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Section 0: Background

Charge

Workgroup charter and bylaws 8-23-2022

From the Benton County Talks Trash" Workgroup Charter and Bylaws document, Topic A:

A. Develop Common Understandings to form the basis of the work. 

1) A chronological history of key Coffin Butte Landfill topics: 

a. Size; 

b. Specific locations; 

c. Conditions of past land use approvals; 

d. Compliance with prior land use approvals and SWMP; 

e. Reporting requirements; 

f. Assumptions (e.g. when will the landfill close;) 

g. Economics (i.e. Benefit – Cost, etc.;) and 

h. Examples from other jurisdictions hosting landfills, e.g.: 

i. Typical land use conditions of approval; and 

ii. Issue sequencing, (e.g. in what order are landfill versus hauling approvals done, etc.

Subcommittee A.1 charge

The A.1 subcommittee was charged with a subset of the tasks listed above.  Specifically, per the A.1 Subcommittee web page:

Charge A: Common Understandings Tasks

1) A chronological history of key Coffin Butte Landfill topics:

Size;

Specific locations;

Assumptions (e.g. when will the landfill close;)

Thus the A.1 subcommittee addresses components 1(a), 1(b) and 1(f) of the workgroup charter Topic A tasks.

Charge 3 “Assumptions” is interpreted to mean estimation of the landfill operational lifetime including the assumptions behind this estimation.

Note that for the A.1 subcommittee, “chronological history” is limited specifically to these three topics; a more general history of the landfill will be addressed by another body.

Common Terms

Landfill means a facility for the disposal of solid waste involving the placement of solid waste on or beneath the land surface. ORS 459.005(14)

Sanitary landfills are intended as biological reactors (bioreactors) in which microbes will break down complex organic waste into simpler, less toxic compounds over time.

Disposal site means land and facilities used for the disposal, handling or transfer of, or energy  recovery, material recovery and recycling from solid wastes, including but not limited to dumps, landfills, sludge lagoons, sludge treatment facilities, disposal sites for septic tank pumping or cesspool cleaning service, transfer stations, energy recovery facilities, incinerators for solid waste delivered by the public or by a collection service, composting plants and land and facilities previously used for solid waste disposal at a land disposal site.  ORS 459.005 (8) 

Regional disposal site means a disposal site that receives, or a proposed disposal site that is designed to receive more than 75,000 tons of solid waste a year from outside the immediate service area in which the disposal site is located. As used in this subsection, “immediate service area” means the county boundary of all counties except a county that is within the boundary of the metropolitan service district. For a county within the metropolitan service district, “immediate service area” means the metropolitan service district boundary.  ORS 459.005 (22) 

From all particular measures, a landfill is a subset of a disposal site. 

Landfill cell means a discrete volume of a landfill which uses a liner system to provide isolation of solid waste from adjacent cells of solid waste. (RI 250-RICR=140-05-1)

Coffin Butte is a regional disposal site and an engineered sanitary landfill in Benton County, north of Corvallis, located off of Coffin Butte Road.



Membership Composition

The A.1 Subcommittee membership is composed of four primary representative groups:  

Franchisee: 3 members (Ian Macnab, Ginger Rough, Bill Bromann, all of Republic Services)

Benton County SWAC: 3 members (Chuck Gilbert, Mark Yeager, Ken Eklund)

County governments: 3 members (Daniel Redick (Benton County), Brian May (Marion County), Shane Sanderson (Linn County))

Private citizens: 1 member (Paul Nietfeld)

Daniel Redick, a Benton County Community Development Department staff member, acts as Chair of this subcommittee.

Sam Imperati, the workgroup facilitator, normally attends subcommittee meetings and provides guidance in regard to aligning with workgroup objectives. 





Document Organization

This document is organized into sections that correspond to the “Charge” items assigned to the A.1 Subcommittee (i.e. Sections 1, 2, 3 correspond to Charges 1, 2, 3).

References to specific sections in this document are in the format <Section #>.<Subsection  Letter>.<Subpart Designation>.  Thus this location would be referenced as 0.C, and the A.1 Subcommittee Charge may be found in 0.A.ii.




Section 1: Landfill Size

Physical Real Estate Footprint

Other topics required in addition to those noted below?

History

Per the 2002 MOU Benton County & Valley Landfills MOU Relating to Land Use Issues (2002):

1974 CUP approved landfill activities on 184 acres north of Coffin Butte Road.

1983 rezoning added 10 acres for landfill activities north of Coffin Butte Road, for a total of 194 acres.



Franchisee (VLI) agrees that the approximately 56-acre parcel south of Coffin Butte Road, while zoned LS, would not be used for disposal.

Total acreage owned by landfill franchisee unstated.

Include: snapshots of footprint over time and a table of landfill property area over time.

DANIEL:  Do you have any historical data on this?

Current footprint

Summary of current configuration (total footprint and breakdown by zoning type (acres), specific taxlots with zoning designations, working area of active landfill (“working face” area) to address historic limitations on this parameter (e.g. 1983 CUP: “not exceed 2 acres during the periods of October 15 to June 1 and to not exceed 3/ 4 of an acre during all other periods.” ).



























Permitted Disposal Capacity

Historical permitted capacity benchmarks



Table 1

Discuss at this point theoretical Cell 6 volume vs. currently available vs. likely scenario?  Ian provided guidance recently; is this still valid?

DANIEL: Do you have other datapoints that should be included in the table above?

Capacity utilization TBD – 2021

A plot of available/used capacity over time may be a useful reference.  See Daniel’s Reported Airspace (2014-2021) plot as an example:



Figure 1



Note that as of end 2021 approximately 44% of permitted capacity remained unused.

Near-term (circa 2025) capacity issue: the “Quarry Problem”

Provide simple overview of Cell 5 -> Cell 6 transition issue in terms that can be understood by the general public.  State that as of the time of this report (Q4 2022) potential solutions are being explored?  Note this as the driving factor in LU21-047?

REPUBLIC SERVICES: guidance/input on phrasing and/or extent to which this should be flagged as an issue.



Intake Volume

Coffin Butte intake volume is documented in the annual reports produced by the landfill franchisee.  Benton County has annual reports on file for years 1993 – 2021 (inclusive) with the exception of year 2000; intake data for 2000 is available in the 2021 report.  Note that with older (pre-2008) reports, the annual intake volume figure is sometimes difficult to determine precisely due to inconsistent values stated within a given annual report (e.g. narrative summary vs. intake volume table) and/or discrepancies in values referenced in subsequent annual reports (e.g. historical comparisons).  Where discrepancies exist within a given annual report, the figure documented in the intake volume table is used.  See Appendix A for a detailed listing of the annual intake volumes used in this document.

Recent intake volume: 1993 – 2021

Annual intake volume for 1993 – 2021 is shown below.



Figure 2





Comments/discussion:

The 2000 Landfill Franchise Agreement imposed a ramping intake limit (cap) to be applied during the term of the agreement (CY2001-2019), denoted in the chart by the blue line (“2000 FA Limit”).

Due to an expected additional influx of volume in 2017 resulting from the waste flow disruption into Riverbend landfill in Yamhill County, in December 2016 the franchisee and Benton County executed a MOU agreeing to an expected increase in Coffin Butte intake volume “for a term of 1-2 years.”

In documents provided to the A.1 Subcommittee, representatives of the franchisee have indicated that the approximately 70% year-over-year increase in CY2016-2017 was due to redirected flow from Riverbend to Coffin Butte.



The 2020 Landfill Franchise Agreement defined a flat intake limit (cap) of 1.1M Tons/yr. unless expansion was fully permitted onto the “expansion parcel” (i.e. the lot south of Coffin Butte Road zoned LS in 1983 but at that time restricted to non-disposal activities); upon this expansion approval the intake limit would be eliminated.  The 2020 intake limit is denoted in the chart by the dashed red line (“2020 FA Limit”).

The slow downward trend in intake volume in the 2017-2012 period is explained by the franchisee as resulting from the economic downturn of 2008.

The decreased intake volume in 2020 is attributed to the Covid-19 outbreak.

Intake volume by source 2016 – 2021

A stacked bar chart may be helpful for a) analyzing the source flow changes that occurred in 2016-2017, and b) addressing questions regarding the extent to which the disruption of inflow to Riverbend accounts for the 2016-2017 increase.  

DANIEL or REPUBLIC SERVICES: can you supply this chart?  Alternatively, data could be extracted from the annual reports.





Long-term intake volume TBD – 2021

A long-term intake volume plot (from circa early 1980s to present) may be useful, in keeping with the “chronological history” aspect of the A.1 charge, and this could provide useful perspective for all concerned.  For reference, in the approximately 80 years of landfill activity to date, 21,389,767 yd3 have been consumed per the 2021 annual report, for an average volume of about 267,000 yd3 per year.

This plot will require intake volume data and/or estimates that predate the available annual reports.  Paul to investigate; any data input from others would be welcome.

Landfill Structure

Overview

The disposal area and surrounding lots are shown in Figure 3 below.  This drawing is reproduced from the 2021 Site Development Plan, Appendix A, Drawing No. G03, and is reproduced here for convenience.

Drawing below imported from pdf; quality degraded.  Better means of importing into Word?

