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1.0

INTRODUCTION
The Solid Waste Agency of Northern Cook County (SWANCC) and the Solid Waste Agency
of Lake County (SWALCO) commissioned this study of Material Recovery Facilities (MRF1)
and recycling markets to research and evaluate the impact of on-going trends that are
challenging the recycling industry. These trends, which have been widely reported
nationally as well as within the region, include the following:
 A pronounced decline in the value of recyclables commodities, primarily in paper
markets and stemming from import restrictions implemented by China in early 2018.
Commodity material revenues offset the cost of processing recyclables and, in
stronger commodity markets, actually return revenue to the Agencies. Commodity
prices have declined to such an extent that they no longer cover the cost of
processing the recyclables, which has led to the implementation of tipping fees (i.e.,
charges to customers of MRFs) to make up for the lost material revenue.
 Reported increases in contamination levels in the single-stream recyclable materials
collected curbside. Higher contamination levels increase the cost of processing
recyclables because additional effort must be expended to remove the contaminants
and produce marketable commodities.
 Changes in the underlying composition of single stream recyclable materials. For
instance, newspaper has declined as a proportion of the overall material stream due
to increased use of digital media for news. Cardboard has increased proportionately
due to greater use of on-line shopping. Plastic containers and aluminum containers
continue to drop in weight (called “light weighting”) which, while an overall
environmental benefit, requires more containers to be sorted and processed in order
to produce a bale of marketable material.
Both SWANCC and SWALCO had entered into contracts under which participating
members of each Agency direct their recyclables to a contracted MRF for processing.
SWANCC’s contract extends until 2031 and has terms that are comparatively favorable
under current market conditions. SWALCO’s contract expires at the end of 2019 and
therefore current market conditions will likely impact the terms and pricing of a replacement
contract. In both Agencies, there are some communities that do not participate in the joint
processing programs, and both SWANCC and SWALCO were interested in the potential
impact on those communities that independently contract for recyclables processing under
their municipal hauling contracts.
This report is organized into the following sections:
 Section 2.0 defines some industry terms and presents background information on
the SWANCC and SWALCO processing contracts.
 Section 3.0 provides an overview of regional MRFs in the Chicago-metro area and
an analysis of MRF capacity.

1

A Material Recovery Facility is a facility in which recyclables are processed in order to separate
commingled materials into distinct commodity streams (e.g., cardboard, aluminum, glass, etc.)
and then process the individual materials (e.g, baling of the commodities) prior to shipment to
end user markets.
1
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 Section 4.0 presents information on historical and recent trends in commodity
market pricing, and a discussion of planned expansions in U.S. paper mills to
replace capacity lost in the export market.
 Section 5.0 summarizes a survey of processing costs at MRFs both regionally and,
for further context, across the U.S. These are generally contract rates for
municipalities or other government agencies that contract with private MRFs for
processing, but also include some publicly-owned and operated MRFs. This
information provides a broad overview of current processing costs.
 Section 6.0 provides a more detailed analysis of capital and operating costs for
three case studies of publicly-owned and operated MRFs. Supplemental information
is also provided for two case studies of privately-owned facilities.
 Section 7.0 provides an analysis of contamination issues (quantities, composition
and cost).
 Section 8.0 evaluates the economic impact of recent trends at the household level.
 Section 9.0 summarizes the research findings of this study, and presents a
preliminary analysis of options for communities to consider in order to continue to
provide recycling service in the face of challenging market conditions.
Assumptions and Limitations
In conducting the research for this study, APTIM relied on publicly-available documents
(principally MRF processing contracts and budget documents) to obtain pricing and other
performance data. We also attempted, where possible, to obtain information from multiple
sources. Through this research, we were able to corroborate general cost parameters and
identify some overall similarities in the recyclables processing market. This also allowed us
to estimate the relative cost impacts of different market trends (i.e., declining commodity
values, increased contamination) at the household level. We note the following factors,
however, which influence this study and any evaluation of processing costs:
 MRFs are unique facilities, employing varying levels of technology and labor and
operating at different throughput levels. Processing costs vary based on these
parameters.
 MRFs also vary based on age. Many of the MRFs in the Chicago market, for
instance, date back to the early and mid-1990s, but have already undergone a
major equipment replacement to upgrade to single-stream capabilities. Some MRFs
were developed in existing buildings, so that the major capital investment was for
processing equipment. These differences can also impact costs at the facility-level.
 Most MRFs in the U.S. are privately-owned, and in the Chicago market all are
privately-owned. According to data in the most recent nationwide survey of MRFs2,
75 percent of facilities are privately-owned and operated, 12 percent are publiclyowned and privately-operated, and 13 percent are publicly-owned and operated (the
latter group tend to be smaller facilities). While total processing fee information at
2

