermal process. 
 
An advantage of this system is in the removal of metals and other materials from the waste 
stream.  While not all these facilities include this step in the processing line, those that do 
can realize revenue from the sale of recovered metal.  With the removal of non-
combustibles, the specific heat content of the RDF can be increased by 10% over the 
original MSW. 

3.1.4 Refuse-derived Fuel/Fluidized Bed 

In this incineration process, MSW is shredded to less than four inches mean particle size 
(the same as with the RDF process described above) to produce the fuel (see Figure 6) 
before it is blown into a bed of sand in a vertical cylindrical furnace.  Hot air is also injected 
into the bed from below, and the sand has the appearance of a bubbling fluid as the hot air 
agitates the sand particles.  Moisture in the RDF is evaporated almost instantaneously upon 
entering the bed, and organics burn out both within the bed and in the freeboard, the 
volume above the bed.  Steam tubes are embedded within the bed, and a transverse 
section of boiler tubes captures heat from the flue gas exiting the furnace, as shown in 
Figure 6. 

                                         
8 Source: generic. 
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Figure 6 - Typical RDF Fluid Bed System9 

Fluid bed incineration is more efficient than grate burning-based incineration systems.  The 
bed is very effective in waste destruction and requires less air flow than mass-burn or 
modular systems.  The fluid bed, however, does require relatively uniform-sized material, 
and RDF preparation is necessary for system operation, not for resource recovery, as 
discussed above. 

3.2  “Emerging” Technologies 

There are many technologies currently being proposed for the treatment and disposal of 
MSW throughout the world.  Most of these involve thermal processing, but some others 
comprise the biological or chemical decomposition of the organic fraction of the waste to 
produce useful products like compost or energy products, notably synthetic gas (syngas) for 
downstream combustion. 

Thermal processing refers to a number of different types of technologies utilizing heat as 
the mode of waste treatment. However, most of them, as listed and described below, are 
variations of conventional incineration. 

Gasification:  Heating of an organic waste to produce a burnable gas (approximately 85% 
hydrogen and carbon monoxide mix) for use off-site.  As long as the off-gas produced from 
the system is usable and burned off-site, the system is a gasifier, not an incinerator.  
Typically, the energy in MSW is both used to fire the system and contained in the gas 
product. 

Pyrolysis:  A form of gasification where organic waste is heated without air.  A gas is 
generated that is burned in the gaseous phase, requiring much less oxygen than 
conventional incineration.  This process also generates a char, or frit, depending on the 
process temperature. (Frit is a glassy, granular material that is uniform in appearance.)  
The presence of a secondary combustion chamber for the burnout of the pyrolysis gas 
requires that this system be classified as an incinerator. 

Plasma arc:  Plasma arc refers to the means of introducing heat into the process.  
Essentially a plasma arc system is a pyrolysis or starved air process generating heat by 
firing the waste with a plasma torch using electric current to produce a syngas, which is 

                                         
9 Source: Energy Products of Idaho, Coeur D’Alene, ID. 
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then combusted to produce steam and/or electricity, and is classified as an incinerator.  If 
the system generates an off-gas that contains burnable gases (e.g., hydrogen and carbon 
monoxide) that can be used off-site, it can be classified as a gasifier. 

These technologies are described in more detail in the following subsections. 

3.2.1 Gasification 

Gasification is the heating of MSW to produce a burnable gas (approximately 85% hydrogen 
and carbon monoxide mix) for use off-site.  While pyrolysis systems are primarily focused 
on waste destruction, a gasifier is designed primarily to produce a usable gas.  
Thermoselect, a European firm represented in the U.S. by Interstate Waste Technologies of 
Malvern, PA, has developed a system composed of 400 tpd modules processing MSW.  This 
technology has been applied in commercial plants in Europe and Japan, and the basic 
process is shown in Figure 7. 
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Figure 7- Typical Gasification System10 

Waste is fed into a gasification chamber to begin the heating process, after being 
compressed to remove entrapped air.  Some oxygen, sufficient only to maintain the heat 
necessary for the process to proceed, is injected into the reactor where temperatures in 
excess of 3,000oF are generated.  At this high temperature, organic materials in the MSW 
will dissociate into hydrogen, methane, carbon dioxide, water vapor, etc., and non-organics 
will melt and form a glass-like slag.  After the gas is cleaned, water is removed, and the gas 
can be used for power generation, heating, or other purposes.  The glass-like slag 
potentially can be used as fill, or as a building material for roads, etc. 

                                         
10 Source: Interstate Waste Technologies, Inc., Malvern, PA. 



APPENDIX A   
 

November 2009 A-12  

A variation of the fluid bed incineration system previously described is the fluidized-bed 
gasifier, shown in Figure 8. 

 

 

Figure 8 - RDF Fluidized Bed Gasification System11 

 

Although this system is described as gasification technology, it does not export a burnable 
gas.  RDF is first prepared using a process similar to the ones illustrated in Figure 4 and 
Figure 5.  The RDF is then charged to the fluid bed and the gas generated is directed to a 
secondary combustion chamber, shown above, with molten slag dropping out to a water-
cooled sump.  The molten slag solidifies into a glass-like material which can be used as a 
construction material or fill.  Heat from the gas fired in the combustion chamber is captured 
in hot water tubes to generate steam which can be used for electric power generation.  
Without the generation of a usable gas stream and with the necessity of a combustion 
chamber for gas burn-out, this system is an incinerator. 

A gasifier marketed for MSW is built by EnTech of Devon, England, as shown in the 
schematic in Figure 9.  This is a complex system which generates recyclable metals, plastics 
and other potential revenue streams, in addition to a salable syngas.  EnTech reports nine 
small-scale facilities in operation.  A 67 tpd facility operates on a mixture of MSW. 

                                         
11 Source: Ebara Corporation, Tokyo, Japan. 
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Figure 9 - EnTech Process Schematic12 

As shown in Figure 9, MSW is classified by a combination bag breaker and gravity separator 
process, termed a “Kinetic Streamer.”  Oversize materials, which are basically inorganic, are 
directed either to a plastics recycler or a non-plastics recycling station, while the majority of 
waste (presumably organic) is directed to a dryer to remove entrained moisture.  The dryer 
utilizes the latent heat inherent in the organic content of the waste to produce the heat 
necessary to drive the gasification process.  The syngas can be fired in a waste heat boiler 
for steam and subsequent electric power production. 

3.2.2 Pyrolysis 

In pyrolysis, an organic waste (MSW) is heated without oxygen (or air), similar to the 
generation of coke from coal or charcoal from wood.  Both a char and a gas are generated.  
The gas is burned out in a gaseous phase, requiring much less oxygen than incineration.  
The char will usually melt at the temperatures within the pyrolysis chamber and will be 
discharged along with a black gravel-like substance, termed frit.  Advantages of this process 
are in the lack of air entering the chamber and the resulting smaller size of system 
components.  Without air, there is little nitrogen oxide generation and low particulate (soot) 
formation.  There have been many attempts to develop this technology outside a laboratory 
or a pilot plant.  In full-scale demonstrations in the 1970s, it was difficult to maintain a 
sealed chamber to keep air out, and waste variability creates problems in maintaining 
consistent operation.  When the pyrolysis gas is fired in a combustion chamber that is part 
of the system, the system is classified as an incinerator. 

As shown in Figure 10, MSW is shredded into a uniform size capable of feeding into the 
thermal converter, or pyrolysis chamber.  The pyrolysis gas generated is fired in a 
secondary combustion chamber, or thermal oxidizer, and passes through a waste heat 
boiler for heat recovery.  Char drops out the bottom of the pyrolysis chamber for disposal or 
further processing for recovery of metals and other constituents.  Although this system is 
marketed as a pyrolysis system, a combustion chamber is necessary for its operation (for 

                                         
12 Source: Entech. 
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destroying organics in the off-gas) and the presence of this chamber classifies the system 
as an incinerator. 

 

Figure 10 - Process Diagram of a Pyrolysis System13 

3.2.3 Plasma Arc 

Plasma arc technology is a gasification system that uses the intense heat generated by a 
plasma torch to drive the process.  Net energy generation is not established based on 
Japanese and European experience.  It is a pyrolysis-related process where little or no 
oxygen is injected into a reactor.  A typical unit is shown in Figure 11. 

Electric current is passed through a series of torches at the bottom of a reactor, which heat 
a process gas (not shown) to a temperature in excess of 5,000°F.  This hot gas stream 
heats waste within the reactor to over 3,500°F and, as air is provided to the system at a low 
controlled rate, some of the waste will burn to help maintain reactor temperature.  At this 
high temperature, organics within the waste will form elemental compounds, such as 
hydrogen, oxygen and carbon, with some of this carbon converting to carbon monoxide or 
methane.  The gas flow will have a high enough heat content to be able to sustain its own 
combustion and be used as a fuel gas external to the system. 

The inorganic portion of the waste will form a liquid slag which eventually drops from the 
reactor into a water bath.  As soon as it hits the water, it will shatter into a glassy-looking 
residue or frit that may be suitable for fill or use as a construction material. 

 

 

                                         
13 Source: Integrated Energy Systems, Inc., Romoland, CA. 



  APPENDIX A 
 

 A-15 November 2009 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 11 - Cross-Section of a Plasma Arc Furnace14 

 

3.2.4 Biological Fuel Production 

Producing a “fuel” product from organic materials in waste by biological processes is termed 
biological fuel production.  Typically, this fuel product takes the form of combustible gas or 
liquid produced when organic material in waste breaks down.  Decomposition of the organic 
portion of waste by microorganisms in the absence of oxygen, known as “anaerobic 
digesting,” creates methane (CH4) and other gases in combination with about half the 
energy of natural gas.  This biogas can be used as a fuel and burned for energy or power 
production directly.  It can also be refined to produce a pipeline-quality gas that is almost 
pure methane and further processed into a liquid fuel like methanol. 

3.2.5 Cellulosic Ethanol 

Ethyl alcohol, ethanol, is a biofuel that is usually produced from fermented corn sugar or 
starch but can be produced from wood, grasses, or other cellulose containing material, 
including the organic portion of solid waste.  This is referred to as cellulosic ethanol.  It is 
chemically identical to ethanol from other sources, such as corn starch or sugar, but has the 
advantage that the feedstock is lignocellulose raw material that is highly abundant and 

                                         
14 Geoplasma, Atlanta, GA. 
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diverse. (The word "cellulosic" simply refers to the source material.) However, it differs in 
that it requires a greater amount of processing to make the sugar monomers available to 
the microorganisms that are typically used to produce ethanol by fermentation. 

According to U.S. Department of Energy studies conducted by the Argonne Laboratories of 
the University of Chicago, one of the benefits of cellulosic ethanol is that it reduces GHG by 
85% over reformulated gasoline.  By contrast, ethanol from corn, which most frequently 
uses natural gas to provide energy for the process, may not reduce GHG emissions at all 
depending on how the starch-based feedstock is produced. 