Cell detail

DRAFT



[bookmark: _Ref120865338]Detail on individual disposal cells and the active dates for these cells is shown in Figure 4 below. 
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Figure 3
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Figure 4

Section 2: Specific Locations

Per Benton County PC-83-07-C, in 1938 a new zoning category (“LANDFILL SITE”) was created for Benton County and approximately 266 acres of land owned by Valley Landfill, Inc. were rezoned with this classification.  Of these 266 acres, 194 acres, all on the north side of Coffin Butte Road, were approved for waste disposal.



Figure 5 denotes the originally proposed outline for land to be rezoned as Landfill Site (LS).  Note that the northernmost section of the proposed area, extending north from the ridgeline of Coffin Butte, was ultimately not rezoned as LS due to concerns from neighbors.

The overview map included in the Benton County & Valley Landfills MOU Relating to Land Use Issues (2002) document, included here as Figure 6, clarifies the zoning boundaries.






Figure 5



Figure 6



Other information required/useful in this section?




[bookmark: _Toc]Section 3: Landfill Life Projections

[bookmark: _Toc1]Baseline: Projection to End 2022

Intake at Coffin Butte Landfill in 2022 have not been finalized at the time of this writing, so we are using the projected figure of 1M tons. This gives us a projected volume of 16,008,557 cubic yards as of end-of-year 2022. This projected volume is Remaining Permitted Airspace, not available airspace; it includes a significant volume of unexcavated rock. 	Comment by Ken Eklund: Is this true? I can’t find the number in my notes. 






[bookmark: _Toc2]Nominal Life Projection CY 2023 to End of Life

The figure below (Figure 3B-1) establishes a baseline, a simple operational projection that more sophisticated scenarios can be built upon. It is our baseline because it models the idealized parameters and longevity intended for the landfill by the landfill’s owner, which is: a steady annual intake of between 1M and 1.1M tons for the duration of the landfill’s 14.5-16 year site life (to 2037-2039). As indicated in its Assumptions, this baseline scenario is not a “default future”; it is not realistic, in that it references itself only and does not incorporate outside factors.  

[image: Text, tableDescription automatically generated]	Comment by Ken Eklund: This is Figure 3B-1











(These I believe are qualifiers to the numbers in Figure 3B-1. Someone should write them out for real but I don’t feel qualified to do that)

Derived from Republic Services annual measurements

Describe the underlying method for calculating these numbers
	Comment by Ken Eklund: This is described in the “variables” section below.

Quarry sequencing/staging – timeline and description. May be  combination of options.

Where the landfill is currently receiving waste stands over a number of previous cells. At the time of transition to place liner in the quarry, they will be starting a new footprint, without a lot of area to fill on top of or against. Considering efficiencies of fill and stability of hill. Larger footprint needed when starting fill that is not leaning against existing fill/cell.

Add potential factors that could change the site development plan expectations

[image: Chart, bar chart, histogramDescription automatically generated]	Comment by Ken Eklund: This is now Figure 3B-2. 

I will be updating all of these graphics, as some figs and texts need updating

The longevity timeline in the baseline is shown in Figure 3B-2; this figure includes historic data for context. 

The baseline is a simple longevity projection prepared by the landfill owner for operational purposes, and by design does not reflect the influence of real-world variables. To estimate the landfill’s real-world operational lifetime, these influences must be considered. We have identified some of these influences and outline their possible effects in Section 3C. For simplicity’s sake, we will use the 1.1M tons/year assumption (“Scenario 2”) and also assume full conversion of rock space in the quarry area into usable airspace as the baseline in Section 3C. 



[bookmark: _Toc3]Events and Factors with Potential Lifetime Impact

Although the physical parameters of Coffin Butte Landfill play a role in its longevity, human factors drive the actual outcome, because they determine the inflow of material that fills up the landfill’s permitted volume (and shape that volume itself). Unlike the physical factors, human factors – by which we mean decisions and agreements such as business and legal obligations, legislation, enforcement, civic action and attitudes, technological advances, risk assessments and risk taking, individual and collective values and choices, and so on – have the power to shift the landfill’s operating life very quickly. Estimations of the operating life of the Coffin Butte Landfill necessarily rely on assessments of and assumptions about the entire system that feeds waste to the landfill, and this wider system is created by, motivated by, operated by, and continuously being changed by human factors and the events they bring about.

The subcommittee has generated a Table of potential factors impacting site life, and characterized some of them briefly and others in more detail. Our goal was to begin to describe the “terrain” that the landfill’s future will traverse. This list is not exhaustive and our characterizations limited; we hope a more complete list and more detailed characterizations will come as Benton County prepares a Sustainable Materials Management Plan.



⬅️_Factors that shorten landfill life (trend the fill rate to baseline or beyond)

[bookmark: _Toc4]Landfill contracts and business choices

Landfilling at Coffin Butte is a business, subject to the standard pressures of customer loyalty, competitive pressure, price resistance, etc. This factor will tend to keep the landfill life at baseline, as the landfill owner strives to counteract any decline in intake by growing the wasteshed / by lowering prices, etc.  

➡️⬅️ Shortens landfill life (only as far as the baseline)



[bookmark: _Toc5]Lifestyle changes

Our society is constantly affording new opportunities for consumers to participate in, and this increased economic activity tends to generate more waste.  

➡️⬅️ Shortens landfill life (only as far as the baseline)



[bookmark: _Toc6]Quarry excavation schedule

Our baseline assumes that 100% of the landfill’s permitted airspace be converted into actual usable airspace before it is required for landfilling, but it is unclear at the time of this writing how much of the rock currently occupying the airspace is going to be successfully excavated. The timeline may require that some or all of the rock is left in place. Example: a similar situation occurred earlier in the landfill’s history, and quarryable rock was covered over with landfill.  

An expanded discussion and visualization of this factor is included below. 

⬅️ Shortens landfill life by not liberating landfill airspace



[bookmark: _Toc7]Water table concerns and regulation

A (currently unquantified) portion of the landfill’s permitted airspace seems to lie below the groundwater level, and it is unclear at this time whether or not Oregon DEQ regulations will allow this theoretical airspace to be used, or if permitted, will be cost-effective for the landfill owner to undertake. If the portion below the groundwater line is not usable / used, airspace would decrease and the lifespan of the landfill would shorten, in proportion to the volume affected.   

⬅️ Shortens landfill life by not liberating landfill airspace



[bookmark: _Toc8]Area wildfires, floods, earthquakes and other disasters

Disasters can produce large amounts of debris. Example: Coffin Butte Landfill took in approximately 350,000 tons of debris in late 2020-early 2021 from the multiple area wildfires in 2020. The incidence of wildfire and flooding are generally expected to increase due to climate change. Disaster debris does not count toward the landfill’s intake cap.

⬅️ Shortens landfill life by consuming landfill airspace



[bookmark: _Toc9]Impacts to other disposal facilities

Coffin Butte Landfill currently takes in about 1/3 of the trash generated in Oregon. If a provider of the other 2/3 can no longer service its wasteshed, it creates a business opportunity for the landfill owner to expand the Coffin Butte wasteshed. Example: in 2016 the Riverbend Landfill in Yamhill County lost its bid to expand, and because it was nearly full, this enabled the landfill owner to capture its flows of approximately 500,000 tons of waste yearly for Coffin Butte Landfill.   

➡️⬅️ Shortens landfill life only as far as the baseline, if intake cap is maintained

⬅️ Shortens landfill life if intake cap is set aside



[bookmark: _Toc10]Impacts to the waste recovery system

The landfill owner depends on outside suppliers for many services outside of landfilling, and if these relationships break down, then material that was formerly diverted ends up in the landfill. Example: Chinese recycling companies imposed new quality standards on imported recycled plastic in 2017-2018, and local recycling efforts could not meet those standards. 

⬅️ Shortens landfill life by consuming landfill airspace



[bookmark: _Toc11]Population growth

As the wasteshed adds more people, it also adds the waste they generate. Example: Benton County’s population is forecasted to grow steadily through 2071, with a population of over 120,000 in 2040.[footnoteRef:1]  [1:  https://www.pdx.edu/population-research/sites/g/files/znldhr3261/files/2021-06/Final_Report_Benton.pdf] 


⬅️ Shortens landfill life (only as far as the baseline)



[bookmark: _Toc12]Localized fires, floods, spills and other disasters

Localized disasters can produce landfill material. Example: a fuel tanker that spilled on highway 9 generated many tons of contaminated dirt. 

⬅️ Shortens landfill life by consuming landfill airspace







⬅️⬅️_Factors that shorten landfill life (threaten landfill operations)

[bookmark: _Toc13]Landfill fire

Although it is very rare, landfills can catch fire, either on their surface or as exothermic reactions deep under their surface. The ubiquitous presence of methane, a flammable gas, is a risk factor. A landfill fire ignited by an area wildfire is a troubling possibility. Exothermic reactions are deep in the landfill itself and take years to extinguish.

⬅️ Shortens or ends landfill life by ending operations







➡️ Factors that lengthen landfill life (diminish the fill rate)

[bookmark: _Toc14]Landfill expansion – removal of tonnage cap

Expansion. The baseline may only be fully realized in combination with a landfill expansion, which would create an alternate landfilling site that allows time for the quarry airspace to be pre-excavated. The landfill owner has indicated that it will apply for such an expansion, likely in the first half of 2023. The new site would likely be the same as the 2021 application site, the zone currently used for landfill operations south of Coffin Butte Road. 

An expanded discussion and visualization of this factor is included below.