Governmental Advisory Associates, Inc., 2016-2017 Database on Material Recovery Facilities
and Mixed Waste Processing Facilities in the U.S.
2
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privately-owned or privately-operated facilities can be obtained through analysis of
processing contracts, component cost data (e.g., labor, capital costs) is generally
not available because it is proprietary.
 Market conditions remain in flux as the entire industry attempts to address the
negative market trends. On the revenue side, average commodity prices have
continued to decline during 2019, and although a number of new or expanded
domestic paper mill projects have been announced (as discussed in Section 4), they
will take time to develop.
 On the cost side, recycling service providers are also in the process of implementing
new contract terms to assure that processing costs are being covered. According to
transcripts of quarterly earnings conferences with securities analysts, the major
publicly-traded waste companies intend to pass on higher processing costs to
customers. However, this plan will be accomplished in phases, with “pure”
processing contracts addressed first, whereas municipal recycling contracts (which
include both curbside collection and processing) addressed over a longer period of
time (because the municipal contracts have a 3-5 year term). Although processing
fees are starting to become clearer, cost impacts are still being negotiated,
particularly with municipal recycling contracts.

3
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2.0

BACKGROUND
Terminology
In discussing MRF’s, processing contracts and processing economics, it is important to
define some industry terms and concepts:
 Average Commodity Revenue (ACR) is the weighted average value of the materials
contained in one ton of single stream recyclables as delivered to the MRF, based on
current market prices for the commodities. ACR varies from month to month based
on changes in commodity prices, and may also change as the result of periodic
audits of the composition of single stream recyclables. Commodity prices are
determined by reference to published indices that track selling prices, which is why
processing contracts that employ ACR are referred to as “index pricing models”.
Some commodities, however, may be valued at the actual price that the MRF sells
them for. ACR includes a deduction for the cost to dispose of non-recyclable
residue, and for the cost to manage glass (in most markets, glass has a negative
commodity value)3. ACR is always stated on an “incoming” ton basis as received by
the MRF.
 Adjusted ACR is the same as ACR, except that negative value materials (residue
and glass) are excluded from the calculation of blended material value. For this
reason, Adjusted ACR will have a higher value than ACR. All of the publicly-owned
MRFs discussed in this report (see case studies in Section 6.0) treat residue and
glass management costs as facility expenses, and their reported commodity
revenues do not include a deduction for the negative value of the residue and glass.
The only reason for defining Adjusted ACR is to provide an “apples-to-apples”
comparison of commodity revenues under the SWANCC and SWALCO programs
versus these publicly-owned MRFs. Adjusted ACR is also stated on an incoming ton
basis.
 The “as-sold” price of materials is the actual selling price of processed commodities.
The “as-sold” price is stated per outgoing, shipped ton of a specific commodity after
processing through the MRF.
 The processing fee for a MRF is the per-ton cost to receive inbound single-stream
(i.e., commingled) recyclables and separate and process the individual
commodities. The processing fee includes both the capital and operating costs of
the MRF. When commodity prices are high enough, ACR will exceed processing
costs and the MRF will generate a profit4.

3

4

SWALCO staff have indicated that the formulas used by the operator of the Grayslake MRF to
compute residue disposal costs and glass management costs are complex and not always
transparent. Telephone communication with Peter Adrian, December 9, 2019.
For privately-owned MRFs, the processing fee itself may include some profit margin, and when
ACR exceeds the processing fee, the MRF will earn additional profits. Publicly-owned facilities
also generate “profit” when commodity prices are high. Evidence to support this is presented in
Section 6.0.
4
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 When commodity prices are lower than ACR, the MRF will typically5 charge a
“tipping fee” to make up the difference. In equation form, the tipping fee is
expressed as:
Tipping Fee ($/ton) = Processing Fee ($/ton) – ACR ($/ton)
During our research for this study, we found the term “processing fee” used
interchangeably with “tipping fee”, and although they are related by the above
equation, the terms refer to two different things. The processing fee is usually
specified as a fixed number in the processing contract (e.g., $75.00/ton), subject
only to annual escalation. The “tipping fee” is the fee actually paid by the MRF
customer, and although a contractual requirement, the tipping fee will vary based on
changing commodity values. Most MRF processing contracts include some form of
the above equation.
 Recently, some MRFs have also begun to charge “contamination fees” on a loadby-load basis if the incoming load of recyclables is judged to contain excessive
contamination. The contamination fee is charged in addition to the tipping fee.
Waste Management has acknowledged on quarterly earnings calls that it has
implemented contamination fees. SWALCO staff have also indicated (based on
discussions with area haulers) that the Grayslake MRF is assessing contamination
fees ($45/ton or more) on some customers. Other MRFs have taken a different
approach and charge differential tipping fees based on the level of contamination in
the customer’s recyclables (refer to discussion in Section 7.0).
SWANCC’s Program/Contract
In 2008, SWANCC initiated a voluntary program (the “Recycling Incentive Program”) with its
membership with the aim of allowing participating member communities to receive a share
of commodity revenues from the curbside recycling materials collected in each community.
As a condition of participating in the program, participating member communities were
required to direct their contracted municipal waste hauler to deliver curbside recyclables to
the Agency’s designated processor, Groot Industries (Groot). Groot owns and operates a
MRF in Elk Grove Village.
The processing element was “rebid” in 2014 as part of the Agency’s procurement of a new
operating and disposal contract for the Glenview Transfer Station6. Processing fees and
revenues are specified on an “index” or “market basket” model as shown in Table 1. As
noted previously, this is a standard pricing model used in recyclables processing contracts.
Commodity values are updated monthly based on published pricing indices or, in the case
5