There are five steps to produce ethanol using a biological approach: 

• A "pretreatment" phase to make the lignocellulosic material, such as wood, straw or 
solid waste, amenable to hydrolysis, and to remove as many contaminants as 
possible. 

• Cellulose hydrolysis (cellulolysis) to break down the molecules into sugars. 
• Separation of the sugar solution from the residual materials, notably lignin. 
• Microbial fermentation of the sugar solution. 
• Distillation to produce 99.5% pure alcohol. 

 

The process is shown graphically in Figure 12; however, steps 2, 3 and 4 are shown in one 
stage or process.  Abengoa Bioenergy, a company that has developed several ethanol 
production facilities using agricultural residues such as wheat straw as the feedstock, 
accomplishes these steps in a single reactor. 

• Pretreatment 

 

The first stage is physical processing of the feedstock: size reduction and removal of 
contaminants.  This is similar to the production of RDF.  This is especially important with 
solid waste where the fermentable portion may only be 60% to 70% of the feed.  Once the 
MSW is physically prepared cellulose, its susceptibility to fermentation is still curtailed by its 
rigid structure.  As a result, an effective additional treatment is needed to liberate the 
cellulose from the lignin seal and its crystalline structure so as to render it accessible for a 
subsequent hydrolysis step.  A number of pretreatment approaches have been developed to 
liberate the cellulose and increase its reactability. To date, the available pretreatment 
techniques include acid hydrolysis, steam explosion, ammonia fiber expansion, alkaline wet 
oxidation and ozone pretreatment. Besides effective cellulose liberation, an ideal 
pretreatment has to minimize the formation of degradation products because of their 
inhibitory effects on subsequent hydrolysis and fermentation processes. 

 



  APPENDIX A 
 

 A-17 November 2009 

 
Figure 12 - Process Flow of the BCyL Biomass Ethanol Plant15 

 

• Hydrolysis 

 

The cellulose molecules are composed of long chains of sugar molecules.  In order to break 
the cellulose down into sugars, the hydrolysis process is employed. There are two major 
cellulose hydrolysis processes: 

• Acid hydrolysis - dilute acid may be used under high heat and high pressure, or 
more concentrated acid can be used at lower temperatures and pressure. A 
decrystalized cellulosic mixture of acid and sugars reacts in the presence of water 
to complete individual sugar molecules (hydrolysis). 

• Enzymatic hydrolysis - uses several enzymes at various stages of this conversion 
and has the advantage that lignocellulosic materials can be hydrolyzed with 

                                         
15 Source: Abengoa Bioenergy 
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relatively mild processing conditions, which avoids the formation of byproducts 
that would otherwise inhibit enzyme activity. 

These have been utilized singly or in combination to break the cellulose chains into free 
sugar, which is fermented for alcohol production. 
 

• Sugar Separation 

 
Approximately half of the energy value in the cellulosic feedstock is captured in the sugars 
produced in hydrolysis.  Fermentation will be more efficient if this is separated from other 
compounds, especially lignin.  This can be accomplished with membranes.  The lignin also 
contains about half of the energy and can be used as an energy source for the process. 

• Fermentation 

 

Once the cellulose has been broken into sugars, microorganisms are used to ferment the 
sugar and produce ethanol.  Traditionally, baker’s yeast has long been used in the brewing 
industry to produce ethanol from hexoses (6-carbon sugar). When lignocellulosic biomass is 
hydrolyzed to produce sugars, several sugars are produced including xylose and arabinose 
(5-carbon sugars).  As a result, specially engineered microorganisms, mainly yeasts, have 
been developed and utilized in fuel ethanol production from cellulose. 
 

• Distillation 

 

The liquid resulting from fermentation is separated from any solids and heated to volatize 
the ethyl alcohol which is then condensed.  The process is repeated to increase the ethanol 
concentration.  An adsorption technique may be used to remove the remaining water to 
produce anhydrous ethanol. 

Because of the concern about using food crops to produce fuels and the potential cost 
savings, a large number of companies have developed cellulosic ethanol technologies, 
including: 

• Abengoa Bioenergy 
• Alico 
• BlueFire Ethanol 
• China Resources Alcohol Corporation (CRAC) 
• Dyadic International, Inc. 
• GreenField Ethanol 
• Gulf Coast Energy 
• Iogen Corporation 
• Mascoma 
• POET Biorefinery 
• Range Fuels 
• SunOpta Inc. 
• Verenium Corporation 
• Xethanol 
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3.2.6  Biogas 

Roger Haug defines composting as “the biological decomposition and stabilization of organic 
substrates, under conditions that allow development of thermophilic temperatures as a 
result of biologically produced heat, to produce a final product that is stable, free of 
pathogens and plant seeds, and can be beneficially applied to land.” 16  Composting of MSW 
or a portion of MSW such as yard waste is usually carried out in the presence of air 
(aerobically) to produce a soil amendment and to reduce the amount of MSW being 
deposited in landfills.  When composting is done in the absence of air (anaerobically), the 
biogas produced contains a significant amount of methane, about 50%.  To capture this 
biogas the process must be in a closed vessel. 

When anaerobic digestion is applied to the organic fraction of MSW, the primary purpose of 
the facility shifts from landfill diversion to biogas production.  There are many anaerobic 
digestion plants both in use today and historically that have been installed to produce and 
utilize biogas as well as manage a waste.  However, most of these facilities utilize sewage 
sludge, animal manures and other homogeneous wastes as feedstock.  Very few utilize MSW 
as a feedstock. 

It has long been common practice in Europe to use anaerobic digestion at waste water 
treatment facilities to treat sewage sludge.  It has been less common over the same period 
to use anaerobic digestion to treat industrial effluents and agricultural sludges, although 
there are a number of examples dating back to the 1950s.  In the last 10 years or so in 
Europe, because of the introduction of a requirement that the separated organic fraction of 
MSW be treated before landfill disposal, anaerobic digestion has been adopted for this 
purpose.  Anaerobic digestion has long been popular in India where a large number of small 
and simple facilities are in use processing farm wastes.  Currently, a number of vendors are 
offering farm-based systems in both Europe and the United States. 

The process of producing biogas from MSW by anaerobic digestion has similar steps to the 
production of liquid biofuel discussed above.  The process includes: 

• A "pretreatment" phase to make the organic material more available for digestion by 
size reduction and to remove recyclable materials and contaminates. 

• Digestion of the organic material in a closed vessel by microorganisms. 
• Treatment of the biogas to remove water, compress the gas, and other processes 

depending on the end use. 
• Curing of the solid residue from the digestion to produce a compost product which 

may be marketable. 

The longest established anaerobic treatment processes include: 
• Anaerobic suspended growth 
• Upflow and down-flow anaerobic attached growth 
• Fluidized-bed attached growth 
• Upflow anaerobic sludge blanket (uasb) 
• Covered anaerobic lagoons 
• Membrane separation anaerobic processes 
• Dry process anaerobic digestion of MSW 

                                         
16 Roger T. Haug, The Practical Handbook of Compost Engineering, Lewis Publishers, 1993. 
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The above emerge in process designs, when developed and offered by the technology 
providers, which are either optimized to: 

• Efficiently remove material (mostly organic) from liquid streams to permit discharge 
of a treated effluent to a specified water quality standard, and biogas production may 
be just incidental. 

• To provide treatment of a waste material, including MSW, to make it suitable for 
diversion away from landfill, with biogas generation optimized for revenue creation, 
and potential sales of fibrous and liquid fertilizer by-products. 

3.2.7 Anaerobic Digestion 

As applied to the processing of MSW, anaerobic digestion is a wet treatment process where 
waste is first pre-sorted and then fed into water tanks.  Using agitators, pumps, conveyors 
and other materials handling equipment, MSW is wetted and dissolved.  Metals, glass and 
other constituents of MSW that have no affinity for water are eventually discharged from the 
system into dedicated containers for recycling, further processing or final disposal.  The 
paper, garbage, soluble components, etc., generate “black water” which has a relatively 
high organic content.  This stream is taken to a series of digesters where the time it sits in 
the chamber, the residence time, will be sufficient to generate an off-gas.  The process is 
shown in the schematic in Figure 13. 

 

Figure 13 - Process Flow for Anaerobic Digestion System17 
 

This gas is rich in methane and other organics and can be burned as a fuel for heating or for 
electric power generation.  The solid residual from the digestion process is similar to 
compost and can be used as a soil amendment.  The process also separates out recyclable 
materials such as glass and metals.  There are many such facilities processing sewage 
sludge, manure and other homogeneous wastes. 

ArrowBio of Haifa, Israel, is an example of a vendor that is offering to construct anaerobic 
digestion facilities to process MSW in the United States.  They have responded to 
procurements in Los Angeles and New York.  They operate a 300 tpd full-scale MSW 
demonstration process line in Tel Aviv, illustrated in Figure 14.17 

                                         
17 Source: ArrowBio, Haifa, Israel. 
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The system operates without high temperatures or pressure.  In theory, it is extremely 
simple, relying on non-specialized mechanical equipment (pumps, screens, macerators, 
tanks, conveyors, etc.) for operation.  Digestion occurs through the presence of natural 
microorganisms in MSW, so charging with specialty or unique bacteria is not necessary.  It 
has a high resistance to upsets because of the scale of its operation, i.e., 300 tons of MSW 
entering the system per day, and any poisons that might threaten the digestion process (as 
has been experienced with sewage treatment plant digesters) are likely to be of such small 
fraction that it will have no significant effect on digester cultures. 

The system is equipment and labor intensive.  Although redundancy is normally built into 
the system, with multiple process lines and duplication of critical pumps, conveyors, etc., 
additional equipment adds to the number of separate processes and associated equipment 
necessary for operation.  The Tel Aviv installation of Arrowbio has thus far experienced 
many shut-downs due to the presence of troublesome components in the input waste 
stream. To combat this, a higher level of pre-processing is being implemented so that future 
applications can operate more reliably. 

 

Figure 14 - ArrowBio Facility in Israel 

 

4.  Worldwide Experience of Waste Processing 
Technologies and Vendors 

This section presents an overview of the past and current experience of WPT in the U.S. and 
elsewhere. 
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4.1  Mass-Burn/Waterwall Combustion 

No new mass-burn WTEF have been built in the United States for the past ten years, 
although there have been acquisitions and ownership and operator changes at certain 
existing facilities, as well as some facility expansions.  As a result, the firms associated with 
mass-burn WTE are operators, owners, or owner/operators of existing facilities.  As shown 
in the Table 4, Covanta and Wheelabrator own and operate the majority of privately-owned 
WTEF.  Most of the WTEF, both public and private, are operated by Covanta, 
Montenay/Veolia or Wheelabrator.  Table 4 also shows the range in tons processed per day 
between facility owners and operators, with publicly operated facilities processing smaller 
amounts of waste than those operated privately. 