➡️ Extends landfill life by increasing permitted volume



Removal of tonnage cap. If an expansion is approved, by terms of the 2020 Franchise Agreement, the tonnage cap of 1.1M tons/year is removed, enabling the landfill owner to increase the Coffin Butte wasteshed without limit. 

⬅️ Shortens landfill life by enabling increased fill rates



[bookmark: _Toc15]Successful competition from other disposal facilities

The landfill owner competes in the marketplace to establish and maintain the Coffin Butte wasteshed, and other facilities can and do successfully prevail. Example: although Washington County sent over 275,000 tons of waste to Coffin Butte Landfill in 2018, that amount decreased precipitously and was down to 36,000 tons in 2021, due presumably to successful competition by another disposal facility.   

➡️ Extends landfill life by reducing source waste and therefore fill rate



[bookmark: _Toc16]Improvements to the waste recovery system / alternatives to landfilling

Waste recovery. We say the material headed for the landfill is “waste,” but the truth is, the majority of that material has productive utility. This profit incentive often is buttressed by cultural imperatives not to waste resources. The result is a wide array of initiatives at work ranging from system-wide resource recycling programs down to grassroots freesharing collaboratives. Examples: Too many to list, but the Food Donation Improvement Act, passed in 2022 with bipartisan support and signed into law in Jan 2023, aims to catalyze a major effort to address both hunger and the climate crisis by reducing food waste in America.[footnoteRef:2]  [2:  https://www.washingtonpost.com/business/americas-food-waste-problem-is-a-hunger-solution-in-disguise/2023/01/06/a6f5ba22-8dbe-11ed-b86a-2e3a77336b8e_story.html] 


 Extends landfill life by reducing source waste and therefore fill rate



Landfill alternatives. Waste recovery is often augmented with measures that seek to prevent the harmful effects of landfilling, to get “beyond landfilling” by diverting materials to dedicated processing facilities or alternative disposal sites.

 Extends landfill life by reducing source waste and therefore fill rate



Obsolescence. Landfilling is an old technology, and alternative processes already exist. Examples of this abound in Europe, where EU member nations are working together to move beyond landfilling.

➡️ Extends landfill life by reducing source waste and therefore fill rate



[bookmark: _Toc17]Reductions in waste generation

Systemic. No one enjoys throwing things away, but the systems by which we acquire and use material goods are often designed to generate trash. These systems are being redesigned to either recycle materials or to eliminate their trash components. Examples: there are many to choose from, but a focus right now is extended producer responsibility (EPR) initiatives such as Oregon SB 582, the Plastic Pollution and Recycling Modernization Act passed in 2021, which provides “a much more accessible, responsible and stable recycling system.”[footnoteRef:3] [3:  https://www.wastetodaymagazine.com/news/oregon-signs-extended-producer-responsibility-law-packaging/] 


➡️ Extends landfill life by reducing source waste and therefore fill rate

Cultural. People individually can prioritize reducing waste, often in response to cultural or systemic cues. Example: the current recycling system relies on social engagement with issues of environmental awareness and action to inspire its volunteer actions to reuse, recycle, compost, etc. Historically, as shown in the historical data, this engagement goes up (and per-capita trash generation goes down) during Democratic administrations, when environmental issues are emphasized; the reverse is generally true during Republican administrations, when they are not.

Extends landfill life by reducing source waste and therefore fill rate



Equity. Groups of people in the Coffin Butte wasteshed do not have equal access to recycling or other elements of waste reduction; measures are being designed to correct this. Example: Oregon SB 582, the Plastic Pollution and Recycling Modernization Act, contains provisions to fund reuse and waste prevention programs in these communities.[footnoteRef:4] [4:  https://www.wastetodaymagazine.com/news/oregon-signs-extended-producer-responsibility-law-packaging/] 


➡️ Extends landfill life by reducing source waste and therefore fill rate



[bookmark: _Toc18]Recessions

Recessions reduce economic activity, which generally reduces the amount of waste produced throughout the wasteshed. Example: the Crash of 2008 can explain in part the historical intake decline beginning in late 2008 and continuing through 2012.

➡️ Extends landfill life by reducing source waste and therefore fill rate



[bookmark: _Toc19]Materials transportation

Materials with inherent value currently go into landfills just because where they are is not where they need to be for that value to be extracted. Investments and improvements into relevant transportation systems (such as intermodal transfer stations, which enable materials to be shipped more economically by rail) can enable materials to become less wasteful and less environmentally harmful and participate more fully in circular economies. 

➡️ Extends landfill life by reducing source waste and therefore fill rate



[bookmark: _Toc20]The climate crisis

Activism. People all over the world are growing increasingly concerned about the threat the uncontrolled release of greenhouse gases poses to the ecosystems that human societies depend upon. A major focus of activism worldwide is the release of methane, because methane is a potent and quick-acting greenhouse gas. Landfills are major sources of greenhouse gas emissions, especially methane, in the United States. Activism thus constitutes a powerful and growing force that is highly motivated to push forward actions that move beyond landfilling. Example: grassroots environmental activists successfully prevented landfill owners from expanding their landfills in both Yamhill and Benton counties in the last ten years.

➡️ Extends landfill life by reducing methane-generating waste going into the landfill



Litigation and Shareholder Action. Environmentally engaged citizens are suing governmental agencies, and investors are suing corporations, for failing to act responsibly on the climate crisis, and to force action to address the crisis. Example: the worldwide campaign of atmospheric trust litigation organized by Our Children’s Trust, a public interest nonprofit law firm headquartered in Eugene.

➡️ Extends landfill life by reducing methane-generating waste going into the landfill



Legislation. The pressure generated by the public, science, financial, and industry communities concerned about the climate crisis is manifesting in legislation. Examples: in its 2021 Methane Emissions Reduction Plan, the US government is mobilizing “all available tools to identify and reduce methane emissions from all major sources,” and in its 2023 Food Donation Improvement Act, it targets food waste, “the most common material found in landfills, constituting an estimated 24% of material” which generates large quantities of methane emissions.[footnoteRef:5] [5:  https://www.whitehouse.gov/wp-content/uploads/2021/11/US-Methane-Emissions-Reduction-Action-Plan-1.pdf ] 


➡️ Extends landfill life by reducing methane-generating waste going into the landfill







➡️⬅️ Novel factors on landfill life

[bookmark: _Toc21]Pandemics

The COVID pandemic has had a significant but mixed impact on landfill life, which can be characterized as a profound reduction in waste generation in 2020 and a resurgence of waste generation in 2021, likely due to lifestyle adaptations such as increased at-home shopping. The pandemic will continue to have an effect as long as it is endemic.

➡️ Extends landfill life by reducing economic activity and therefore fill rate

➡️⬅️ Trends toward baseline by incentivizing activities that generate more waste



(These bullet points not yet addressed in the text above)

Climate change impacts to landfill operations
	Comment by Ken Eklund: Not sure what this means

Landfill facility and technical challenges
	Comment by Ken Eklund: Not sure what this means


Staffing in the local and regional solid waste industry 
	Comment by Ken Eklund: Deleted because I have expanded these bullet points into the more explanatory texts that come right below.	Comment by Ken Eklund: This and “tonnage” below is taken from a comment by Ginger re: factors, but I’m not sure what they mean exactly?

adjustments in diversion/recycling rates, and 

tonnage volume in the broader market.

List various known factors impacting longevity
	Comment by Ken Eklund: This is done in second para above

Include footnotes that show we cannot predict every scenario

List examples using known information, not projections, but historic data for context

Not just Coffin Butte Landfill impacts, but generally all landfills

Impacts may not be immediate, but experienced over the course of years.



[bookmark: _Toc22]Selected scenario expanded views

To help with visualizing the factors, a few of them are discussed in greater detail below. 




Scenarios built upon the Baseline: Quarry Levels
	Comment by REDICK Daniel: I recommend using some of this description as an introduction to section 1.B.iii. Republic Services staff should weigh in on the numbers.

Roughly 2.7 million cubic yards of the landfill’s permitted airspace is currently unavailable because it is unexcavated rock. The landfill’s owner holds a surface mining permit for this rock, and franchises it to Knife River as a quarry. For the past few years Knife River has currently quarried the rock at a rate of roughly 150,000 cubic yards a year, so at a normal pace the airspace will not be fully available until the year 2040. 



This poses a dilemma for the landfill’s owners, because the landfill is on track to fill its current cell in 3 years, when it will look to move operations into the quarry area. The landfill and the quarry cannot safely overlap their operations in the airspace. Ideally, the quarry would pre-excavate all the rock by year-end 2024, and the landfill would then prepare the quarry site for landfilling. Alternatively, the landfill could use a new permitted area (a landfill expansion) as a “bridge” to give the quarry more time to pre-excavate, but it seems unlikely that a landfill expansion could be (a) successful and (b) legally resolved in time to be useful.   



We do not currently know how much rock can be pre-excavated before landfilling operations move into the quarry airspace. We can display the possibility range graphically, in Figure 3.3.
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Figure 3.3










	Comment by REDICK Daniel: I recommend that these scenarios be removed and simplified as bullet points in the "Events and Factors with Potential Lifetime Impact" section.