6

This wasn’t always the case historically. When commodity values were higher, some processing
contracts included a “zero-floor” provision which stated that the customer would not pay a tipping
fee. Presumably, at the time such contracts were executed, it was not foreseen that commodity
prices would have a large and prolonged decline in value. When the magnitude and duration of
the on-going decline in commodity values became more apparent, however, private companies
began to insist that tipping fee provisions be included in processing contracts. Even publiclyowned MRFs have adopted this policy.
It should be noted that the recyclables processing element is not a separate, stand-alone
contract, but is included in the transfer station operating agreement. Although separate pricing
terms for recyclables are quoted in the agreement, the large value of the overall transfer station
contract likely allowed SWANCC to secure more favorable terms for recyclables processing
compared to a stand-alone recycling agreement.
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of residue, on actual disposal costs. Glass, as shown in the table, has a negative market
value.
TABLE 1. SWANCC RECYCLING AGREEMENT (AUGUST, 2019)
Material

Pricing Index

Composition

Market Value
($/ton)

Wtd. Avg.
Value ($/ton)

Newspaper #8

PPI Chicago HS

45.00%

$20.00

$9.00

OCC #11

PPI Chicago HS

8.50%

$30.00

$2.55

Mixed Paper #2

PPI Chicago HS

13.00%

$0.00

$0.00

Three-Mix Glass

Recyclingmarkets.net

15.00%

($12.50)

($1.88)

Tin/Bi-metals

Recyclingmarkets.net

1.75%

$140.00

$2.45

Aluminum

Recyclingmarkets.net

1.00%

$1,120.00

$11.20

PET

Recyclingmarkets.net

1.50%

$277.60

$4.16

HDPE Natural

Recyclingmarkets.net

0.75%

$415.00

$3.11

HDPE Colored

Recyclingmarkets.net

1.00%

$210.00

$2.10

Mixed Plastics (3-7)

Recyclingmarkets.net

1.00%

$20.00

$0.20

Residue

Actual

11.50%

($52.54)

($6.04)

Blended Average Commodity Revenue (ACR)

$26.86

Processing Fee

$78.90

Net Value (after processing fee)

($52.04)

Rebate (50% if ACR > Processing Fee)

$0.00

If average commodity revenues (ACR) exceed the processing fee, SWANCC receives a
rebate of 50 percent of the overage, which it shares with participating member
communities. In FY2012, when commodity values were high, SWANCC and its member
communities received nearly $1.2 million in revenue share7.
SWANCC’s agreement is somewhat unique in that if average commodity revenues are less
than the processing fee (i.e., the marketable value of the materials does not cover
processing costs), then no penalty is incurred and SWANCC and/or the participating
members do not have to pay the difference ($52.04/ton in the August, 2019 data shown in
Table 1). This is termed a “zero-floor” contract in the industry, because at worst SWANCC
receives no material revenue share but in no case pays a fee to help cover processing
costs.
As was noted previously (refer to Footnote 5), although zero-floor contracts were more
prevalent earlier in the century, the industry began to move away from them as commodity
markets began to decline. In today’s market and absent some other significant
consideration (refer to Footnote 6), a zero-floor provision could not be secured.
7