Table 4 - U.S. Mass-Burn/Waterwall Facilities18 

Entity Owned Tons processed 
per day 

Operated Tons processed 
per day 

Public 39 200 – 3,000 12  200 - 500 
Covanta 11 400 – 3,000 27  400 – 3,000 
Montenay/Veolia   2 500 – 1,200   9  500 – 3,000 
Wheelabrator 10 200 – 2,250 16  200 – 2,250 
Other   3 550 – 2,250   1  200 – 1,380 

Total 65  65  
 
Some of the mass-burn technology had been purchased from American firms such as 
Detroit Stoker, Combustion Engineering and Babcock & Wilcox, but the majority of these 
existing systems are of European design.  The two leading suppliers of WTE grate systems 
in the United States and overseas are The Martin Company of Germany and Von Roll of 
Switzerland. 

While new WTE facility procurements have declined in the United States, the market for this 
equipment has increased in Europe and in Eastern Asia, with European and Japanese 
systems suppliers actively marketing their systems and consistently improving their 
performance.  This technology is well tested and is used more than any other for large 
WTEF in the United States and overseas. 

4.2  Mass-Burn/Modular Combustion 

Modular systems are used for smaller WTEF (between 80 – 420 tpd) and for industrial 
applications.  Unlike mass burn/waterwall systems, there are a number of American firms 
supplying such systems in the United States, and they are competitive in overseas markets 
as well.  The more active of these suppliers are Consutech Systems of Richmond, Virginia, 
Enercon Systems, Inc. of Elyria, Ohio, and Basic Environmental Engineering of Chicago.  
They have each been supplying incineration systems for MSW and other wastes for over 25 
years. 

 
Other U.S. firms, such as Energy Answers of Albany, NY, and Covanta Energy of Fairfield, 
NJ, are marketing project development and management services for WTE modular 
facilities. 

                                         
18 Integrated Waste Services Association, 2004 Directory of WTEF. 
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4.3  Refuse-derived Fuel/Dedicated Boiler 

As with mass-burn systems, there have not been any new Refuse-derived Fuel (RDF) 
systems constructed in the United States in the past decade.  For most of the 12 RDF WTEF 
currently in operation, Excel, Veolia and Covanta Energy are the operating contractors.  The 
front-end processing utilizes a variety of unit processes depending upon the boiler 
requirements and the design philosophy.  The unit process equipment, shredders, magnetic 
separators, screens, conveyors, etc., are all standard items available from a variety of 
manufacturers. 
 
Equipment used in this technology is adapted from equipment provided in coal-fired 
electricity generation facilities, and there are many established system and equipment 
suppliers marketing in the U.S., such as Foster Wheeler, Riley, Babcock and Wilcox, Detroit 
Stoker, ABB and Wärtsilä. 

4.4  RDF/Fluidized Bed 

While there are several RDF/fluid bed systems operating in Europe (particularly in 
Scandinavia, where a number of fluid bed incinerator manufacturers are located), there is 
only one such facility in operation with RDF from MSW in the United States, located in 
French Island, WI.  It is owned and operated by Excel Energy of Minneapolis.  The 
equipment was supplied by Energy Products of Idaho in Coeur d’Alene, the only U.S. firm 
currently manufacturing these furnaces for RDF firing. 

4.5  Gasification 

Japan currently has seven facilities operating with gasification technology.  At least two of 
these facilities fire MSW, with the largest firing up to 700 tpd of MSW.  In Europe and Asia, 
approximately 20 syngas gasification facilities are operating on MSW.  Most of these 
facilities are relatively small, processing less than 10 tpd, with none designed to process 
more than 70 tpd. 

4.6  Pyrolysis 

With pyrolysis, MSW is heated in an oxygen-starved environment to produce a fuel gas that 
is then incinerated to generate steam and/or electricity.  In the 1970s, a number of 
pyrolysis facilities were constructed using MSW as a feedstock.  Several were built with 
partial funding provided by U.S. EPA.  The largest of these was the Monsanto facility in 
Baltimore, MD, which had a capacity of 1,000 tpd.  This facility did not meet its 
environmental requirements due to operational scale-up problems and was torn down.  
Other smaller, 100 to 200 tpd, MSW pyrolysis facilities were built at that time by Union 
Carbide, Andco Torrax, and Occidental Petroleum.  These facilities were recipients of U.S. 
EPA grant funds and were closed for operational and financial reasons. Currently, there are 
no full-scale pyrolysis systems in commercial operation on MSW in the United States.  A 
pilot demonstration system has been operating in southern California for two years.  It was 
built and is operated by International Environmental Solutions, of Romoland, CA. 
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4.7 Plasma Arc 

The plasma arc furnace is a commercial unit process made and marketed by Westinghouse.  
It has been successfully applied to a variety of industrial applications; however, there are no 
commercial-scale plasma arc systems firing MSW in the United States at this time.  There 
are pilot facilities used for ash vitrification in Japan and a smaller Japanese facility firing 
MSW, but attempts to apply this process in the United States have not yet been successful.  
However, several vendors are advancing projects as described earlier.  The electric power 
requirements for the torch are significant, and maintenance of torches and reactor 
refractory materials is also a significant expense item. 

Few, if any, of the plasma arc pilot facilities have been able to generate a fuel gas (syngas), 
and air emissions have been found to be no better than conventional incineration systems. 
The Atlanta firm Geoplasma has a development contract and is negotiating a contract for 
implementation of a large plasma arc facility for MSW in St. Lucie County, Florida, which will 
also be used for processing mined landfill waste.  Also, the City of Tallahassee, Florida 
approved the contract for Green Power Systems to begin development of a 1,000 tpd 
plasma gasification facility, which is scheduled to begin operations in 2010. 

4.8 Biological Fuel Production 

4.8.1 Cellulosic Ethanol 

There are a number of commercial facilities in the U.S. (See Table 5) and worldwide 
producing cellulosic ethanol, a biofuel produced from lignocellulose, a structural material 
that comprises much of the mass of plants.  These facilities utilize a variety of biomass 
feedstocks.  Biomass is any living or recently dead biological material that can be used as 
fuel or for industrial production.  Biomass feedstocks include crops grown specifically for use 
as a feedstock, such as corn or hemp, agricultural residues, and other organic residues and 
wastes, including the organic portion of MSW.  Currently, no U.S. facilities are feeding MSW 
at a commercial scale, but a number of vendors are planning to use MSW as a feedstock, 
and various projects and procurements for ethanol production from MSW involving various 
companies have been reported. 
 
Abengoa Bioenergy owns and operates five cellulosic ethanol facilities throughout the United 
States and Europe. It is currently the fifth largest producer of cellulosic ethanol in the United 
States with a total of four facilities located in Kansas, New Mexico, and Nebraska. The most 
recent began operations in mid 2007. 
 
The world’s first commercial scale demonstration biomass facility is being constructed by 
Abengoa Bioenergy to exhibit its biomass-to-ethanol process technology.  Located in 
Babilafuente (Salamanca), Spain, the biomass facility will process 77 tons of agricultural 
residues, such as wheat straw, each day and produce over 1.3 million gallons of fuel grade 
ethanol per year.  Bioethanol is most currently used in Brazil, where longstanding policies 
promote and encourage the use of bioethanol as fuel for transportation. 
 
CleanTech Biofuels reportedly has a cellulosic ethanol pilot facility operating on MSW in 
Golden, Colorado. 
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Table 5 - Commercial Cellulosic Ethanol Facilities in the U.S.  

(Operational or Under Construction)19 

 

Company 

 

Location 

 

Feedstock 

Capacity 
(million 
gallons 

per year)  

Abengoa Bioenergy Hugoton, KS Wheat straw 12 
Alico La Belle, FL Multiple sources N/A 
BlueFire Ethanol Irvine, CA Multiple sources 17 
Gulf Coast Energy Mossy Head, FL Wood waste 70 
Mascoma Lansing, MI Wood 40 
POET Biorefinery Emmetsburg, IA Corn cobs 25 
Range Fuels Treutlen County, GA Wood waste 20 
SunOpta Little Falls, MN Wood chips 10 
Xethanol Auburndale, FL Citrus peels   8 

 
None of the facilities shown in Table 5 uses MSW as feedstock.  As of January 2008, U.S. 
Department of Energy (DOE) had made seven grants to help develop small-scale cellulosic 
ethanol facilities.  These facilities will produce between 1.3 and 5.5 million gallons of ethanol 
per year.  The feedstocks projected for these facilities include wood chips, switch grass, corn 
cobs, and agricultural and forest residues.  None of the facilities are projected to use MSW.  
The aggregate total projected capital cost of these facilities is $634 million, with DOE 
contributing $199 million in the form of the grants. 

4.8.2 Biogas - Anaerobic Digestion 

Biogas or synthesis gas, a mixture of carbon monoxide and hydrogen, can be converted into 
liquid hydrocarbons of various forms.  A number of technologies produce gas, primarily 
methane, which can be converted to liquid fuels utilizing Fischer-Tropsch Synthesis, a 
process developed in Germany in the early 20th Century. This process is a catalyzed 
chemical reaction which takes place at low temperatures (300o to 600oF) and at high 
pressure.  The most common catalysts are based on iron and cobalt, although nickel and 
ruthenium have also been used. The process produces a synthetic petroleum substitute for 
use as synthetic fuel, biodiesel. The Fischer-Tropsch process has been used to convert gases 
from a variety of feedstocks to liquid fuel, including coal and biomass. 
 
When biomass is used, the cellulosic materials must first be converted to biogas and then to 
liquid fuel using the Fischer-Tropsch process.  The Fischer-Tropsch process is an established 
technology that has been applied on a large scale in some industrial sectors.  Large-scale 
commercialization is impeded by high capital costs, high operation and maintenance costs, 
the uncertain and volatile price of crude oil, and environmental concerns.  
 
As mentioned earlier, biogas production from wastes is a mature technology with both large 
and small-scale units in production worldwide.  In India alone, there are over 2 million farm 
units that produce biogas from animal manures and other wastes.  As of 2006, there were 
thousands of small plants in Europe; Germany alone had 3,500 that produced a total of 
1,100 MW.  The newest of these plants range between 400 and 800 KW, using crops and 
manure for feedstock.  In southern Europe, the production of biogas is primarily from 
                                         
19 Source: Grainnet.com Building Cellulose 
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landfills. In 2007, a report on the potential of biogas in Europe by the Öko-Instituts and the 
Institut für Energetik in Leipzig concluded that Germany alone can produce more biogas by 
2020 than all of the European Union’s (EU) current natural gas imports from Russia.  
 

5. Recent Research/Procurements for Waste 
Processing Technologies by Others 

The most recently constructed MSW processing WTE facility in the U.S. commenced 
operations in 1996.20  Since that time, no commercial plant has been implemented.  Several 
reasons account for this lull of activity in the WTE field: 

• Loss of Tax Credits – The 1986 Tax Reform Act eliminated the significant tax 
benefits for project owners/developers, contributing to the pipeline of projects. 

• Environmental Activism – Misinformation about air pollution and ash impacts, and 
preferences for recycling, created public resistance. 