Scenarios built upon the Baseline: Expansion(s)

The baseline scenario may only be fully realized in combination with a landfill expansion – to serve as a bridge landfilling site that allows time for the quarry airspace to be pre-excavated. The landfill owner has indicated that it will apply for such an expansion, likely in the first half of 2023. Almost certainly this expansion site would be the area south of Coffin Butte Road that is already zoned as Landfill Site; it’s unlikely that the expansion would involve the airspace over the road itself, as closing the road proved problematic in the 2021 expansion attempt. We can roughly estimate the size of this expansion airspace as 6M cubic yards.	Comment by REDICK Daniel: We don't know how to base these assumptions in fact/sourcing/ground-truthing these numbers.



This application may be followed by others, either to continue to act as bridges for quarry excavation or to take advantage of the removal of the intake cap, which happens once the first expansion is approved, according to the 2020 Franchise Agreement. These further expansions may close Coffin Butte Road or seek to rezone other areas around the landfill as Landfill Sites.



We can represent the effect this set of scenarios would have on baseline longevity, as Figure 3.4. 
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Figure 3.4






















	Comment by REDICK Daniel: I recommend that these scenarios be removed and simplified as bullet points in the "Events and Factors with Potential Lifetime Impact" section.

Scenarios built upon the Baseline: Historical Variance

The baseline scenario is derived primarily from the annual intake the landfill owner has achieved and would like to maintain. In reality such stability occurs rarely if ever. Historically, the annual intake of a landfill is determined by many factors, many beyond the owner’s ability to control or to counteract by expanding the wasteshed.



The following graphic (Figure 3.5) shows variance due to (a) slow but steady demand by people to reduce their “tax” of garbage disposal costs, (b) growing demand by people for less polluting alternatives to waste disposal, (c) growing population in the wasteshed, (d) competitive pressure from innovative alternatives to landfilling, (e) sudden spikes in intake due to wildfires, floods, and other climate-related disasters, and (f) pressure by the landfill owner to maintain intake via downward pricing and cost-cutting. These “human factors” are discussed more fully in Section 4.
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Figure 3.5



 


	Comment by REDICK Daniel: TI recommend that these scenarios be removed and simplified as bullet points in the "Events and Factors with Potential Lifetime Impact" section.

Scenarios built upon the Baseline: Climate Crisis Legislation/Legal Action/Activism

People all over the world are growing increasingly concerned about the threat the uncontrolled release of greenhouse gases poses to the ecosystems that human societies depend upon. In the United States, this fight is focused on the release of methane, a potent greenhouse gas. Landfills are major sources of greenhouse gas emissions, especially methane. In its Methane Emissions Reduction Plan, the US government is using all available tools to identify and reduce methane emissions from all major sources. The Inflation Reduction Act of 2022 prioritized curtailing methane pollution in the oil and gas industry sector, initiating a program that catalyzes pollution detection and offers incentives for reduction and imposes penalties for continued releases of methane into the atmosphere. At the same time, environmentally engaged citizens are suing governmental agencies, and investors are suing corporations, for failing to act responsibly on the climate crisis. These signals of change are discussed in Section 4.



Since methane is not “destroyed” nor does it become carbon neutral, the best way to mitigate landfill methane is never to create it in the first place, i.e., to divert waste, especially organic waste, from ever entering a landfill. This is a fundamental logic when curtailing landfill methane. 



The preceding graphic (Figure 3.5) does not take into account these increasing pressures for action. The following graphic (Figure 3.6) shows one range of possible effects of these regulatory, legal, political and competitive pressures.



<graphic to come>





Figure 3.6
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Section 3: Landfill Life Projections

A. Baseline: Projection to End 2022

Intake at Coffin Butte Landfill in 2022 have not been finalized at the time of this writing, so we are using
the projected figure of 1M tons. This gives us a projected volume of 16,008,557 cubic yards as of end-of-
year 2022. This projected volume is Remaining Permitted Airspace, not available airspace; it includes a
significant volume of unexcavated rock.
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https://www.co.benton.or.us/sites/default/files/fileattachments/community_development/page/8208/benton_county_talks_trash_charter_and_bylaws_approved_8-23-22_final.pdf

https://www.co.benton.or.us/cd/page/bctt-subcommittee-a1-landfill-sizecapacitylongevity

https://www.co.benton.or.us/sites/default/files/fileattachments/community_development/page/8136/landfill_mou_2002.pdf

https://www.co.benton.or.us/sites/default/files/fileattachments/community_development/page/8136/landfill_mou_2002.pdf



B. Nominal Life Projection CY 2023 to End of Life

The figure below (Figure 3B-1) establishes a baseline, a simple operational projection that more
sophisticated scenarios can be built upon. It is our baseline because it models the idealized
parameters and longevity intended for the landfill by the landfill's owner, which is: a steady annual
intake of between 1M and 1.1M tons for the duration of the landfill’s 14.5-16 year site life (to
2037-2039). As indicated in its Assumptions, this baseline scenario is not a “default future”; it is not
realistic, in that it references itself only and does not incorporate outside factors.

Scenario 1

Tons per Year 1,000,000 Tons
Projected Remaining Airspace 12/31/22 16,008,557 CY

2022 3-year Density Avg 0.999 Tons/CY
Site Life 15.99 Years
Scenario 2

Tons per Year 1,100,000 Tons
Projected Remaining Airspace 12/31/22 16,008,557 CY

2022 3-year Density Avg 0.999 Tons/CY
Site Life 14.54 Years
Assumptions:

Tons per Year — Projected tonnage based on recent history
(2019,2021) and 2020 FA tonnage cap (1.1M tons/yr). Does
not reflect variables such as changes in disposal and diversion
rates, natural disasters, market and regulatory changes, etc.
Projected Remaining Airspace — Airspace consumed in 2022
based on projected 2022 tonnage and 3-year Density Average.
"Remaining airspace” includes approximately 2.7M cubic
yards of quarry rock; how much of, and by when, this rock can
be converted to airspace is currently unknown. 2022 quarry
extraction freed up approximately 140,000 cubic yards.

2022 3-year Density Average — derived from 2020-22
measurements. 2022 density based on 2021 measurements.
Site Life — Time to fill the projected remaining airspace,
including the airspace currently unexcavated.
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(These | believe are qualifiers to the numbers in Figure 3B-1. Someone should write them out for real but
| don’t feel qualified to do that)

- Derived from Republic Services annual measurements
- Describe the underlying method for calculating these numbers
- Quarry sequencing/staging — timeline and description. May be combination of options.

- Where the landfill is currently receiving waste stands over a number of previous cells. At the
time of transition to place liner in the quarry, they will be starting a new footprint, without a lot
of area to fill on top of or against. Considering efficiencies of fill and stability of hill. Larger
footprint needed when starting fill that is not leaning against existing fill/cell.

- Add potential factors that could change the site development plan expectations

Coffin Butte Landfill Longevity: Intake by Year
. 2020 Franchise Agreemerlt I_.imit*

1.0

0.5

Tons Emplaced, in millions

I Volumes already emplaced Baseline Scenario I Intake is 1.1M tons/year

assumes entire permitted I Intake is 1.0M tons/year

airspace is converted to
usable airspace by 2025
* limit is waived if landfill is expanded

The longevity timeline in the baseline is shown in Figure 3B-2; this figure includes historic data for
context.

The baseline is a simple longevity projection prepared by the landfill owner for operational purposes,
and by design does not reflect the influence of real-world variables. To estimate the landfill’s real-world
operational lifetime, these influences must be considered. We have identified some of these influences
and outline their possible effects in Section 3C. For simplicity’s sake, we will use the 1.1M tons/year

BCTT Subcommittee A.1 Revision 5 1/10/2023 Page 20





assumption (“Scenario 2”) and also assume full conversion of rock space in the quarry area into usable
airspace as the baseline in Section 3C.

C. Events and Factors with Potential Lifetime Impact

Although the physical parameters of Coffin Butte Landfill play a role in its longevity, human
factors drive the actual outcome, because they determine the inflow of material that fills up the
landfill's permitted volume (and shape that volume itself). Unlike the physical factors, human
factors — by which we mean decisions and agreements such as business and legal obligations,
legislation, enforcement, civic action and attitudes, technological advances, risk assessments
and risk taking, individual and collective values and choices, and so on — have the power to shift
the landfill's operating life very quickly. Estimations of the operating life of the Coffin Butte
Landfill necessarily rely on assessments of and assumptions about the entire system that feeds
waste to the landfill, and this wider system is created by, motivated by, operated by, and
continuously being changed by human factors and the events they bring about.

The subcommittee has generated a Table of potential factors impacting site life, and
characterized some of them briefly and others in more detail. Our goal was to begin to describe
the “terrain” that the landfill's future will traverse. This list is not exhaustive and our
characterizations limited; we hope a more complete list and more detailed characterizations will
come as Benton County prepares a Sustainable Materials Management Plan.

Q_Factors that shorten landfill life (trend the fill rate to baseline or beyond)

Landfill contracts and business choices

Landfilling at Coffin Butte is a business, subject to the standard pressures of customer
loyalty, competitive pressure, price resistance, etc. This factor will tend to keep the landfill
life at baseline, as the landfill owner strives to counteract any decline in intake by growing
the wasteshed / by lowering prices, etc.

&JE shortens landfill life (only as far as the baseline)

Lifestyle changes

Our society is constantly affording new opportunities for consumers to participate in, and this
increased economic activity tends to generate more waste.