We note that at the time (2012), the revenue share was tied to the price of newspaper and not
the average of all single-stream materials as specified in the current contract. Further, the
contract guaranteed a minimum floor payment of $5/ton, independent of the market price for
newspaper.
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The value of the zero-floor provision to SWANCC and participating members under current
market conditions is significant. Based on an estimated 42,500 tons of recyclables expected
to be delivered in FY2020, participating members are avoiding approximately $2.2 million in
annual processing costs (= 42,500 tons x $52.04/ton) that would have to be paid under a
more typical processing agreement. SWANCC’s contract is effective through 2031, offering
long-term protection to participating member communities.
SWALCO’s Program/Contract
SWALCO initiated its own joint recycling program in 1996. A significant amendment to its
MRF capacity agreement with Waste Management was executed in 2008, which has
subsequently been amended four times and will expire at the end of 2019. Currently, most
member communities of SWALCO participate in the program (36 of 43 municipalities), plus
two townships that are not members of SWALCO. Under this program, participating
members are required to direct their contracted waste hauler to deliver recyclables to the
Waste Management MRF located in Grayslake. In 2018, participating member communities
delivered approximately 46,000 tons of recyclables. Waste Management has
communicated to SWALCO that it intends to convert the Grayslake facility from a MRF to a
transload facility8; the company is developing a new regional MRF in Hodgkins, Illinois as a
replacement processing facility.
The SWALCO agreement employs an index pricing model which is summarized in Table 2
(using commodity values for August, 2019). Initially, this appears similar to the SWANCC
index model, but there are important differences between the two contracts and programs:
 Under the SWALCO program, participating members commit to deliver their
recyclables to the WM-Grayslake MRF, but their contracted waste haulers must pay
any tipping fees assessed by Waste Management, which the company may set
independent of its agreement with SWALCO. Unlike the SWANCC program,
SWALCO’s program is not backed by a “zero-floor” contract provision. Based on
average single-stream MRF processing costs reported by Waste Management of
$85/ton9, and given current commodity values of approximately $20/ton, it is
estimated that haulers are currently charged a “tipping fee” of approximately $65/ton
(the tipping fee is intended to bridge the gap between processing costs and
commodity revenues). This rate was confirmed by a survey SWALCO performed as
reported in the 2019 update to its solid waste management plan10.
 The SWALCO index models include a “revenue share threshold” set at $60/ton (i.e.,
in order for SWALCO to receive a revenue share, ACR must exceed $60/ton). The
threshold is presumably tied in some way to the MRF’s processing fee, but as noted
above, Waste Management has indicated that processing costs are closer to
$85/ton. The SWALCO agreement is perhaps more appropriately viewed as a
“revenue share” agreement as opposed to a “processing” agreement.

8
9
10

At a transload facility, incoming loads of recyclables (in collection vehicles) are consolidated into
larger, semi-transfer loads for transport to a MRF.
Susan Robinson, Waste Management, State of MRFs in 2016: Current Trends and Conditions,
October 17, 2016.
SWALCO/Lake County, 2019 Sold Waste Management Plan Update, November, 2019, p. 2-14.
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 Waste Management ceased sorting newspaper as a paper grade in January 2017.
The Grayslake MRF has only produced a mixed paper grade since then. Some
MRFs have also made this decision, although others (including the Groot MRF)
continue to produce a newspaper grade. Newspaper has historically commanded a
premium price over mixed paper. In some months of 2011, the differential was as
high as $40-$65/ton, although typically the spread was much narrower and in 2016,
for instance, the premium was only $5-$15/ton. Presumably, Waste Management
determined that the lower price differential did not cover the cost of separating
newspaper from the mixed paper. Some MRFs have also indicated that declining
amounts of newspaper makes it less worthwhile to sort the material11.
TABLE 2. SWALCO RECYCLING AGREEMENT (AUGUST, 2019)
Material

Pricing Index

Composition

Market Value
($/ton)

Wtd. Avg.
Value ($/ton)

Newspaper #8

PPI Chicago HS

-

-

-

OCC #11

PPI Chicago HS

10.96%

$30.00

$3.29

Mixed Paper #54

PPI Chicago HS

47.09%

$0.00

$0.00

Three-Mix Glass

Actual

18.84%

($19.81)

($3.73)

Tin/Bi-metals

Recyclingmarkets.net

2.09%

$35.00

$0.73

Aluminum

Recyclingmarkets.net

1.03%

$1,120.00

$11.56

PET

Recyclingmarkets.net

2.73%

$285.00

$7.77

HDPE Natural

Recyclingmarkets.net

0.98%

$430.00

$4.21

HDPE Colored

Recyclingmarkets.net

0.90%

$220.00

$1.99

Tubs and Lids

Recyclingmarkets.net

0.09%

$60.00

$0.06

Large Rigid Plastic

Recyclingmarkets.net

0.58%

$60.00

$0.35

Mixed Plastic Film

Actual

0.17%

($55.99)

($0.10)

Residue

Actual

14.54%

($55.99)

($8.14)

Blended Average Commodity Revenue (ACR)

$17.98

Revenue Share Threshold

$60.00

Net Value

($42.02)

Rebate (50% if ACR > Threshold)

$0.00

Notes:
1. Prices from Recyclingmarkets.net are all specified as Midwest-High Side (HS) values except
for aluminum, which is specified as Midwest Average.