• U.S. Supreme Court’s Carbone Decision21 (1994) – Effectively ended legislated 
flow control, creating uncertainty in the revenue stream for projects. 

• Megafills – Large landfills with low tipping fees and no put-or-pay waste supply 
requirement out-competed WTE for the market. 

• Amendment to the Clean Air Act (1998) – New regulations required retrofit on 
existing facilities and drove up WTE costs, effective as of December 2000. 

• Lack of Federal Leadership (1990 – 2005) – Visible opposition by U.S. EPA to 
combustion and preference for waste reduction/recycling sent negative message 
about WTE. 

• Moderate Fossil Fuel Costs – The rapidly increasing fossil fuel costs of the 1970s 
and ‘80s stabilized, reducing the projected value of the energy products from 
WTEFs, which were key drivers in facilities developed earlier, and making overall 
project economics less attractive. 

In the past few years, however, interest in WTE and waste conversion has begun to grow 
again.  This renewed interest in waste processing technologies is due to several factors: 

• Proven WTE Track Record – superior environmental performance, reliability, 
advancements in technology and successful ash handling strategies have made 
WTE an acceptable option to consider as part of waste management planning. 

• Increasing Fossil Fuel Costs – With the price of oil now over $100 per barrel, the 
cost of transportation fuels is making MSW hauling and landfilling more 
expensive.  In addition, the cost of electricity from fossil fuels is increasing, 
making electricity from waste more valuable and making WTE more competitive. 

• Growing Interest in Renewable Energy – Many states are requiring utilities to 
generate a portion of their electricity from renewable sources, which sometimes 
includes WTE; the Federal government has included WTE in its definition of 
renewable energy. 

                                         
20 Covanta’s 2,250 tpd facility in Niagara Falls, NY. 
21 C & A Carbone, Inc. v. Town of Clarkstown, 511 U.S. 383 (1994). 
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• Change in Approach by U.S. EPA – In 2006, the U.S. EPA revised its waste 
management hierarchy to include WTE explicitly as the third priority after waste 
reduction and recycling/composting. 

• Concern About Greenhouse Gases – WTE has a smaller carbon footprint than 
landfilling or fossil-fuel generated electricity22. 

• Reversal of Carbone – The 2007 Supreme Court decision in the Oneida-Herkimer 
case23 effectively restored to local governments the ability to implement flow 
control (through legislation/ordinance, increasing the security of the waste 
stream to support the financing of WTE projects. 

• Long distance transfer and disposal getting more expensive. 

 

These and other local considerations have led a growing number of communities to re-
investigate WPT as a component of their solid waste management systems.  The following 
subsection describes some of the recent initiatives to evaluate and choose WPT – WTE and 
others – to handle significant waste streams in the future.  Included is a summary of the 
technologies and vendors selected through these evaluation processes that represent the 
most promising alternatives as a waste disposal option. 

5.1 Recent Research 

5.1.1 New York City, NY24 

In 2004, the City of New York commissioned a report to evaluate new and emerging waste 
management and recycling technologies and approaches.  The objective of the evaluation 
was to provide information to assist the City in its ongoing planning efforts for its waste 
management system.  The report identified which innovative technologies were available at 
present, i.e., commercially operational processing of MSW, and which were promising but in 
an earlier stage of development.  It also compared the newer technologies to conventional 
WTE technology to identify the potential advantages and disadvantages that may exist in 
the pursuit of innovative technologies.  Conventional WTE was chosen as a point of 
comparison since such technology was the most widely used technology available at the 
time for reducing the quantity of landfilled post-recycled waste. 
 
The report was released in September 2004.  The report indicated that 44 companies 
responded to the initial request for information.  The City has commenced a siting Task 
Force to look at the five boroughs to identify a site on which to build a pilot facility.  Once 
the site has been identified, an RFP will be issued based on the specifications and condition 
of the site and will be made available to all proven and unproven technology vendors. 

 
As part of the process, the City collected information on capital cost from the suppliers.  
Based on six responses, the capital cost per installed ton for anaerobic digestion ranged 
from $74,000 (586 tpd) to $82,000 (500 tpd); for gasification, the range was $155,000 

                                         
22 Thorneloe, Susan A., Weitz, Keith A., Nishtala, Subba R., Yarkosky, Sherry, and Zanes, Maria.  “The Impact of 

Municipal Solid Waste Management on Greenhouse Gas Emissions in the United States.”  Journal of the Air & 
Waste Management Association 52 (September 2002):  1000-1011. 

23 United Haulers Assn., Inc. v. Oneida-Herkimer Solid Waste Management Authority, No. 05-1345, 2007 WL 
1237912 (U.S. April 30, 2007). 

24 Evaluation of New and Emerging Solid Waste Management Technologies, September 16, 2004. 
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(2,612 tpd) to $258,000 (2,959 tpd); one plasma arc gasification response gave a capital 
cost of $321,000 (2,729 tpd).  These figures were for facilities of widely varying sizes and 
were not standardized. 
 

5.1.2 City of Los Angeles, CA 

Phase I25 
 
In 2004, the City of Los Angeles, Bureau of Sanitation (Bureau) began a study to evaluate 
MSW alternative treatment technologies capable of processing Black Bin material (curbside-
collected residential MSW) to significantly reduce the amount of such material going to 
landfills. The Bureau’s overall objective was to select one or more suppliers to develop a 
facility using proven and commercialized technology to process the Black Bin material and 
produce usable by-products such as electricity, green fuel, and/or chemicals. 
 
The first step of this project was to develop a comprehensive list of potential technologies 
and suppliers. About 225 suppliers were screened, and 26 suppliers were selected to submit 
their detailed qualifications to the City.  In order to screen the technology suppliers, they 
were sent a brief survey based upon the technology screening criteria. The criteria applied 
were as follows: 
 

• Waste Treatability: The supplier was screened on whether they have MSW or similar 
feedstock processing experience. 

 
• Conversion Performance: The supplier was asked if their facility would produce 

marketable byproducts. 
 

• Throughput Requirement: This criterion was already met because the technology 
passed the technology screen. 

 
• Commercial Status: This criterion was already met because the technology passed 

the technology screen. 
 

• Technology Capability: The supplier was asked if their technology had processed at 
least 25 tpd of feedstock. 

 
Of the 26 suppliers requested to submit qualifications, 17 provided responses.  These 
suppliers and their technologies were thoroughly evaluated, and an Evaluation Report was 
published in September 2005 with the findings and ranking of the technologies that had met 
the criteria. 
 
In 2006, several suppliers were added to the short list, based on additional screening and a 
supplemental RFQ process. 
 
As part of the process, the City collected information on capital cost from the suppliers.  
Based on responses, the capital cost per installed ton for anaerobic digestion ranged from 
$99,000 to $201,000; for gasification, the range was $50,000 to $266,000; for pyrolysis, 

                                         
25 Request for Proposals for a Development Partner(s) for Processing Municipal Solid Waste Utilizing Alternative 

Technologies premised on Resource Recovery for the City of Los Angeles, February 5, 2007. 
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the range was $60,000 to $221,000; one mixed waste composting proposer gave a capital 
cost of $114,000.  These figures were for facilities of widely varying sizes and were not 
standardized. 
 
Phase II26 
 
On February 7, 2007, the City of Los Angeles released an RFP soliciting competitive 
proposals for a development partner(s) for processing MSW utilizing alternative technologies 
premised on resource recovery. The responsibilities of the development partners were to 
finance, design, build, own, and operate (with the option to transfer to the City after 20 
years) the resource recovery facility, at a throughput rate of 200-1,000 tpd. The facility was 
expected to provide diversion from landfill of no less than 80% of the City’s Black Bin 
(waste) material delivered to the facility. In addition, the City considered proposals from 
emerging/experimental technologies that could process less than 200 tpd as a potential 
second facility for testing emerging technologies. The emerging/experimental technology 
suppliers were to meet requirements outlined by the City in the RFP in order to be 
considered for the potential testing facility. Proposers of emerging/experimental 
technologies that did not meet those requirements were not evaluated further.  A total of 12 
technology suppliers submitted proposals in August 2007.  The City of Los Angeles' Bureau 
of Sanitation has reviewed the proposals and received presentations by the proposers. The 
Bureau has conducted site analyses and visits to all facilities and is putting together a 
recommendation by December 2008 of the finalists to be further evaluated.  
 
Phase III 
 
Phase III started 2008.  It will include developing contracts for selection and increasing the 
focus on public outreach. 
 

5.1.3 Los Angeles County, CA 

Phase I – Initial Technology Evaluation27 
 
Beginning in 2004, Los Angeles County conducted a preliminary evaluation of a range of 
conversion technologies and technology suppliers, and initiated efforts to identify MRFs and 
transfer stations (TS) in Southern California that could potentially host a conversion 
technology facility. A scope of investigation beyond Los Angeles County itself was 
considered important, as stakeholders in the evaluation extended beyond the County and 
the implications of this effort would be regional. 
 
In August 2005, the evaluation report was adopted. Phase I resulted in identification of a 
preliminary short list of technology suppliers and MRF/TS sites, along with development of a 
long-term strategy for implementation of a conversion technology demonstration facility at 
one of these sites. The County intentionally pursued integrating a conversion technology 
facility at a MRF/TS site in order to further divert post-recycling residual waste from 
landfilling and take advantage of a number of beneficial synergies from co-locating a 
conversion facility at a MRF. 
 

                                         
26 ibid. 
27 Los Angeles County Conversion Technology Evaluation Report ~ Phase II – Assessment, October 2007. 
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Phase II – Facilitation Efforts for Demonstration Facility28 
 
In July 2006, the County further advanced its efforts to facilitate development of a 
conversion technology demonstration facility. The approach was multi-disciplined, including 
environmental analysis and constructability. Key Phase II study areas included: 
 

• An independent evaluation and verification of the qualifications of selected 
technology suppliers and the capabilities of their conversion technologies. 

 
• An independent evaluation of candidate MRF/TS sites, to determine suitability for 

installation, integration and operation of one of the technologies. 
 

• A review of the required permits to facilitate the project. 
 

• Identification of funding opportunities and financing means. 
 

• Identification of potential County incentives (i.e., supporting benefits) to encourage 
facility development amongst potential project sponsors. 

 
• Negotiation activities to assist parties in developing project teams and a 

demonstration project. 
 
The Phase II report described progress to date on Phase II, and represented a culmination 
of approximately one year of work conducted by the County.  Five companies were issued 
Request for Offers (RFO) early in 2008 for a demonstration to be constructed at any one of 
four sites by the selected vendor. The five conversion technology suppliers considered and 
their corresponding technologies offered were:  Arrow Ecology utilizing anaerobic digestion; 
Changing World Technologies utilizing thermal depolymerization; International 
Environmental Solutions utilizing pyrolysis; Interstate Waste Technologies utilizing 
pyrolysis/gasification; and Ntech Environmental utilizing gasification. Five MRFs were 
considered for partnering with the technology supplier.  Only one MRF, Community 
Recycling/Resource Recovery, Inc. MRF, is located in L.A. County.  The Perris MRF/Transfer 
Station and the Robert A. Nelson Transfer Station and MRF (RANT) are located in Riverside 
County. Del Norte Regional Recycling and Transfer Station is situated in Ventura County and 
the Rainbow Disposal Co. Inc MRF is in Orange County. 
 