&I shortens landfill life (only as far as the baseline)

Quarry excavation schedule

Our baseline assumes that 100% of the landfill's permitted airspace be converted into actual
usable airspace before it is required for landfilling, but it is unclear at the time of this writing
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how much of the rock currently occupying the airspace is going to be successfully
excavated. The timeline may require that some or all of the rock is left in place. Example: a
similar situation occurred earlier in the landfill's history, and quarryable rock was covered

over with landfill.

An expanded discussion and visualization of this factor is included below.

O Shortens landfill life by not liberating landfill airspace

Water table concerns and regulation

A (currently unquantified) portion of the landfill’'s permitted airspace seems to lie below the
groundwater level, and it is unclear at this time whether or not Oregon DEQ regulations will
allow this theoretical airspace to be used, or if permitted, will be cost-effective for the landfill
owner to undertake. If the portion below the groundwater line is not usable / used, airspace
would decrease and the lifespan of the landfill would shorten, in proportion to the volume
affected.

O Shortens landfill life by not liberating landfill airspace

Area wildfires, floods, earthquakes and other disasters

Disasters can produce large amounts of debris. Example: Coffin Butte Landfill took in
approximately 350,000 tons of debris in late 2020-early 2021 from the multiple area wildfires
in 2020. The incidence of wildfire and flooding are generally expected to increase due to
climate change. Disaster debris does not count toward the landfill's intake cap.

O Shortens landfill life by consuming landfill airspace

Impacts to other disposal facilities

Coffin Butte Landfill currently takes in about 1/3 of the trash generated in Oregon. If a
provider of the other 2/3 can no longer service its wasteshed, it creates a business
opportunity for the landfill owner to expand the Coffin Butte wasteshed. Example: in 2016
the Riverbend Landfill in Yamhill County lost its bid to expand, and because it was nearly
full, this enabled the landfill owner to capture its flows of approximately 500,000 tons of
waste yearly for Coffin Butte Landfill.

QQ Shortens landfill life only as far as the baseline, if intake cap is maintained

&4 Shortens landfill life if intake cap is set aside

Impacts to the waste recovery system

The landfill owner depends on outside suppliers for many services outside of landfilling, and
if these relationships break down, then material that was formerly diverted ends up in the
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landfill. Example: Chinese recycling companies imposed new quality standards on imported
recycled plastic in 2017-2018, and local recycling efforts could not meet those standards.

Q Shortens landfill life by consuming landfill airspace

Population growth

As the wasteshed adds more people, it also adds the waste they generate. Example:
Benton County’s population is forecasted to grow steadily through 2071, with a population of
over 120,000 in 2040.1

Q Shortens landfill life (only as far as the baseline)

Localized fires, floods, spills and other disasters

Localized disasters can produce landfill material. Example: a fuel tanker that spilled on
highway 9 generated many tons of contaminated dirt.

Q Shortens landfill life by consuming landfill airspace

QQ_Factors that shorten landfill life (threaten landfill operations)

Landfill fire

Although it is very rare, landfills can catch fire, either on their surface or as exothermic
reactions deep under their surface. The ubiquitous presence of methane, a flammable gas,
is a risk factor. A landfill fire ignited by an area wildfire is a troubling possibility. Exothermic
reactions are deep in the landfill itself and take years to extinguish.

Q Shortens or ends landfill life by ending operations

Q Factors that lengthen landfill life (diminish the fill rate)

Landfill expansion — removal of tonnage cap

Expansion. The baseline may only be fully realized in combination with a landfill expansion,
which would create an alternate landfilling site that allows time for the quarry airspace to be
pre-excavated. The landfill owner has indicated that it will apply for such an expansion, likely
in the first half of 2023. The new site would likely be the same as the 2021 application site,
the zone currently used for landfill operations south of Coffin Butte Road.

1 https://www.pdx.edu/population-research/sites/g/files/znldhr3261/files/2021-06/Final_Report_Benton.pdf
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An expanded discussion and visualization of this factor is included below.

Q Extends landfill life by increasing permitted volume

Removal of tonnage cap. If an expansion is approved, by terms of the 2020 Franchise
Agreement, the tonnage cap of 1.1M tons/year is removed, enabling the landfill owner to
increase the Coffin Butte wasteshed without limit.

O Shortens landfill life by enabling increased fill rates

Successful competition from other disposal facilities

The landfill owner competes in the marketplace to establish and maintain the Coffin Butte
wasteshed, and other facilities can and do successfully prevail. Example: although
Washington County sent over 275,000 tons of waste to Coffin Butte Landfill in 2018, that
amount decreased precipitously and was down to 36,000 tons in 2021, due presumably to
successful competition by another disposal facility.

O Extends landfill life by reducing source waste and therefore fill rate

Improvements to the waste recovery system / alternatives to landfilling

Waste recovery. We say the material headed for the landfill is “waste,” but the truth is, the
majority of that material has productive utility. This profit incentive often is buttressed by
cultural imperatives not to waste resources. The result is a wide array of initiatives at work
ranging from system-wide resource recycling programs down to grassroots freesharing
collaboratives. Examples: Too many to list, but the Food Donation Improvement Act, passed
in 2022 with bipartisan support and signed into law in Jan 2023, aims to catalyze a major
effort to address both hunger and the climate crisis by reducing food waste in America.?

(.J Extends landfill life by reducing source waste and therefore fill rate

Landfill alternatives. Waste recovery is often augmented with measures that seek to
prevent the harmful effects of landfilling, to get “beyond landfilling” by diverting materials to
dedicated processing facilities or alternative disposal sites.

Q Extends landfill life by reducing source waste and therefore fill rate

Obsolescence. Landfilling is an old technology, and alternative processes already exist.
Examples of this abound in Europe, where EU member nations are working together to
move beyond landfilling.

Q Extends landfill life by reducing source waste and therefore fill rate

2 https://www.washingtonpost.com/business/americas-food-waste-problem-is-a-hunger-solution-in-
disquise/2023/01/06/a6f5ba22-8dbe-11ed-b86a-2e3a77336b8e_story.html
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Reductions in waste generation

Systemic. No one enjoys throwing things away, but the systems by which we acquire and
use material goods are often designed to generate trash. These systems are being
redesigned to either recycle materials or to eliminate their trash components. Examples:
there are many to choose from, but a focus right now is extended producer responsibility
(EPR) initiatives such as Oregon SB 582, the Plastic Pollution and Recycling Modernization
Act passed in 2021, which provides “a much more accessible, responsible and stable
recycling system.”

Q Extends landfill life by reducing source waste and therefore fill rate

Cultural. People individually can prioritize reducing waste, often in response to cultural or
systemic cues. Example: the current recycling system relies on social engagement with
issues of environmental awareness and action to inspire its volunteer actions to reuse,
recycle, compost, etc. Historically, as shown in the historical data, this engagement goes up
(and per-capita trash generation goes down) during Democratic administrations, when
environmental issues are emphasized; the reverse is generally true during Republican
administrations, when they are not.

QExtends landfill life by reducing source waste and therefore fill rate

Equity. Groups of people in the Coffin Butte wasteshed do not have equal access to
recycling or other elements of waste reduction; measures are being designed to correct this.
Example: Oregon SB 582, the Plastic Pollution and Recycling Modernization Act, contains
provisions to fund reuse and waste prevention programs in these communities.4

Q Extends landfill life by reducing source waste and therefore fill rate

Recessions

Recessions reduce economic activity, which generally reduces the amount of waste
produced throughout the wasteshed. Example: the Crash of 2008 can explain in part the
historical intake decline beginning in late 2008 and continuing through 2012.

Q Extends landfill life by reducing source waste and therefore fill rate

Materials transportation

Materials with inherent value currently go into landfills just because where they are is not
where they need to be for that value to be extracted. Investments and improvements into
relevant transportation systems (such as intermodal transfer stations, which enable
materials to be shipped more economically by rail) can enable materials to become less
wasteful and less environmentally harmful and participate more fully in circular economies.

3 https://www.wastetodaymagazine.com/news/oregon-signs-extended-producer-responsibility-law-
packaging/

4 https://www.wastetodaymagazine.com/news/oregon-signs-extended-producer-responsibility-law-
packaging/

BCTT Subcommittee A.1 Revision 5 1/10/2023 Page 25



https://www.wastetodaymagazine.com/news/oregon-signs-extended-producer-responsibility-law-packaging/

https://www.wastetodaymagazine.com/news/oregon-signs-extended-producer-responsibility-law-packaging/

https://www.wastetodaymagazine.com/news/oregon-signs-extended-producer-responsibility-law-packaging/

https://www.wastetodaymagazine.com/news/oregon-signs-extended-producer-responsibility-law-packaging/

https://www.wastetodaymagazine.com/news/oregon-signs-extended-producer-responsibility-law-packaging/

https://www.wastetodaymagazine.com/news/oregon-signs-extended-producer-responsibility-law-packaging/



Q Extends landfill life by reducing source waste and therefore fill rate

The climate crisis

Activism. People all over the world are growing increasingly concerned about the threat the
uncontrolled release of greenhouse gases poses to the ecosystems that human societies
depend upon. A major focus of activism worldwide is the release of methane, because
methane is a potent and quick-acting greenhouse gas. Landfills are major sources of
greenhouse gas emissions, especially methane, in the United States. Activism thus
constitutes a powerful and growing force that is highly motivated to push forward actions
that move beyond landfilling. Example: grassroots environmental activists successfully
prevented landfill owners from expanding their landfills in both Yamhill and Benton counties
in the last ten years.