11

King County, Washington, Responsible Recycling Task Force Meeting #4, July 18, 2018. The
comment on newspaper sorting was made by Recology, a private MRF operator.
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 Comparison of Table 1 and Table 2 also shows that the material compositions of the
single stream material are different under both programs. Cardboard percentages
are somewhat higher in the SWALCO program, but so are glass and residue, which
are negative value commodities. SWALCO’s material composition has been subject
to periodic adjustment based on composition audits, whereas SWANCC’s
composition has been held fixed12. Periodic audits are increasingly being written into
processing contracts, and in some cases “caps” are being placed on the amount of
allowable contamination in incoming loads.

12

Under SWANCC’s processing agreement, Groot can request a composition audit subject to
SWANCC’s consent.
9
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3.0

MRF CAPACITY
Regional MRF Infrastructure
There are currently six operating single-stream MRFs in the Chicago metropolitan area
(refer to Figure 1): WM-Grayslake, Groot-Elk Grove, Lakeshore-Forest View, Resource
Management-Chicago Ridge, Resource Management-Plainfield, and DiversifiedHomewood. Waste Management (WM), Groot (now owned by Waste Connections),
Lakeshore, and Homewood are all solid waste haulers that have developed MRFs to further
integrate their solid waste businesses. Resource Management does not typically provide
solid waste collection services and is more a “pure play” recyclables processing company13.
Notably, the two other national waste companies that compete in the Chicago market
(Advanced Disposal and Republic Services) have not developed their own single-stream
MRFs in this market, although they own other solid waste assets such as transfer stations
and landfills and have developed single-stream MRFs elsewhere in the U.S. This would
tend to suggest that, historically, the market for processing services in the Chicago metroarea has been competitive, because some haulers (even large, vertically integrated
companies) have not felt compelled to develop their own MRFs.

FIGURE 1. CHICAGO-AREA SINGLE-STREAM MRFs

13

For many years, Resource Management did provide curbside collection services to the City of
Naperville, however it no longer holds that contract.
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As was previously noted, WM has informed SWALCO that it intends to repurpose the
Grayslake MRF as a transload facility. WM also operated a MRF in south Chicago (WMCID), but that facility was heavily damaged in a fire in May, 2018 and operations were not
resumed. The company had developed a new MRF in Hodgkins, Illinois, which it has
deemed its “MRF of the future”. The facility is projected to start operating prior to the close
of 2019. This new MRF is intended to replace the former CID MRF and the Grayslake MRF.
Few details are available on this new facility, other than it will be highly automated.
As discussed later in this section, Chicago-area MRFs routinely make the list of the largest
MRFs in the U.S. The fact that the region hosts 6 such MRFs (at a given time) indicates
that there is demand for processing services, and also that there is competition for
processing services. However, most of the MRFs are located in the southern portion of the
region, and once the WM-Grayslake MRF ceases processing operations, there will be only
one MRF in the northern suburbs. SWALCO communities will face greater transport
distances to access existing regional MRF capacity.
General operating parameters for the Chicago-area MRFs are summarized in Table 3. Most
of the MRFs were developed in the 1990s, although all of those older facilities were
upgraded to single-stream capabilities in the 2000s. Lakeshore, a more recent entrant to
the Chicago hauling market, developed its single-stream MRF in 2015.
TABLE 3. CHICAGO AREA SINGLE-STREAM MRFs
Year
Opened

Single-Stream
Upgrade

Bldg Size
(sq. ft)

Groot
(Elk Grove)

1997

2013

66,000

Customer Mix: 60/40 resid/comm
Residue: 11.5%
SS Equip. Costs: $8,000,000

Lakeshore
(Forest View)

2015

2015

44,000

Customer Mix: 50/50 resid/comm
Residue: 17%
SS Equip. Costs: $8,500,000

Diversified
(Homewood)

2000

2010

N/A

Customer Mix: 60/40 resid/comm
Residue: 12.5%
SS Equip. Costs: $3,500,000+

Resource Mgt.
(Chicago Ridge)

1996

2001

250,000

Customer Mix: 80/20 resid/comm
Residue: 13%
SS Equip. Costs: N/A

Resource Mgt.
(Plainfield)

1991

2007

N/A

Customer Mix: 80/20 resid/comm
Residue: 10%
SS Equip. Costs: N/A

Waste Mgt.
(Grayslake)

1997

2004

32,000

Customer Mix: 80/20 resid/comm
Residue: 14.7%
SS Equip. Costs: $4,300,000

150,000

Customer Mix: 80/20 resid/comm
Residue: 9.5%
SS Equip. Costs: N/A
Shuttered after fire in May, 2018.