Phase III – Evaluation and Presentation of Offers 
 
Phase III of the project is expected to be finalized by the end of 2008.  The County has 
received several offers, with a deadline of August 15, 2008 for receipt.  It appears that 
Changing World Technologies is no longer participating and that the County is mostly 
working to locate these projects in privately owned MRFs in Riverside and Orange counties. 
Phase III will include the evaluation of these offers and the presentation of the results to the 
Board. Phase IV of the project is scheduled to begin in 2009. 
 

                                         
28 ibid. 
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5.2 Procurements 

5.2.1 Frederick and Carroll Counties, MD 

In May 2006, the Northeast Maryland Waste Disposal Authority (Authority) began a search 
for firms with Qualified Technologies to provide WTEF for Frederick and Carroll Counties. 
The Authority was seeking technologies that demonstrated success in the efficient and 
feasible conversion of MSW into marketable steam, thermal energy, fuel and electricity. 
Technologies that produced a fuel were to be considered if the fuel had been demonstrated 
to reliably and efficiently produce energy (Qualified Technologies). The Authority conducted 
a two-step procurement. The first step was the Request For Qualifications (RFQ) to identify 
firms with Qualified Technologies. Qualified Technologies were to be eligible for 
consideration in the second step, the Basis of Negotiation (BON). In order to be deemed a 
Qualified Technology, operating statistics from a reference facility had to be provided, with a 
minimum of three consecutive years of operating data, including waste processed, energy 
produced, air emissions and residue generation. 
 
The size of each unit could be as small as 100 tpd and as large as 750 tpd. The selection of 
unit size for each project was to be determined during the BON phase. 
 
In response to the directives, proposals were requested for the following three facility 
options: 
 

• A 900 tpd resource recovery facility to be located in Frederick County to process 
residential and commercial waste generated in Frederick County. 

 
• A 600 tpd resource recovery facility to be located in Carroll County to process 

residential and commercial waste generated in Carroll County. 
 
• A 1,500 tpd resource recovery facility to be located in Carroll County to process 

residential and commercial waste generated in both Frederick and Carroll Counties. 
 
After receipt of proposals from three vendors, the Authority, in conjunction with the 
participating jurisdictions, completed an initial review of the proposals and short-listed 
Covanta Energy and Wheelabrator Technologies.  As part of the initial review, the Authority 
met with Covanta and Wheelabrator to clarify their proposals and to ensure that the initial 
financial modeling results correctly represented their proposals and met the needs of the 
local jurisdictions. The Authority is currently seeking approvals from the jurisdictions to 
begin formal negotiations with the vendors to arrive at a final contract to be voted on by the 
jurisdictions’ Commissioners. If approved by the jurisdictions, the permitting and 
construction of the facilities could take up to five years. 

5.2.2 Harford County, MD 

In May 2006, the Northeast Maryland Waste Disposal Authority (Authority) began a search 
for firms with Qualified Technologies to provide an expansion of the WTE facility for Harford 
County, similar to the process conducted for Frederick and Carroll counties as described 
above. 
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In December 2006, The Authority issued a RFP for a Resource Recovery Facility (RRF) 
located in Harford County, Maryland. This was the second step in the two-step competitive 
procurement being conducted by the Authority. While the RFP was open to all interested 
and qualified vendors, only those technologies deemed qualified by the Authority were 
eligible for consideration. 
 
The Authority has short-listed both Covanta Energy and Wheelabrator Technologies 
proposals as responsive and will continue the procurement process with those firms. The 
Authority is currently seeking approval from Harford County to begin formal negotiations 
with the vendors to arrive at a final contract to be voted on by the Harford County Council.  
Best and final offers have been requested from both companies and should be received by 
the end of September 2008, followed by final selection and negotiations. 

5.2.3 City of Sacramento, CA 

In August 2007, the City of Sacramento, CA issued an RFQ soliciting an experienced and 
qualified firm to partner with it to process MSW utilizing alternative technologies premised 
on resource recovery and/or energy creation.  To qualify, firms must have had 
demonstrated experience and capacity to finance, design, build, own and operate a facility 
that processed MSW in excess of what the City currently disposes of, approximately 2,300 
tpd after diversion.  Sacramento was interested in a facility that used treatment 
technologies including, but not limited to, pyrolysis, gasification, advanced thermal recycling 
(a second generation advancement of mass-burn technologies), biological, chemical, 
physical and/or a combination thereof.  They wanted technologies that were well proven at 
commercial scale, had high landfill diversion rates, and could generate a wide range of 
useful by-products that could be marketed for revenue sharing by the City and its 
development partner. 
 
In October 2007, the City received 11 responses to the RFQ, not all of them waste 
processing technologies.  The City performed a technical evaluation of the responses and 
went to the Council to request an Exclusive Negotiating Rights Agreement (ENRA) with a 
single company, U.S. Science and Technology. A plasma arc gasification project is being 
evaluated with due diligence expected to be completed in September 2008.  City officials 
traveled to Japan to visit a facility that employs a similar technology at a commercial level 
(Westinghouse Plasma Corporation). A decision on the implementation of the project is 
expected in the near term. 

5.2.4 Broward County, FL 

The Broward County Solid Waste Disposal District (District) in July 2007 was considering 
changes to its solid waste management infrastructure in the near term. Because its disposal 
contracts with two privately-owned WTEF will reach the end of their initial service 
agreement terms in the near future, the District recognized that many options to be 
considered would require significant development time, and thus began the process to 
proactively evaluate such options. The District sought, through a Request for Expressions of 
Interest (RFEI), to identify firms that could meet all or a portion of the District’s future solid 
waste processing and disposal requirements, and that were consistent with its long-term 
objectives. While this was not a procurement, it was understood that information obtained 
during the process would be used to support future procurement(s). 
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The expressions of interest were due by October 2007, and 25 vendors responded to the 
REFI.  To date, the Broward County Solid Waste Disposal District, Resource Recovery Board 
has reviewed all the expressions of interest as well as presentations made to the Board by 
some of the respondents, and no further decisions have been made. Not all of the 
submittals were for WTE solutions.  Negotiations for a contract extension are taking place 
with existing WTE facility contractor Wheelabrator, and a decision to move forward is 
expected in 2008. 
 

5.2.5 St. Lucie County, FL 

On April 30, 2006, the Board of County Commissioners, St. Lucie County, Florida, solicited 
qualifications for the purpose of obtaining services to permit, finance, construct, operate, 
and own a Plasma Arc Gasification Facility to process MSW for St. Lucie County. The due 
date for the qualifications was May 2006. 
 
There was only one respondent to the RFQ issued by the County: Jacoby/Geoplasma.  
Subsequently, a development contract was signed, and the County is moving forward with 
the project. The developer plans to process 3,000 tpd, generating 120 megawatts of 
electricity, one-third of which will be consumed internally.  According to the developer, the 
facility will cost over $425 million and take two years to construct.  Construction is slated to 
begin pending receipt of permits.   

5.2.6 Hillsborough and Lee Counties, FL  

Two operating mass-burn waterwall facilities in Florida began expansions in 2007.  In Lee 
County, the 1200 tpd facility will add a third line with a 636 tpd capacity, using the same 
Covanta technology as the two operating lines, at a cost of $123.2 million or $194,000 per 
ton of installed capacity.  Hillsborough County sole-sourced to Covanta a new 600 tpd line 
to add to the two operating 600 tpd lines already in place.  The cost to Hillsborough County 
for the new line will be $123 million or $205,000 per installed ton of capacity.  The project is 
expected to be completed, tested and accepted by the County in July 2009.   

5.2.7 City of Tallahassee, FL  

The City of Tallahassee, FL, a public power community, in November 2006, issued a request 
for letter of interest to seven project developers requesting a two-page summary for 
consideration of their technology for development of a renewable energy facility serving the 
City of Tallahassee’s service territory within Leon County, FL.  The City received three 
written responses, all from developers using biomass as fuel for conventional steam 
generation.  Two additional companies made formal presentations to City representatives 
for advanced gasification projects, one project utilizing MSW and the other utilizing woody 
biomass as fuel source.  In January 2007, the City began direct negotiations with one of the 
companies that made the formal presentations, Green Power Systems based in Jacksonville, 
Florida.  In June 2007, the City approved the contract for Green Power Systems to begin 
development of a 1,000 tpd plasma gasification facility generating 35 MW net electricity.  
The power purchase agreement for the sale of electricity to the City of Tallahassee was 
signed in June 2007.  To date, Green Power Systems is conducting geo-technical work on 
site suitability as well as design and engineering work based on site suitability.  Financing 
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reportedly has been secured for the development of the facility, and it is scheduled to begin 
operation in October 2010. 
 

6. Technologies Chosen or Considered in Recent 
Research/Procurements 

 
In the foregoing studies, reports and procurements, a total of 78 technology vendors were 
represented, evaluated, screened or selected in some way for consideration as waste 
processing solutions for the local entities.  These 78 vendors offered 14 different 
technologies.   
 
The most often cited technology is mass burn. Second on the list is gasification. Also 
mentioned are anaerobic digestion, plasma arc, pyrolysis and thermal depolymerization.  
While this review is not systematic, it does provide a summary of the firms and technologies 
that are most active in the field, and those that localities across the U.S have been most 
interested in considering as they contemplate alternatives to landfilling MSW.  A 
comparative summary of waste processing technologies is presented in Table 6.  
 
 

7. Opinion on Economic Feasibility, Effectiveness, 
and Environmental Issues of Waste Processing 
Technologies 

7.1 Economic Feasibility of Waste Processing Technologies 

The economic characteristics of the waste processing technologies, including capital and 
operating costs and risk, are summarized in Table 6. 

Generally, capital costs for the proven technologies are in the range of $150,000 to 
$250,000 per ton of installed capacity, depending on size and facility configuration.  
Operating costs are in the range of $35 to $60 per ton processed, not including residue 
disposal, again dependent on size, equipment and operating profile, and assuming a private 
operator.  These figures are based on industry rules-of-thumb, recent operating results from 
selected facilities, surveys of industry professionals and related references. 

A significant factor in the net operating costs for these facilities is revenue from the sale of 
recovered energy and recyclables.  The energy revenue is a function of negotiations 
between the facility operator and the energy markets, typically a utility, and may include, 
besides a power rate, revenue for capacity and a requirement for standby power.  Capital 
equipment necessary for utility connections can also be part of the negotiations, and the 
actual figures have to be developed and refined for specific sites and requirements during a 
procurement/development and negotiation process. 
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7.2 Effectiveness of Waste Processing Technologies 

Since any WPT will have some residual in need of disposal, when discussing effectiveness of 
a WPT, emphasis is placed on obtaining the least amount of residual material for final 
disposal.  While combustion technologies significantly reduce the volume of material 
destined for landfills, the resulting ash must be managed.  Typical management methods 
include disposal in a Subtitle D landfill or beneficial use in construction projects and 
alternative daily cover for landfill wastes.  In Europe, where land for landfilling is scarce and 
several countries have banned landfills, the ash is processed to recycle the ferrous and 
nonferrous metals and the remainder is graded and used in road and other construction.   
 