Q Extends landfill life by reducing methane-generating waste going into the landfill

Litigation and Shareholder Action. Environmentally engaged citizens are suing
governmental agencies, and investors are suing corporations, for failing to act responsibly
on the climate crisis, and to force action to address the crisis. Example: the worldwide
campaign of atmospheric trust litigation organized by Our Children’s Trust, a public interest
nonprofit law firm headquartered in Eugene.

Q Extends landfill life by reducing methane-generating waste going into the landfill

Legislation. The pressure generated by the public, science, financial, and industry
communities concerned about the climate crisis is manifesting in legislation. Examples: in its
2021 Methane Emissions Reduction Plan, the US government is mobilizing “all available
tools to identify and reduce methane emissions from all major sources,” and in its 2023
Food Donation Improvement Act, it targets food waste, “the most common material found in
landfills, constituting an estimated 24% of material” which generates large quantities of
methane emissions.®

Q Extends landfill life by reducing methane-generating waste going into the landfill

OQ Novel factors on landfill life

Pandemics

The COVID pandemic has had a significant but mixed impact on landfill life, which can be
characterized as a profound reduction in waste generation in 2020 and a resurgence of

5 https://www.whitehouse.gov/wp-content/uploads/2021/11/US-Methane-Emissions-Reduction-Action-
Plan-1.pdf
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waste generation in 2021, likely due to lifestyle adaptations such as increased at-home
shopping. The pandemic will continue to have an effect as long as it is endemic.

a Extends landfill life by reducing economic activity and therefore fill rate

aa Trends toward baseline by incentivizing activities that generate more waste

(These bullet points not yet addressed in the text above)

Climate change impacts to landfill operations
Landfill facility and technical challenges

Staffing in the local and regional solid waste industry
adjustments in diversion/recycling rates, and

tonnage volume in the broader market.

List various known factors impacting longevity

List examples using known information, not projections, but historic data for context

Not just Coffin Butte Landfill impacts, but generally all landfills

Impacts may not be immediate, but experienced over the course of years.

Selected scenario expanded views
To help with visualizing the factors, a few of them are discussed in greater detail below.
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Scenarios built upon the Baseline: Quarry Levels

Roughly 2.7 million cubic yards of the landfill's permitted airspace is currently unavailable
because it is unexcavated rock. The landfill's owner holds a surface mining permit for this rock,
and franchises it to Knife River as a quarry. For the past few years Knife River has currently
quarried the rock at a rate of roughly 150,000 cubic yards a year, so at a normal pace the
airspace will not be fully available until the year 2040.

This poses a dilemma for the landfill's owners, because the landfill is on track to fill its current
cell in 3 years, when it will look to move operations into the quarry area. The landfill and the
quarry cannot safely overlap their operations in the airspace. Ideally, the quarry would pre-
excavate all the rock by year-end 2024, and the landfill would then prepare the quarry site for
landfilling. Alternatively, the landfill could use a new permitted area (a landfill expansion) as a
“bridge” to give the quarry more time to pre-excavate, but it seems unlikely that a landfill
expansion could be (a) successful and (b) legally resolved in time to be useful.

We do not currently know how much rock can be pre-excavated before landfilling operations
move into the quarry airspace. We can display the possibility range graphically, in Figure 3.3.

Coffin Butte Landfill Longevity: Intake by Year
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Figure 3.3
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Scenarios built upon the Baseline: Expansion(s)

The baseline scenario may only be fully realized in combination with a landfill expansion — to serve as a
bridge landfilling site that allows time for the quarry airspace to be pre-excavated. The landfill owner has
indicated that it will apply for such an expansion, likely in the first half of 2023. Almost certainly this
expansion site would be the area south of Coffin Butte Road that is already zoned as Landfill Site; it’s
unlikely that the expansion would involve the airspace over the road itself, as closing the road proved
problematic in the 2021 expansion attempt. We can roughly estimate the size of this expansion airspace
as 6M cubic yards.

This application may be followed by others, either to continue to act as bridges for quarry excavation or
to take advantage of the removal of the intake cap, which happens once the first expansion is approved,
according to the 2020 Franchise Agreement. These further expansions may close Coffin Butte Road or
seek to rezone other areas around the landfill as Landfill Sites.

We can represent the effect this set of scenarios would have on baseline longevity, as Figure 3.4.

Coffin Butte Landfill Longevity: Intake by Year e
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Figure 3.4
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Scenarios built upon the Baseline: Historical Variance

The baseline scenario is derived primarily from the annual intake the landfill owner has achieved and
would like to maintain. In reality such stability occurs rarely if ever. Historically, the annual intake of a
landfill is determined by many factors, many beyond the owner’s ability to control or to counteract by
expanding the wasteshed.

The following graphic (Figure 3.5) shows variance due to (a) slow but steady demand by people to
reduce their “tax” of garbage disposal costs, (b) growing demand by people for less polluting alternatives
to waste disposal, (c) growing population in the wasteshed, (d) competitive pressure from innovative
alternatives to landfilling, (e) sudden spikes in intake due to wildfires, floods, and other climate-related
disasters, and (f) pressure by the landfill owner to maintain intake via downward pricing and cost-cutting.
These “human factors” are discussed more fully in Section 4.

Coffin Butte Landfill Longevity: Intake by Year
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Figure 3.5
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Scenarios built upon the Baseline: Climate Crisis Legislation/Legal Action/Activism

People all over the world are growing increasingly concerned about the threat the uncontrolled release
of greenhouse gases poses to the ecosystems that human societies depend upon. In the United States,
this fight is focused on the release of methane, a potent greenhouse gas. Landfills are major sources of
greenhouse gas emissions, especially methane. In its Methane Emissions Reduction Plan, the US
government is using all available tools to identify and reduce methane emissions from all major sources.
The Inflation Reduction Act of 2022 prioritized curtailing methane pollution in the oil and gas industry
sector, initiating a program that catalyzes pollution detection and offers incentives for reduction and
imposes penalties for continued releases of methane into the atmosphere. At the same time,
environmentally engaged citizens are suing governmental agencies, and investors are suing corporations,
for failing to act responsibly on the climate crisis. These signals of change are discussed in Section 4.

Since methane is not “destroyed” nor does it become carbon neutral, the best way to mitigate landfill
methane is never to create it in the first place, i.e., to divert waste, especially organic waste, from ever
entering a landfill. This is a fundamental logic when curtailing landfill methane.

The preceding graphic (Figure 3.5) does not take into account these increasing pressures for action. The
following graphic (Figure 3.6) shows one range of possible effects of these regulatory, legal, political and

competitive pressures.

<graphic to come>

Figure 3.6
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Section 3: Landfill Life Projections

A. Baseline: Projection to End 2022

Intake at Coffin Butte Landfill in 2022 have not been finalized at the time of this writing, so we are using
the projected figure of 1M tons. This gives us a projected volume of 16,008,557 cubic yards as of end-of-
year 2022. This projected volume is Remaining Permitted Airspace, not available airspace; it includes a
significant volume of unexcavated rock.
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B. Nominal Life Projection CY 2023 to End of Life

The figure below (Figure 3B-1) establishes a baseline, a simple operational projection that more
sophisticated scenarios can be built upon. It is our baseline because it models the idealized
parameters and longevity intended for the landfill by the landfill's owner, which is: a steady annual
intake of between 1M and 1.1M tons for the duration of the landfill’s 14.5-16 year site life (to
2037-2039). As indicated in its Assumptions, this baseline scenario is not a “default future”; it is not
realistic, in that it references itself only and does not incorporate outside factors.

Scenario 1

Tons per Year 1,000,000 Tons
Projected Remaining Airspace 12/31/22 16,008,557 CY

2022 3-year Density Avg 0.999 Tons/CY
Site Life 15.99 Years
Scenario 2

Tons per Year 1,100,000 Tons
Projected Remaining Airspace 12/31/22 16,008,557 CY

2022 3-year Density Avg 0.999 Tons/CY
Site Life 14.54 Years
Assumptions:

Tons per Year — Projected tonnage based on recent history
(2019,2021) and 2020 FA tonnage cap (1.1M tons/yr). Does
not reflect variables such as changes in disposal and diversion
rates, natural disasters, market and regulatory changes, etc.
Projected Remaining Airspace — Airspace consumed in 2022
based on projected 2022 tonnage and 3-year Density Average.
"Remaining airspace” includes approximately 2.7M cubic
yards of quarry rock; how much of, and by when, this rock can
be converted to airspace is currently unknown. 2022 quarry
extraction freed up approximately 140,000 cubic yards.

2022 3-year Density Average — derived from 2020-22
measurements. 2022 density based on 2021 measurements.
Site Life — Time to fill the projected remaining airspace,
including the airspace currently unexcavated.
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(These | believe are qualifiers to the numbers in Figure 3B-1. Someone should write them out for real but
| don’t feel qualified to do that)

- Derived from Republic Services annual measurements
- Describe the underlying method for calculating these numbers
- Quarry sequencing/staging — timeline and description. May be combination of options.

- Where the landfill is currently receiving waste stands over a number of previous cells. At the
time of transition to place liner in the quarry, they will be starting a new footprint, without a lot
of area to fill on top of or against. Considering efficiencies of fill and stability of hill. Larger
footprint needed when starting fill that is not leaning against existing fill/cell.