Facility/Location

Waste Mgt.
(CID)

1995

2005

Notes

Source:
1. Governmental Advisory Associates, Inc. (GAA), 2016-2017 Database on Material Recovery
Facilities and Mixed Waste Processing Facilities in the U.S.
2. All data (including contamination rates) are as reported to GAA. SWALCO staff belief the WMGrayslake MRF was converted to single-stream capability in 2002.
11
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Outbound Shipments
Table 4 shows historical tonnage throughput at Chicago-area single-stream facilities based
on survey data reported by the MRFs to Recycling Today, an industry trade magazine14.
The purpose of Recycling Today’s survey is to identify the largest MRFs in the U.S.; the fact
that all Chicago-area facilities make this list is evidence that region has strong demand for
processing capacity, and also that the local market for processing services is competitive.
It should be noted that the data reflect outbound tons (i.e., processed tons that are sold) as
opposed to inbound tons (which include residue). Further, because at least one facility did
not report tonnage in each of the years included in the table, care must be used in
interpreting the grand totals (which are provided for convenience only).
TABLE 4. HISTORICAL OUTBOUND TONNAGE AT CHICAGO AREA SINGLE-STREAM MRFs
2009 (tons)

2011 (tons)

2014 (tons)

2016 (tons)

2018 (tons)

Change
(2014-2018)

Groot
(Elk Grove)

100,000

103,300

151,909

127,600

122,241

(29,668)
(19.5%)

Resource Mgt.
(Chicago Rdg)

337,402

344,907

258,232

222,433

203,307

(54,925)
(21.3%)

Resource Mgt.
(Plainfield)

Not Reported

110,000

125,513

84,433

63,244

(62,269)
(49.6%)

Waste Mgt.
(Grayslake)

121,796

112,557

128,520

115,012

106,298

(22,222)
(17.3%)

Subtotal

N/A

670,764

664.174

549.478

495.090

(169.084)
(25.5%)

Lakeshore
(Forest View)

Not Open

Not Open

Not Open

Not Reported

84,518

N/A

Diversified
(Homewood)

98,000

86,722

94,500

156,000

Not Reported

N/A

Waste Mgt.
(CID)

106,962

100,469

112,744

98,732

Not Reported

N/A

Grand Total

764,160

857,955

871,418

804,210

579,698

N/A

Facility
(Location)

Source:
1. Recycling Today magazine, various issues.
Note:
1. The WM-CID MRF experienced a major fire in May, 2018 and did not resume operations.
2. Totals are reported for convenience. Since all facilities did not report in each year, care must be used in
interpreting totals.

14

Unlike landfills, MRFs are not required to report capacity or throughput information to the Illinois
Environmental Protection Agency.
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From these data, we make the following observations:
 It generally appears that 2014 was a peak year for outbound shipments. This
observation is confirmed by considering the four facilities (Groot-Elk Grove, RMChicago Ridge, RM-Plainfield, and WM-Grayslake) that all reported tonnage data in
2014 and 2018. Each of those four facilities reported a decline in outbound
shipments between 2014 and 2018. On a combined basis, outbound shipments
declined by approximately 169,000 tons (= 664,000 tons – 495,000 tons), or
26 percent.
 Some of the tonnage lost by the four facilities may have been due to competitive
reasons. Lakeshore opened its single-stream MRF in 2015, and shipped
approximately 85,000 tons of processed recyclables in 2018. Thus, of the 169,000
tons lost by the four facilities, approximately 50 percent could potentially be
attributed to the opening of the Lakeshore MRF.
Although Diversified-Homewood did not report data in 2018, they did report an
increase in outbound shipments of 61,500 tons between 2014 and 2016. If it is
assumed that this tonnage was also competitively drawn away, the four facilities still
experienced a decline of 22,500 tons between 2014 and 2018 (= 169,000 tons –
85,000 tons – 61,500 tons).
 The WM-CID MRF did operate for 5 months in 2018, until a major fire shuttered the
facility. Although the facility did not provide data in the 2018 survey, using 2016 data
it can be reasonably estimated that for the first five months of 2018, WM-CID
shipped approximately 41,000 of processed recyclables. This would leave, however,
approximately 58,000 tons of material for the last seven months of the year. It is not
known where this material was diverted to: certainly not the four facilities initially
identified (at least on a net regional basis), because those facilities experienced a
tonnage loss; and probably not Lakeshore or Diversified either (again, on a net
regional basis), because those facilities absorbed only a portion of the tonnage lost
by the four facilities initially identified15. SWALCO staff indicated that much of the
material following the WM-CID fire may have been shipped to a Waste Management
MRF in Germantown, Wisconsin and possibly another MRF in Indiana16.
MRF Capacity
There have been anecdotal reports that MRF processing capacity in the Chicago-metro
region may be constrained due to higher contamination rates and the need to slow
processing lines to remove the contamination17. As will be discussed further in Section 7.0,
increased contamination has been widely reported and some MRF operators have
indicated that they have had to add labor and slow down processing lines.