The biological processes produce residues as well.  These are of two types: (1) inert 
residues that are landfilled and (2) organic residues that can be cured to be a soil 
amendment or compost.  Biological WPT are mass reduction technologies so that 
contaminants such as heavy metals are concentrated in the residue.  Tests for these 
contaminants need to be conducted during operations and appropriate measures taken. 
 
For all but the high-temperature thermal options and the anaerobic digestion system, an 
ash will be generated.  Bottom ash will be discharged from the bottom of the furnace 
chamber, and fly ash will be collected by the air pollution control system. In accordance 
with applicable law, WTE ash must be tested to ensure it is non-hazardous.  The test is 
called the Toxicity Characteristic Leaching Procedure (TCLP). 

Generally, the bottom ash has not been classified as a hazardous material, subject to ash 
testing and analysis.  Fly ash, however, will have a higher concentration of heavy metals 
and may also contain residual organics.  As such, it would likely be classified as a hazardous 
material if it fails toxicity testing, unless it is combined with bottom ash, as is the current 
U.S. practice. 
 

 



                   APPENDIX A 

              Appendix A - 36          April 2009 

 

 

Table 6 - Summary of Municipal Waste Processing Technologies 

        

         
  Technology 

Environmental Issues 
 

Economic Issues 

Risks/Liability* 
Risk 

Summary Alternative Description Experience Record Size Applicability Reliability Capital 
Operations/ 
Maintenance 

 

Mass-
Burn/Waterwall 

Unprocessed MSW fired in a 
chamber built of water tubes. Heat 
recovered for steam and/or 
electricity production 

The predominant method of 
WTE in the US and overseas 
for decades. Over 60 facilities 
currently in commercial 
operation 

Modules up to 750 tpd, 
with total facility size 
over 3,000 tpd 

High proven 
reliability, over 90% 

Air emissions (controlled 
by statute). Requires 
residual disposal. 

$200k to $262k per 
installed ton (high) 

$35 to $50/ton 
(moderate) O&M 
costs. Minimal 
materials recovery. 

Proven commercial 
technology at 
appropriate scale.  Very Low

 

Mass-
Burn/Modular 

Unprocessed MSW fired in a series of 
refractory chambers followed by a 
heat recovery boiler for steam 
and/or electricity production 

Substantial experience with 
facilities firing MSW in Europe 
and to a lesser extent in the 
U.S. 

Modules up to 150 tpd, 
with total facility size 
up to 450 tpd 

High proven 
reliability, over 90% 

Air emissions (controlled 
by statute). Requires 
residual disposal. 

$146k to $183k per 
installed ton 
(moderate) 

$50 to $60/ton (high) 
O&M costs. Minimal 
materials recovery. 

Proven commercial 
technology; limitations 
in scaling up to size 
needed.  

Low 

 

RDF/ Dedicated 
Boiler 

Shredded MSW, with ferrous metals 
removed, and fired in a chamber 
built of water tubes. Preprocessing 
can increase materials recovery. 

Dozens of facilities in 
operation since the 1970's 

Modules up to 750 tpd, 
with total facility size 
over 3,000 tpd 

Good proven 
reliability, over 80% 

Air emissions (controlled 
by statute). Requires 
residual disposal. 

$158k to $198k per 
installed ton 
(moderate) 

$50 to $55/ton (high) 
O&M costs. Good 
materials recovery 
revenue potential. 

Proven commercial 
technology at 
appropriate scale. Low 

 

RDF/Fluid Bed 

Shredded MSW fired in a sand bed. 
Preprocessing can increase materials 
recovery.  

One facility firing MSW in the 
US, other units in Europe and 
Japan 

Facility size up to 460 
tpd 

Good proven 
reliability, over 80% 

Air emissions (controlled 
by statute). Requires 
residual disposal. 

High capital cost High O&M costs. Good 
materials recovery 
revenue potential. 

Proven technology; 
limited U.S commercial 
experience; scalability 
an issue.  

Moderate

 

Pyrolysis 

Heated MSW in oxygen-starved 
environment produces a fuel gas 
that is incinerated to generate 
usable energy - steam and/or 
electricity 

One pilot facility in California 
operating for 2 years 

Pilot facility sized for 
50 tpd MSW 

Insufficient 
experience to 
establish reliability 
estimate 

Air emissions (controlled 
by statute), Odors from 
MSW transport. Residue 
may have beneficial use. 

High capital cost High O&M costs High risk, uncertain 
commercial potential. 
No operating experience 
with large scale 
operations.  

High 

 

Gasification 

Heated MSW in oxygen-starved 
environment generates a fuel gas 
that can be exported for heat or 
power generation 

Two facilities firing MSW in 
Japan since 1998, 10 small 
units firing MSW in Europe 
and Asia 

Multiple modules of 
300 tpd MSW each 

Insufficient 
experience to 
establish reliability 
estimate 

Limited air emissions 
(controlled by statute), 
potential air emissions 
when gas is fired. Residue 
may have beneficial use. 

High capital cost 
(one vendor 
estimates $235k-
$250k/installed ton) 

High O&M costs Limited operating 
experience at only small 
scale. Subject to scale-
up issues.   

High 

 

Anaerobic 
Digestion 

Extensively preprocessed/shredded 
MSW directed to a series of digesters 
for gas generation that can be 
exported for heat or power 
generation 

One facility in operation in 
Israel for less than two years; 
other limited facilities in 
Europe 

Operating facilities up 
to 300 tpd 

Insufficient 
experience to 
establish reliability 
estimate 

Odor, potential air 
emissions when gas is 
fired. Residue may have 
beneficial use. 

Low capital cost High O&M costs. 
Several materials 
revenue streams may 
be available, 

Limited operating 
experience at small 
scale. Subject to scale-
up issues. 

High 

 

Plasma Arc 

MSW heated by a plasma-arc in 
oxygen-starved environment 
produces a fuel gas that is 
incinerated to generate usable 
energy for steam and/or electricity.  
Similar to gasification. 

Two pilot facilities in 
operation since 1999 in Japan 

Less than 200 tpd 
MSW 

Insufficient 
experience to 
establish reliability 
estimate 

Air emissions (controlled 
by statute). Residue may 
have beneficial use. 

Very high capital 
cost 

Very high O&M costs No commercial 
experience to date. 
Subject to scale-up 
issues.   High 

 * Does not include risks related to procurement, such as vendor quality and financial resources (ability to provide technical, construction and operating guarantees; underwrite risks, etc.)  
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It should be noted that communities with aggressive, comprehensive recycling programs 
and programs focused on removing toxics from the MSW stream, such as those to divert 
used electronics (e-waste), HHW, mercury thermometers, fluorescent light fixtures, 
batteries, various metals and white goods, and the like, could be expected to have a post-
diversion MSW stream for combustion containing less toxic materials and thus the ash from 
combustion to have a lower potential to exhibit hazardous characteristics upon TCLP testing. 
 
The solids residual from high temperature systems, such as plasma-arc or pyrolysis, may 
have a better opportunity for end-use applications and marketing.  These glassy-type 
granules may be classified as non-hazardous and used in construction materials or as a fill. 

Vendors claim the substrate after anaerobic digestion is beneficially processed and 
recovered, with the residue being nothing more than stones, glass or similar items, which is 
normally directed to a solid waste landfill.  However, digestion, like combustion, is a 
concentrating process.  This is the result of the organic matter being converted to gas and 
utilized or released into the atmosphere.  As a result toxic materials in the waste will be part 
of the residue but in a higher concentration than in the original feedstock.  These claims are 
unproven in facilities operating using MSW as feedstock. 

7.3 Environmental Issues of Waste Processing 
Technologies 

7.3.1 Air Quality 

Applicable Regulations 

Solid waste incinerators, which the U.S. EPA refers to as Municipal Waste Combustors, are 
regulated under the federal Clean Air Act, originally passed by Congress in 1963 and 
updated in 1967, 1970, 1977,1990 and 1995 and 1998. Numerous local governments have 
enacted similar legislation, either implementing federal programs or filling in locally 
important gaps in federal programs. 

Section 111 of the federal Clean Air Act directs the U.S. EPA to establish pollution control 
requirements for certain industrial activities which emit significant "criteria air pollutants." 
These requirements are known as new source performance standards (NSPS) and regulate 
pollutants.  For thermal destruction of solid waste, the NSPS control particulate matter 
(PM), sulfur dioxide(SO2), carbon monoxide (CO), nitrogen oxides (NOx), hydrogen chloride 
(HCl), dioxins/furans, cadmium, lead, mercury, fugitive ash and opacity. NSPS are detailed 
in Chapter 40 of the Code of Federal Regulations, Part 60 (40 CFR Part 60), and are 
intended primarily to establish minimum nationwide requirements for new facilities. 

Section 112 of the pre-1990 federal Clean Air Act directed the U.S. EPA to establish 
standards to reduce emissions of hazardous air pollutants (HAPs). These pollutants include 
asbestos, benzene, beryllium, inorganic arsenic, mercury, radionuclides, and vinyl chloride. 
National emission standards for hazardous air pollutants (NESHAPs) are detailed in 40 CFR 
Part 61 and establish minimum nationwide requirements for existing and new facilities. 

The post-1990 NESHAPs require the maximum achievable control technology (MACT) for a 
particular industrial source category, and are often referred to as "MACT standards." The 
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pre-1990 Clean Air Act prescribed a risk-based chemical-by-chemical approach. The 1990 
Clean Air Act Amendments outlined a new approach with two main components. The first 
component involves establishing technology-based source category standards, and the 
second component involves addressing any significant remaining risk after the national 
standards are in place. The NESHAPs promulgated under the 1990 Clean Air Act 
Amendments can be found in 40 CFR Part 63 and establish nationwide requirements for 
existing and new facilities. 

The U.S. EPA may implement and enforce the requirements, or the U.S. EPA may delegate 
such authority to state or local regulatory agencies.   Clean Air Act Sections 111 and 112 
emissions limits applicable to new Municipal Waste Combustors are: 
 
Dioxin/furan (CDD/CDF) 13 nanograms per dry standard cubic meter 
Cadmium (Cd)  10 micrograms per dry standard cubic meter 
Lead (Pb)   140 micrograms per dry standard cubic meter 
Mercury (Hg)   50 micrograms per dry standard cubic meter 
Particulate Matter (PM) 20 milligrams per dry standard cubic meter 
Hydrogen chloride (HCl) 25 ppm or 95% reduction 
Sulfur dioxide (SO2)  30 ppm or 80% reduction 
Nitrogen Oxides (NOx) 180 ppm dry volume, and 150 ppm dry volume after first year 

of operation 

A new source review (NSR) permit is required for a new municipal waste combustor and, in 
addition, depending on its size and emission quantities, it must meet the prevention of 
significant deterioration (PSD) permit requirements. 