- Add potential factors that could change the site development plan expectations

Coffin Butte Landfill Longevity: Intake by Year
. 2020 Franchise Agreemerlt I_.imit*

1.0

0.5

Tons Emplaced, in millions

I Volumes already emplaced Baseline Scenario I Intake is 1.1M tons/year

assumes entire permitted I Intake is 1.0M tons/year

airspace is converted to
usable airspace by 2025
* limit is waived if landfill is expanded

The longevity timeline in the baseline is shown in Figure 3B-2; this figure includes historic data for
context.

The baseline is a simple longevity projection prepared by the landfill owner for operational purposes,
and by design does not reflect the influence of real-world variables. To estimate the landfill’s real-world
operational lifetime, these influences must be considered. We have identified some of these influences
and outline their possible effects in Section 3C. For simplicity’s sake, we will use the 1.1M tons/year
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assumption (“Scenario 2”) and also assume full conversion of rock space in the quarry area into usable
airspace as the baseline in Section 3C.

C. Events and Factors with Potential Lifetime Impact

Although the physical parameters of Coffin Butte Landfill play a role in its longevity, human
factors drive the actual outcome, because they determine the inflow of material that fills up the
landfill's permitted volume (and shape that volume itself). Unlike the physical factors, human
factors — by which we mean decisions and agreements such as business and legal obligations,
legislation, enforcement, civic action and attitudes, technological advances, risk assessments
and risk taking, individual and collective values and choices, and so on — have the power to shift
the landfill's operating life very quickly. Estimations of the operating life of the Coffin Butte
Landfill necessarily rely on assessments of and assumptions about the entire system that feeds
waste to the landfill, and this wider system is created by, motivated by, operated by, and
continuously being changed by human factors and the events they bring about.

The subcommittee has generated a Table of potential factors impacting site life, and
characterized some of them briefly and others in more detail. Our goal was to begin to describe
the “terrain” that the landfill's future will traverse. This list is not exhaustive and our
characterizations limited; we hope a more complete list and more detailed characterizations will
come as Benton County prepares a Sustainable Materials Management Plan.

Q_Factors that shorten landfill life (trend the fill rate to baseline or beyond)

Landfill contracts and business choices

Landfilling at Coffin Butte is a business, subject to the standard pressures of customer
loyalty, competitive pressure, price resistance, etc. This factor will tend to keep the landfill
life at baseline, as the landfill owner strives to counteract any decline in intake by growing
the wasteshed / by lowering prices, etc.

&JE shortens landfill life (only as far as the baseline)

Lifestyle changes

Our society is constantly affording new opportunities for consumers to participate in, and this
increased economic activity tends to generate more waste.

&I shortens landfill life (only as far as the baseline)

Quarry excavation schedule

Our baseline assumes that 100% of the landfill's permitted airspace be converted into actual
usable airspace before it is required for landfilling, but it is unclear at the time of this writing
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how much of the rock currently occupying the airspace is going to be successfully
excavated. The timeline may require that some or all of the rock is left in place. Example: a
similar situation occurred earlier in the landfill's history, and quarryable rock was covered

over with landfill.

An expanded discussion and visualization of this factor is included below.

O Shortens landfill life by not liberating landfill airspace

Water table concerns and regulation

A (currently unquantified) portion of the landfill’'s permitted airspace seems to lie below the
groundwater level, and it is unclear at this time whether or not Oregon DEQ regulations will
allow this theoretical airspace to be used, or if permitted, will be cost-effective for the landfill
owner to undertake. If the portion below the groundwater line is not usable / used, airspace
would decrease and the lifespan of the landfill would shorten, in proportion to the volume
affected.

O Shortens landfill life by not liberating landfill airspace

Area wildfires, floods, earthquakes and other disasters

Disasters can produce large amounts of debris. Example: Coffin Butte Landfill took in
approximately 350,000 tons of debris in late 2020-early 2021 from the multiple area wildfires
in 2020. The incidence of wildfire and flooding are generally expected to increase due to
climate change. Disaster debris does not count toward the landfill's intake cap.

O Shortens landfill life by consuming landfill airspace

Impacts to other disposal facilities

Coffin Butte Landfill currently takes in about 1/3 of the trash generated in Oregon. If a
provider of the other 2/3 can no longer service its wasteshed, it creates a business
opportunity for the landfill owner to expand the Coffin Butte wasteshed. Example: in 2016
the Riverbend Landfill in Yamhill County lost its bid to expand, and because it was nearly
full, this enabled the landfill owner to capture its flows of approximately 500,000 tons of
waste yearly for Coffin Butte Landfill.

QQ Shortens landfill life only as far as the baseline, if intake cap is maintained

&4 Shortens landfill life if intake cap is set aside

Impacts to the waste recovery system

The landfill owner depends on outside suppliers for many services outside of landfilling, and
if these relationships break down, then material that was formerly diverted ends up in the
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landfill. Example: Chinese recycling companies imposed new quality standards on imported
recycled plastic in 2017-2018, and local recycling efforts could not meet those standards.

Q Shortens landfill life by consuming landfill airspace

Population growth

As the wasteshed adds more people, it also adds the waste they generate. Example:
Benton County’s population is forecasted to grow steadily through 2071, with a population of
over 120,000 in 2040.1

Q Shortens landfill life (only as far as the baseline)

Localized fires, floods, spills and other disasters

Localized disasters can produce landfill material. Example: a fuel tanker that spilled on
highway 9 generated many tons of contaminated dirt.

Q Shortens landfill life by consuming landfill airspace

QQ_Factors that shorten landfill life (threaten landfill operations)

Landfill fire

Although it is very rare, landfills can catch fire, either on their surface or as exothermic
reactions deep under their surface. The ubiquitous presence of methane, a flammable gas,
is a risk factor. A landfill fire ignited by an area wildfire is a troubling possibility. Exothermic
reactions are deep in the landfill itself and take years to extinguish.

Q Shortens or ends landfill life by ending operations

Q Factors that lengthen landfill life (diminish the fill rate)

Landfill expansion — removal of tonnage cap

Expansion. The baseline may only be fully realized in combination with a landfill expansion,
which would create an alternate landfilling site that allows time for the quarry airspace to be
pre-excavated. The landfill owner has indicated that it will apply for such an expansion, likely
in the first half of 2023. The new site would likely be the same as the 2021 application site,
the zone currently used for landfill operations south of Coffin Butte Road.

1 https://www.pdx.edu/population-research/sites/g/files/znldhr3261/files/2021-06/Final_Report_Benton.pdf
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An expanded discussion and visualization of this factor is included below.

Q Extends landfill life by increasing permitted volume

Removal of tonnage cap. If an expansion is approved, by terms of the 2020 Franchise
Agreement, the tonnage cap of 1.1M tons/year is removed, enabling the landfill owner to
increase the Coffin Butte wasteshed without limit.

O Shortens landfill life by enabling increased fill rates

Successful competition from other disposal facilities

The landfill owner competes in the marketplace to establish and maintain the Coffin Butte
wasteshed, and other facilities can and do successfully prevail. Example: although
Washington County sent over 275,000 tons of waste to Coffin Butte Landfill in 2018, that
amount decreased precipitously and was down to 36,000 tons in 2021, due presumably to
successful competition by another disposal facility.

O Extends landfill life by reducing source waste and therefore fill rate

Improvements to the waste recovery system / alternatives to landfilling

Waste recovery. We say the material headed for the landfill is “waste,” but the truth is, the
majority of that material has productive utility. This profit incentive often is buttressed by
cultural imperatives not to waste resources. The result is a wide array of initiatives at work
ranging from system-wide resource recycling programs down to grassroots freesharing
collaboratives. Examples: Too many to list, but the Food Donation Improvement Act, passed
in 2022 with bipartisan support and signed into law in Jan 2023, aims to catalyze a major
effort to address both hunger and the climate crisis by reducing food waste in America.?

(.J Extends landfill life by reducing source waste and therefore fill rate

Landfill alternatives. Waste recovery is often augmented with measures that seek to
prevent the harmful effects of landfilling, to get “beyond landfilling” by diverting materials to
dedicated processing facilities or alternative disposal sites.

Q Extends landfill life by reducing source waste and therefore fill rate

Obsolescence. Landfilling is an old technology, and alternative processes already exist.
Examples of this abound in Europe, where EU member nations are working together to
move beyond landfilling.

Q Extends landfill life by reducing source waste and therefore fill rate

2 https://www.washingtonpost.com/business/americas-food-waste-problem-is-a-hunger-solution-in-
disquise/2023/01/06/a6f5ba22-8dbe-11ed-b86a-2e3a77336b8e_story.html
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Reductions in waste generation

Systemic. No one enjoys throwing things away, but the systems by which we acquire and
use material goods are often designed to generate trash. These systems are being
redesigned to either recycle materials or to eliminate their trash components. Examples:
there are many to choose from, but a focus right now is extended producer responsibility
(EPR) initiatives such as Oregon SB 582, the Plastic Pollution and Recycling Modernization
Act passed in 2021, which provides “a much more accessible, responsible and stable
recycling system.”

Q Extends landfill life by reducing source waste and therefore fill rate

Cultural. People individually can prioritize reducing waste, often in response to cultural or
systemic cues. Example: the current recycling system relies on social engagement with
issues of environmental awareness and action to inspire its volunteer actions to reuse,
recycle, compost, etc. Historically, as shown in the historical data, this engagement goes up
(and per-capita trash generation goes down) during Democratic administrations, when
environmental issues are emphasized; the reverse is generally true during Republican
administrations, when they are not.