15
16
17

Unless Diversified significantly increased tonnage again in 2018.
Telephone communication with Peter Adrian, December 9, 2019.
Following the fire at the WM-CID MRF in May, 2018, Waste Management sent a notification
letter to the Village of Hillside (and presumably other municipal customers) stating that the
company was having difficulty diverting the material to another MRF due to limited capacity at
recycling facilities (which the letter attributed to changes in global commodity markets stemming
from import restrictions imposed by China). That, however, is a unique situation in that the WMCID facility was processing approximately 100,000 to 110,000 tons per year of recyclables, and
diverting that quantity of material to a single MRF would be a challenge in any circumstance.
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Processing capacity is challenging to assess because, unlike landfills, MRFs are not
required to report capacity to the Illinois EPA. MRFs also operate on shifts, and a facility
can increase its capacity by adding an additional shift.
Table 5 presents incoming tonnage data for the WM-Grayslake facility and the two
Resource Management MRFs. SWALCO receives monthly tonnage reports from the WMGrayslake facility which identify incoming tons, residue tons, and outgoing “sold” tons.
Incoming tonnages at the Resource Management facilities were estimated using the
outbound tonnages reported to Recycling Today, and residual percentages that the
company has reported in public presentations (see Section 7.0).
TABLE 5. HISTORICAL INBOUND TONNAGE AT SELECT CHICAGO-AREA SINGLE STREAM MRFs
2014

2015

2016

2017

2018

Change
(20142018)

146,558

138,330

128,298

134,003

132,229

(14,329)
(9.8%)

12.67%

13.14%

9.87%

12.58%

20.20%

Residual (Tons)

18,563

18,178

12,665

16,853

26,710

8,147
43.9%

Outbound Tonnage

123,081

120,027

113,154

114,779

105,275

(17,807)
(14.5%)

(97,201)
(21.3%)

Facility
WM-Grayslake
Incoming Tonnage
Residual (%)

Resource Mgt. (2 MRFs)
Incoming Tonnage

456,676

387,555

359,475

Residuals (%)

16.0%

20.8%

25.9%

Residuals (Tons)

72,931

80,689

92,924

19,993
27.4%

Outbound Tonnage

383,745

306,866

266,551

(117,194)
(30.5%)

Source:
1. WM-Grayslake date from facility tonnage reports provided to SWALCO.
2. Resource Management outbound tonnage data from Recycling Today magazine. Residual percentages
from Resource Management’s Residential Curbside Recycling presentation to the Village of LaGrange
Environmental Commission, June 13, 2019. Incoming tonnage calculated by dividing the reported
outbound commodity tonnages by (1 – residual %).

Based on the date in Table 5, the following observations are made:
 Although residue percentage increased markedly in 2018 for the WM-Grayslake
facility, incoming tonnage was down only modestly from 2017 and actually
increased from 2016, when contamination levels were much lower. This suggests
that Waste Management did not turn away tonnage in 2018 to address higher
contamination.
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 Further, contamination at the WM-Grayslake MRF was relative stable between 2014
and 2017, ranging from approximately 10 percent to 13 percent. Incoming tonnage
during that time period, however, generally shows a downward trend. This suggests
that the loss in tonnage was due to other factors, such as competition, as opposed
to a deliberate reduction in tonnage to better address material contamination.
 In addition to residential single-stream recyclables, the WM-Grayslake MRF also
accepts source separated commercial fiber material, including office paper and
cardboard. Although not evident from the summary tonnage data shown in Table 5,
incoming commercial paper declined from 43,000 tons in 2014 to 12,700 tons in
2018, which was partially offset by larger amounts of residential single-stream
recyclables. Commercial paper streams are typically cleaner than residential singlestream materials, and therefore the drop in overall facility tonnage again appears to
be related to competitive factors more than a slowing down of process lines.
SWALCO staff indicated, for instance, that some area haulers may be taking
commercial cardboard to Alan Josephsen and C&M Recycling, two local recycling
companies18.
 Resource Management reported higher overall contamination rates, with residuals
growing from 16 percent in 2014 to 26 percent in 2018. However, as was noted in
the discussion on regional outbound tonnages, the decline in tonnage at the
Resource Management MRFs as well as the WM-Grayslake and Groot-Elk Grove
facilities can in large measure be attributed to the opening of the Lakeshore MRF
and increased throughput at the Diversified-Homewood MRF.
Both Resource Management and Waste Management were interviewed by Recycling
Today magazine as part of the 2018 survey of MRFs. Both companies indicated that low
commodity prices and contamination are the primary challenges facing recycling, and those
are being addressed through tipping fees charged to customers. Neither company cited a
shortage in MRF capacity as being a market challenge; in fact, Waste Management
reported that it had lost some major customers as the result of fee increases.
Resource Management (interview with Cal Tigchelaar, President): He says that the
two biggest challenges facing MRF operators today are low commodity prices along
with increasing inbound material contamination levels. Tigchelaar says,
“Unfortunately both of these factors have forced the processing industry to impose
significant tip fees in order to remain viable. Materials arriving at our facility, which in
the past have produced revenue for our suppliers, have now become a cost to them.
Current tip fees for single-stream material arriving at MRFs in our area exceed tip
fees for trash being delivered to area landfills, and it is unlikely that this trend will
reverse anytime soon. As tip fees at MRFs continue to increase, decision-makers at
the municipal level will need to make decisions regarding the ongoing economic
viability of their recycling programs. (Recycling Today, Seismic Shifts, September
17, 2019)
Waste Management (interview with Brent Bell, Vice President of Recycling): “We’ve
seen tonnage down slightly from 2017 to 2019, although roughly half of our facilities
have a positive volume swing from those time periods,” Bell says. He adds where
MRFs saw a decrease in tonnage, the shift was driven by Waste Management’s
new recycling pricing model. “Since 2017, we’ve come out with a new recycling
18