Air Quality Impacts 
 

In the early 1980s, dioxins were discovered in the exhaust of a WTE facility on Long Island, 
NY.  This chemical, toxic to animals in even very small quantities, was considered a major 
pollutant. Other WTE facilities were tested, as well as other industries, and were found to be 
a major dioxin source.  In 1995, amendments to the Clean Air Act (CAA) were enacted to 
control the emissions of dioxins, as well as other toxins, such as mercury, hydrogen chloride 
and particulate matter. 

With the implementation of the CAA requirements in the following years, dioxin emissions 
from WTE decreased significantly, as shown in Figure 15.29  The U.S. EPA has stated that 
“Waste-to-Energy is no longer a major contributor of dioxin emissions.” 

                                         
29 Emissions from Large MWC Units at MACT Compliance, Docket A-90-45 (Large MWCs), U.S. EPA, Research 

Triangle Park, NC. 
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Figure 15 - Dioxin Emissions from WTEF, 1990 – 2005 

 
Mercury is another toxin that was found in WTE exhaust and that was addressed in the CAA 
amendments.  By modifications in the burning process and the use of activated carbon 
injection in the air pollution control system, dioxins and mercury, as well as hydrocarbons 
and other constituents, have effectively been removed from the gas stream.  Mercury 
emissions from WTE have been reduced from 1990 levels, as shown in Figure 16.30 

 

Figure 16 - Mercury Emission from WTEF, 1990 - 2005 

 

7.3.2 Water 

Mass-burn and RDF incineration technologies and any WTE that produces steam will require 
a water supply, and all types of projects have a wastewater discharge.  Water is required for 
the boilers, and domestic water for workers is also needed. 

                                         
30 Ibid. 
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Non-potable water may be used as cooling water for the steam condensers, but the large 
cooling water supplies necessary for condenser cooling are normally not available, and 
cooling towers or cooling water ponds are provided as part of the facility.  Air-cooled 
condensers are an option, but they increase capital costs and reduce net power production. 

If the energy is going to a steam customer, the water requirement may be increased 
significantly from that needed for electricity generation, assuming that the customer 
generally does not return condensate.  Some projects may cogenerate steam and electricity 
for sale, such as district heating/cooling projects or those with a significant steam user in 
proximity of the WTE facility site. 

Technologies such as gasification and anaerobic digestion will not necessarily use a boiler.  
They may generate a gas stream for use off-site and not require a condenser cooling water 
system.  They may utilize the gas to power a turbine or piston engine.  These approaches 
are not inherent water users; however, gasification systems may require water in the gas 
cleanup and processing.  Each system would need individual evaluation. 

Biologic systems, including ethanol production and anaerobic digestion, are wet processes.  
The question to be examined is how much water is required and how much is recycled.  The 
answers to these questions will be system-specific.  For example, Arrow-Bio, which uses a 
water-based system, claims that no water is required for the process other than that in the 
waste, which is recycled. 
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Appendix B 

White Paper on Waste Reduction Initiatives 
 

Introduction 

This White Paper was prepared to provide supplemental information to Chapter 3 
– Waste Reduction /Prevention and Recycling Analysis.  The purpose is to provide 
Marion County and the SWMAC with a list of waste prevention initiatives that 
might be considered in conjunction with other programs to reduce the per capita 
waste disposal rate.  Some of these concepts are similar to programs already 
being carried out by the County.  The information can be used as additional 
resources to consider in assessing future policies and programs. 

_________________________________________________ 

Waste Reduction has been defined as:  Actions taken before waste is generated to either 
reduce or completely prevent the generation of waste; Waste Prevention has been defined 
as:  Actions or choices that prevent the generation of waste.  Waste Reduction can be 
thought of as a combination of efforts of waste prevention, reuse, composting, and recycling 
practices.  Reuse is a type of Waste Prevention; Waste Prevention is a type of Waste 
Reduction.  Some entities use the terms Waste Reduction and Waste Prevention 
interchangeably, despite their slightly differing meanings, thus, it is important to understand 
the context and aim of the discussion.  Waste Prevention is felt to be synonymous with 
Source Reduction, although the former has been indicated as easier to understand, thus 
more widely used in public education outside of solid waste professional’s lexicon.1 

Waste Reduction implies that some material, although a reduced quantity, may still enter 
the solid waste management system and be included in the waste generation statistics for 
the area, even if it is recycled.  The practice of Waste Reduction relies on structural or 
behavioral changes made to eliminate the creation of material from activities which would 
then be managed as either a recyclable or a waste product; waste prevention aims to *not* 
create the waste or recyclable material at all in the first place.  Waste prevention is 
sometimes very difficult to measure as it attempts to quantify what “was never or is no 
longer there.” 

Some general examples of waste reduction/prevention include: 

• Double-sided printing (reducing the paper used from 2 sheets to 1). 
• Electronic transmission of newsletters (preventing any paper use). 

                                                             
1 California Integrated Waste Management Board, http://www.ciwmb.ca.gov/WPW/Define.htm#WastePrev , 

accessed 1/22/09. 
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• Use of durable water bottle or mug (preventing the use of single-serve/single-use 
water bottles or cups, even if destined for recycling). 

• Corporate use of reusable shipping containers (preventing the use of cardboard 
boxes, even if destined for recycling). 

• Design and manufacturing changes to packaging or products making them less 
resource-intensive such as “light weighting” packaging or creation of concentrate 
products and ultimately, consumer purchase and proper use of these products (“light 
weighting” of aluminum cans by the beverage industry has reduced the amount of 
aluminum needed to making a typical 12 ounce can by about 40% since 19702, 
meaning there are now 34 cans per pound versus the original 22 cans needed to 
make up a pound of recyclables; concentrated items, such as beverages, chemicals, 
or detergents, reduces the packaging size and eliminates transportation of bulking 
agents, such as water, by putting the product into a smaller original package which 
reduces the size of the plastic bottle package to be recycled, and having the 
consumer add the water or employ less actual product during final use). 

Wide-spread waste reduction is difficult to affect as it involves corporate or individual 
choices most often outside of the realm of municipal control.  However, some jurisdictions 
have attempted to reduce waste by passing various initiatives aimed at citizen and 
commercial generation and discards.  In addition to the current waste reduction activities 
the County employs, some additional waste reduction initiatives that could be considered 
include: 

• Enact ban or charge on certain materials, such as plastic bag distribution from 
grocery stores. 

• Levy “Waste Tax,” surcharge for waste disposed of in landfills or WTEF, with funds 
collected to be used for community education on waste reduction and recycling. 

• Provide incentives and recognition for outstanding individual and/or business waste 
reduction activities and successes, such as the County’s EarthWISE Program. 

• Assure County and solid waste management system partners (WTEF, franchised 
haulers, local recyclers, contractors) set a good example by their own practices of 
waste reduction including: 

o Pass corporate-wide policies and practices for waste reduction- such as 
becoming active members in EarthWISE County Sustainable Business 
Program. 

o Distribute information in the least wasteful way (electronic, double-sided 
printing, recycled-content paper, etc.). 

o Provide promotions with waste reduction in mind (reusable mugs/pens/bags, 
minimal packaging, durable or consumable items rather than disposable). 

o Procure environmentally preferable products, including: recycled and 
recycled-content; bio-based; durable and long-lasting goods; bulk or reduced 
packaging; and other resource-efficient products and materials complying 
with any local environmentally-preferable guidelines or policies.  Include 

                                                             
2 Ball Corporation, http://www.ballcorporate.com/page.jsp?page=173 , accessed 1/22/09. 
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procurement of products assisting in waste reduction such as automatic 
double-siding printers. 

o Require all suppliers that provide documents or other materials, including 
proposals, to utilize a high post-consumer recycled content level papers. 

o Design and build facilities with US Green Building Council LEED (Leadership in 
Energy and Environmental Design) certification. 

• Implement deposit fees on all C/D permits to be refunded upon the provision of 
recycling receipts for certain materials or a specific percentage of wastes. 

• Enhance promotion of local reuse options prior to and located at disposal point (such 
as St. Vincent de Paul donation trailer at SKRTS), including internet-based options as 
well as local/community-based organizations, for the variety of materials applicable 
including construction materials, household goods, clothing, etc. 

• Require recycling of certain, selected materials, encouraging a reduction in their 
initial generation in possible avoidance of having to arrange for recycling of them. 

• Examine the unit-based-pricing (Pay-As-You-Throw/PAYT) structures of single-family 
and commercial business trash customers, providing fee structures which encourage 
reduction in total amount of waste and recyclables set out for collection, such as 
incorporation of a “mini-can” rate. 

• Explore ban on grass clippings in residential waste and all yard trimmings in 
commercial waste to reduce the amount of trash collected and require 
compost/recycling of these materials from all sectors (if not already done) [While 
material is still generated, it is not collected into local waste management system but 
is managed by the generator (homeowner) on site (at home). 

• Facilitate formation of business and/or residential groups to undertake discrete 
“waste reduction demonstration projects.”  County staff would provide support, 
potentially including outside consultancy, for projects involving a limited number of 
representative organizations, possibly in a particular area or neighborhood.  Project 
would involve assistance in identifying opportunities for waste reduction, as well as 
each representative’s regular interaction with other participants, allowing exchange 
of views and experience. As the benefits (both financial and environmental) emerge 
and are publicized, it is hoped that other groups will be stimulated into similar 
actions.  Important learning aspects include the concept that financial savings may 
not be immediate but long-term savings can be achieved, in addition to 
environmental gains.. 

• Continue providing Grant funding for waste reduction initiatives to be developed and 
undertaken by businesses and community groups. 

• Continue to educate community on waste reduction-option purchases in local stores, 
through possible in-store displays or information including promotion of: bulk 
purchase; purchasing concentrates; purchasing only the perishable items that will be 
consumed before spoilage; minimizing purchases in single-serving containers; 
considering recyclability of purchases; purchasing nontoxic alternatives to common 
household chemicals; and buying reusables versus disposables, while recognizing 
that stores often bow to consumer pressures and stock the types of items requested 
by their patrons. 
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Ultimately, it is an individual behavioral choice whether to utilize an item at all, use a waste-
reduction option, a recyclable item, or a disposable/waste material.  Constant vigilance in 
community education or waste reduction, reuse, and recycling will keep citizens and 
businesses mindful of the choices they make at work and home everyday which affect the 
amount of waste generated overall. 