QExtends landfill life by reducing source waste and therefore fill rate

Equity. Groups of people in the Coffin Butte wasteshed do not have equal access to
recycling or other elements of waste reduction; measures are being designed to correct this.
Example: Oregon SB 582, the Plastic Pollution and Recycling Modernization Act, contains
provisions to fund reuse and waste prevention programs in these communities.4

Q Extends landfill life by reducing source waste and therefore fill rate

Recessions

Recessions reduce economic activity, which generally reduces the amount of waste
produced throughout the wasteshed. Example: the Crash of 2008 can explain in part the
historical intake decline beginning in late 2008 and continuing through 2012.

Q Extends landfill life by reducing source waste and therefore fill rate

Materials transportation

Materials with inherent value currently go into landfills just because where they are is not
where they need to be for that value to be extracted. Investments and improvements into
relevant transportation systems (such as intermodal transfer stations, which enable
materials to be shipped more economically by rail) can enable materials to become less
wasteful and less environmentally harmful and participate more fully in circular economies.

3 https://www.wastetodaymagazine.com/news/oregon-signs-extended-producer-responsibility-law-
packaging/

4 https://www.wastetodaymagazine.com/news/oregon-signs-extended-producer-responsibility-law-
packaging/
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Q Extends landfill life by reducing source waste and therefore fill rate

The climate crisis

Activism. People all over the world are growing increasingly concerned about the threat the
uncontrolled release of greenhouse gases poses to the ecosystems that human societies
depend upon. A major focus of activism worldwide is the release of methane, because
methane is a potent and quick-acting greenhouse gas. Landfills are major sources of
greenhouse gas emissions, especially methane, in the United States. Activism thus
constitutes a powerful and growing force that is highly motivated to push forward actions
that move beyond landfilling. Example: grassroots environmental activists successfully
prevented landfill owners from expanding their landfills in both Yamhill and Benton counties
in the last ten years.

Q Extends landfill life by reducing methane-generating waste going into the landfill

Litigation and Shareholder Action. Environmentally engaged citizens are suing
governmental agencies, and investors are suing corporations, for failing to act responsibly
on the climate crisis, and to force action to address the crisis. Example: the worldwide
campaign of atmospheric trust litigation organized by Our Children’s Trust, a public interest
nonprofit law firm headquartered in Eugene.

Q Extends landfill life by reducing methane-generating waste going into the landfill

Legislation. The pressure generated by the public, science, financial, and industry
communities concerned about the climate crisis is manifesting in legislation. Examples: in its
2021 Methane Emissions Reduction Plan, the US government is mobilizing “all available
tools to identify and reduce methane emissions from all major sources,” and in its 2023
Food Donation Improvement Act, it targets food waste, “the most common material found in
landfills, constituting an estimated 24% of material” which generates large quantities of
methane emissions.®

Q Extends landfill life by reducing methane-generating waste going into the landfill

OQ Novel factors on landfill life

Pandemics

The COVID pandemic has had a significant but mixed impact on landfill life, which can be
characterized as a profound reduction in waste generation in 2020 and a resurgence of

5 https://www.whitehouse.gov/wp-content/uploads/2021/11/US-Methane-Emissions-Reduction-Action-
Plan-1.pdf
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waste generation in 2021, likely due to lifestyle adaptations such as increased at-home
shopping. The pandemic will continue to have an effect as long as it is endemic.

a Extends landfill life by reducing economic activity and therefore fill rate

aa Trends toward baseline by incentivizing activities that generate more waste

(These bullet points not yet addressed in the text above)

Climate change impacts to landfill operations
Landfill facility and technical challenges

Staffing in the local and regional solid waste industry
adjustments in diversion/recycling rates, and

tonnage volume in the broader market.

List various known factors impacting longevity

List examples using known information, not projections, but historic data for context

Not just Coffin Butte Landfill impacts, but generally all landfills

Impacts may not be immediate, but experienced over the course of years.

Selected scenario expanded views
To help with visualizing the factors, a few of them are discussed in greater detail below.

BCTT Subcommittee A.1 Revision 5 1/10/2023 Page 27



Scenarios built upon the Baseline: Quarry Levels

Roughly 2.7 million cubic yards of the landfill's permitted airspace is currently unavailable
because it is unexcavated rock. The landfill's owner holds a surface mining permit for this rock,
and franchises it to Knife River as a quarry. For the past few years Knife River has currently
quarried the rock at a rate of roughly 150,000 cubic yards a year, so at a normal pace the
airspace will not be fully available until the year 2040.

This poses a dilemma for the landfill's owners, because the landfill is on track to fill its current
cell in 3 years, when it will look to move operations into the quarry area. The landfill and the
quarry cannot safely overlap their operations in the airspace. Ideally, the quarry would pre-
excavate all the rock by year-end 2024, and the landfill would then prepare the quarry site for
landfilling. Alternatively, the landfill could use a new permitted area (a landfill expansion) as a
“bridge” to give the quarry more time to pre-excavate, but it seems unlikely that a landfill
expansion could be (a) successful and (b) legally resolved in time to be useful.

We do not currently know how much rock can be pre-excavated before landfilling operations
move into the quarry airspace. We can display the possibility range graphically, in Figure 3.3.
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Scenarios built upon the Baseline: Expansion(s)

The baseline scenario may only be fully realized in combination with a landfill expansion — to serve as a
bridge landfilling site that allows time for the quarry airspace to be pre-excavated. The landfill owner has
indicated that it will apply for such an expansion, likely in the first half of 2023. Almost certainly this
expansion site would be the area south of Coffin Butte Road that is already zoned as Landfill Site; it’s
unlikely that the expansion would involve the airspace over the road itself, as closing the road proved
problematic in the 2021 expansion attempt. We can roughly estimate the size of this expansion airspace
as 6M cubic yards.

This application may be followed by others, either to continue to act as bridges for quarry excavation or
to take advantage of the removal of the intake cap, which happens once the first expansion is approved,
according to the 2020 Franchise Agreement. These further expansions may close Coffin Butte Road or
seek to rezone other areas around the landfill as Landfill Sites.

We can represent the effect this set of scenarios would have on baseline longevity, as Figure 3.4.

Coffin Butte Landfill Longevity: Intake by Year e
2020 Franchise Agreement Limit*

9 J P N_m—S i W N W H = = = = = . . . . . I

o5 — — SRR EREREs 00 AR B R R RN EEEEEEEEREERERERR N

A

X200 2 0N A D DAD 0N B DaD N DD D
P PPV PV N P PP PSP P
NENENENENANAENESENANENANENANA SRSESENENAN

Tons of waste emplaced, in millions

EEEES
Baseline Scenario + site expansion(s)

Extension to landfill operating life if one or more
applications for expansion are successful

l Volumes already emplaced

* Iimit_ waived when
[l Assumes first expansion volume** is 6M cubic yards landfill is expanded

** site south of

T *kk i
§ Assumes second expansion volume is 4M cubic yards Coffin Butte Road

*** site closing
Coffin Butte Road

Figure 3.4

BCTT Subcommittee A.1 Revision 5 1/10/2023 Page 29



Scenarios built upon the Baseline: Historical Variance

The baseline scenario is derived primarily from the annual intake the landfill owner has achieved and
would like to maintain. In reality such stability occurs rarely if ever. Historically, the annual intake of a
landfill is determined by many factors, many beyond the owner’s ability to control or to counteract by
expanding the wasteshed.

The following graphic (Figure 3.5) shows variance due to (a) slow but steady demand by people to
reduce their “tax” of garbage disposal costs, (b) growing demand by people for less polluting alternatives
to waste disposal, (c) growing population in the wasteshed, (d) competitive pressure from innovative
alternatives to landfilling, (e) sudden spikes in intake due to wildfires, floods, and other climate-related
disasters, and (f) pressure by the landfill owner to maintain intake via downward pricing and cost-cutting.
These “human factors” are discussed more fully in Section 4.
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Scenarios built upon the Baseline: Climate Crisis Legislation/Legal Action/Activism

People all over the world are growing increasingly concerned about the threat the uncontrolled release
of greenhouse gases poses to the ecosystems that human societies depend upon. In the United States,
this fight is focused on the release of methane, a potent greenhouse gas. Landfills are major sources of
greenhouse gas emissions, especially methane. In its Methane Emissions Reduction Plan, the US
government is using all available tools to identify and reduce methane emissions from all major sources.
The Inflation Reduction Act of 2022 prioritized curtailing methane pollution in the oil and gas industry
sector, initiating a program that catalyzes pollution detection and offers incentives for reduction and
imposes penalties for continued releases of methane into the atmosphere. At the same time,
environmentally engaged citizens are suing governmental agencies, and investors are suing corporations,
for failing to act responsibly on the climate crisis. These signals of change are discussed in Section 4.

Since methane is not “destroyed” nor does it become carbon neutral, the best way to mitigate landfill
methane is never to create it in the first place, i.e., to divert waste, especially organic waste, from ever
entering a landfill. This is a fundamental logic when curtailing landfill methane.

The preceding graphic (Figure 3.5) does not take into account these increasing pressures for action. The
following graphic (Figure 3.6) shows one range of possible effects of these regulatory, legal, political and

competitive pressures.

<graphic to come>

Figure 3.6
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