   APPENDIX C 
 

 C-1  November 2009 

Appendix C – Cost Estimates 

 

Category

                  Siting Study  $       200,000  -  $       300,000 
                  Site Selection           500,000  -           800,000 
                  Preliminary Design & Permitting           400,000  -           500,000 
                  Site Purchase    (300-400 Acres @ $20,000/Acre)        6,000,000  -        8,000,000 

Siting and Permitting Subtotal  $    7,100,000  -  $    9,600,000 

                  Development ($150,000/Acre) (15 to 20 Acres)  $    2,250,000  -  $    3,000,000 
                  Support Facilities (Leachate, Roads, Fence, Scales        3,000,000  -        4,000,000 
                  Surface Water Management           400,000  -           600,000 
                  Environmental Monitoring           300,000  -           500,000 

Subtotal  $    5,950,000  -  $    8,100,000 
                  Contingency (15%)           890,000  -        1,200,000 
                  Legal, Admin, Permitting (7%)           420,000  -           570,000 
                  Engineering (7%)           420,000  -           570,000 
                  Construction Services (5%)           300,000  -           405,000 

Site Development Subtotal  $    7,980,000  -  $  10,845,000 
Total Initial Capital Investment  $  15,080,000  -  $  20,445,000 
Annual Amortized Cost (20 years @ 7%)  $    1,500,000  -  $    1,930,000 
Cost per Ton for Initial Capital Investment (250,000 TPY) $6.00  - $7.72 
Equipment  $    3,000,000  -  $    5,000,000 
                 10 Years @ 7%                       (per year) $430,000  - $712,000 
                  Amortized Equipment/Ton $1.75  - $2.85 
                  Equipment Replacement/Ton $2.00  - $3.00 
Cost Per Ton for Equipment $3.75  - $5.85 

                  Annual Operation & Maintenance Costs $15.00  - $20.00 
                  Closure $3.00  - $3.00 
                  Post Closure $1.50  - $1.50 
                  New Cell Development $4.00  - $6.00 

Operating Expenses  Subtotal $23.50  - $30.50 
Total Cost per Ton (Rounded) $34.00 - $45.00 

 

The above is a planning level estimate intended to provide the County with general costs of 
constructing a new landfill.

Estimated Cost Range (2009 $)
Initial Capital Investment
      Siting and Permitting

      Site Development

Operating Expenses

(Waste Flow:  250,000 Tons/Year)

TABLE 1.  ESTIMATED COST TO SITE, CONSTRUCT, AND OPERATE
SUBTITLE D LANDFILL

2009 SWMP Cost Assumptions
Landfill Assumptions

250,000 TPY @ 50 years
20 Million Cubic Yards @ 50 ft Deep: 250 Acres

100 Acres Buffer
350 Total Acres

Use 300 to 400 Acres
Use 250,000 TPY Annual Capacity Based on Projections
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Capital Cost to Install 3rd Boiler System

$200,000/Ton  to $250,000/ Ton of Installed Capacity @ 275 TPD

 Annual Debt Service  (Assume  5% Interest  - 20 Yrs) *

                  Cost/Ton of New Capacity

                  Cost/Ton of Facility Capacity @ 280,000 TPY

Operating Cost (Assumed Incremental Cost 75% of $35/Ton)

Ash Residue Disposal (System Cost)

Total Operating Cost

Estimated Revenue from Sale of Electric Power -  
     $ 2,800,000/92,000 tons per year

Estimated Net Tip Fee/Based on New Capacity (Per Ton)

Estimated Net Tip Fee - Based on WTEF Total Capacity (Per Ton)

* Note: Interest rate represents favorable bond conditions for projects with low risk.

$26.35 

$32.35 

$6.00 

$30.43 

               $50.00   -  $ 62.00

The WTEF was designed and constructed with provisions to add a third boiler unit.  Space has 
been provided to easily install the unit with air handling equipment.  The existing receiving 
building and feed systems are in place.

 $55,000,000   -  $ 69,000,000

        $4,400,000  -   $ 5,540,000

            $48.00      -      $60.00

Estimated Range of Cost (2009$)

               $18.00   -  $ 22.00

             $16.00     -      $20.00

TABLE  2.  ESTIMATED COST TO ADD THIRD BOILER UNIT AT THE 
WASTE-TO-ENERGY FACILITY (WTEF)
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Appendix D 

Environmental Review of Process/Disposal 
Options – 2009 SWMP 

Introduction 
A summary review of potential environmental impacts of several options for 
processing and disposing of solid waste was prepared in a matrix format.   It 
represents general information regarding these options and does not reflect specific 
impacts associated with Marion County’s management system.  Both Coffin Butte 
and NMCDF are engineered and constructed to meet stringent standards and 
designed to minimize environment or human health impacts.  Likewise, the Covanta 
Marion WTEF includes modern air pollution control equipment designed to meet 
stringent emission control standards. 

Marion County’s solid waste management system is designed to follow a hierarchy 
for managing solid waste as adopted by the State of Oregon as well as EPA.  This 
hierarchy is largely based at developing systems to have the least amount of impacts 
to the environment.  The hierarchy states it is preferential to 1) reduce or prevent 
waste generation, 2) reuse materials, 3) recycle materials, 4) compost, 5) recover 
energy, and 6) landfill.   This hierarchical approach is a primary driver of the Marion 
County SWMP.  Currently, Marion County disposes of less than 25% of the waste 
generated in landfills.  About half of the landfilled waste is ash residue having no 
impact on greenhouse gas (GHG), while the other half is MSW. 

In presenting this information it is noted that solid waste management practices are 
highly regulated by federal, state and local laws.  Standards for operating facilities 
and for ultimate disposal of solid waste are stringent and facilities are required to 
provide regular monitoring.  Landfills that accept MSW are required to be located in 
specific areas that present a reduced risk to groundwater.  Landfills are constructed 
with liner systems to collect any rain water that infiltrates into the waste.  Monitoring 
wells are installed in specified areas to enable operators to sample groundwater for 
any discharges into natural waters.  Landfills also are designed and operated to 
collect to the extent possible landfill gas generated during operation and after 
closure. 

Compost facilities as not as regulated although the State of Oregon has recently 
adopted new requirements for these facilities.   

WTEFs are constructed with air quality controls and treatment systems.  They 
employ continuous monitoring equipment and instruments to ensure they meet 
regulatory requirements.   

Alternative technologies, including gasification and pyrolysis, are not being 
considered as near term options because of the general lack of commercial scale 
plants processing MSW in the United States and the risks inherent in their 
performance and ability to obtain financing.     



APPENDIX D  
 

 D-2 November 2009 

Table 1 – Environmental Review of Process / Disposal Options – 2009 SWMP

 

Process/ 
Disposal 

Alternative
Land Air Water

Landfill

Regional landfills can disturb from 300 to 1,000+ acres of 
land for many years, depending on size.  Landfill activity 
typically impacts native wildlife and plants.  Landfills 
tend to be located in remote areas; therefore, 
a l ternative uses for the land are typically limited to 
agricultural areas and natural settings.  After landfill 
closure, the land has limited uses and is not typically 
suited for development. 

Landfills produce landfill methane and other fugitive 
gases from decomposing garbage.  During operations,  
an estimated 50% or more of landfill gas may be 
collected. After closure, over 95% of landfill gas is 
typically collected.  Landfill gas is typically half 
methane and half carbon dioxide, with trace amounts 
of benzene, toluene, tetrachloroethene, and other 
NMVOC gasses.  Condensate produced by anaerobic 
decomposition is typically put back into the landfill.   
Long-term monitoring is required after landfill closure, 
including mitigation of any problems.  Carbon in 
nondecaying material is sequestered under anaerobic 
conditions.

Modern landfills are constructed with liners to collect 
leachate for treatment and protect groundwater, but 
landfills should still be located where risk to 
groundwater and freshwater are low.  Leachate is 
created when rainwater infiltrates landfills, and 
typically includes heavy metals (Pb, Cu, Ni, Cr, Zn, Cd, Fe, 
Mn, Hg, Ba, Ag), poisons (arsenic, cyanide, etc), salts, 
nitrate, ammonia, and other hazardous chemicals.  Long-
term groundwater monitoring is required after landfill 
closure, including mitigation for any contamination.

WTE

Facilities are often sited in industrial areas and occupy 
5-10 acres, therefore the impact on the land is limited.  
Ash residue may be disposed in landfill.  Land required 
is only 10% of what would typically be required to send 
equivalent amount of MSW to landfill because of 
volume reduction.  For instance, 50 acres accommodates 
50 years of ash disposal at 50,000 tons per year.

WTEF can produce various gases such as mercury, 
dioxins, sulfur dioxide,  ozone, methane,  and other 
pollutants. Facilities have modern equipment 
designed to remove and/or treat these pollutants and 
meet stringent air emission standards. Air quality from 
Covanta's WTEF is well below the emission 
requirements. Exhaust gas from WTEF is monitored 
continuously, and DEQ, EPA and other environmental 

Wa ter is required by WTEF for boiler operations, and 
facilities treat and recycle most water on site.  Water 
lost as steam during power plant operations must be 
replaced.  Wastewater production is minimal.  Leachate 
from ash disposal typically meets secondary water 
quality standards, except for conductivity.

Compost

Compost facilities require an estimate of 5-10 acres for 
smaller volumes to over 200 acres for larger volumes.   
Larger facilities (50,000+ TPY) should be located in 
agricultural or remote areas if possible.  Some large in-
vessel compost facilities may be located in urban areas.  
Small facilities (~30,000 TPY and smaller) may be located 
in urban and suburban areas.  Composting operations 
may contaminate the top meter of soil, with the most 
serious contamination located in the top 15 cm.  Soil 
contamination may include increased nitrogen levels 
(including NO3 and NH3), chlorine, and increased carbon 
levels.

Depending on facility size, source material, and 
compost method, odor may be an issue for the 
surrounding area.  Compost facilities may release 
small quantities of volatile organic compounds.  VOC 
levels may be controlled through best management 
practices.  There are currently no standards or limits on 

organic dust (bioaerosols) from compost facilities. 1 

Bioaerosols from compost facilities include live or 
dead bacteria, fungi, viruses, allergens, toxins, 
antigens, pollen, plant fiber, etc.  

Compost facilities should be sited where contamination 
to groundwater and freshwater may be minimized.  The 
risk of groundwater contamination depends on the soil 
type and the material to be composted.  Composting on 
an impervious surface, implementing setbacks, using 
barriers, and proper site grading may also reduce the 
risk of freshwater and groundwater contamination.  
Facilities are typically required to collect and treat 
runoff prior to discharging it into sewers or storm 
drains.  Runoff and leachate may contain heavy metals 
(Mn, Zn, Pb, Hg, etc), elevated nitrogen levels (NO 3, NH3), 
and trace levels of E. coli and other bacteria.  Actual 
chemicals and other pollutants in leachate vary 
depending on compost method and source material, 
and may be lower than federal standards for drinking 
water without treatment.

1 From "Compost Facilities: Off-Site Air Emissions and Health" by Cornell Waste Management Institute. Harrison, Ellen Z, Director.  July 2007. 
(http://cwmi.css.cornell.edu/compostairemissions.pdf)