Telephone communication with Peter Adrian, December 9, 2019.
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pricing model to make sure we can continue our investments in recycling,” Bell says.
“In order to do that, we had to recover our processing costs.” He adds, “Our goal is
to make sure we can offer this service to customers. Some of these cities just can’t
afford to pay for recycling like they’ve seen in the last year, so we’re trying to create
a model that works long-term, economically and environmentally.” The new pricing
strategy has caused “us to lose some major customer contracts”, Bell says.
(Recycling Today, Seismic Shifts, September 17, 2019)
As was noted previously, Waste Management has developed a new MRF in Hodgkins,
Illinois, which it intends as a replacement for the capacity at both the WM-Grayslake facility
and its fire-damaged CID-MRF. Although operating parameters such as throughput and
capacity have not been disclosed, presumably it will be a large facility since the Grayslake
and CID facilities have historically shipped in excess of 240,000 tons per year of processed
recyclables. The WM-Hodgkins MRF is planned to be operational by the end of 2019.
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4.0

RECYCLABLE COMMODITY PRICES
Recyclable commodity prices were very strong in 2011, but have since declined, particularly
over the past 2 years since China imposed import restrictions. In this Section, prices for
individual commodities as well as the blended average value (ACR) will be assessed.
Paper
Historical trends in paper prices over the last 10 years are shown in Figure 219. Note that
these are “as-sold” prices (i.e., the price received for each ton of the specified paper grade).

FIGURE 2. HISTORICAL PAPER PRICES
Based on these data, the following observations are made:
 Paper prices are at 10-year lows. Some industry participants have indicated that
paper prices have declined to 25-year lows.
 Although paper prices were at similar depressed levels in 2009 (i.e., following the
Great Recession), they rapidly recovered. Paper prices were generally high during
the years 2010-2011, largely driven by strong export demand from China20.
 Prices then receded to more modest levels before peaking again in 2017. In that
year, cardboard prices rose to the levels seen in 2010-2011. Newspaper and mixed
paper also rose, though not to the prior peak.
19
20

For simplicity and unless otherwise noted, SWALCO’s historical commodity prices are presented
in this Section.
Wall Street Journal, Scrappy Collectors Profit from China’s Paper Needs, March 30, 2011.
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 In 2017, concerned about the level of contaminants in imported recyclables, China
announced that as of January, 2018, it would ban the import of 24 types of scrap
materials (including mixed paper). Effective March 1, 2018, allowable contamination
in imported paper and plastics was reduced from 1.5% to 0.5%, a standard which
many industry observers have said cannot be attained by MRFs in the U.S. This
“National Sword” policy triggered the subsequent precipitous drop in paper prices.
Although clean (largely preconsumer) materials are still exported to China, they are
subject to tariffs under the on-going trade dispute between the U.S.
 Since 2017, cardboard prices have dropped from $165/ton to $30/ton, newspaper
prices have declined from $100/ton to $20/ton, and mixed paper prices have
decreased from $80/ton to $0/ton. In some markets, the value of mixed paper is
negative (i.e., a fee must be paid to an end user to accept it).
 As will be discussed at the end of this Section, a number of new or expanded
domestic mill projects in the U.S. have been announced. However, it will take time
for those projects to come on-line. Most industry experts expect that paper prices
will remain depressed for at least several years.
Aluminum
Aluminum has generally followed a similar trend as paper (see Figure 3). Although the trend
line appears flatter than for paper, the actual spread between the peak in early 2011 and
current prices in 2019 is nearly $1,000/ton. Though only accounting for about 1 percent of
the weight of single stream recyclables, aluminum contributes over $20 to the average per
ton value (ACR) of recyclables in strong markets, and over $11 in poor markets.

FIGURE 3. HISTORICAL ALUMINUM PRICES
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Tin/Bimetal
The price for tin and bimetal cans tends to move in step-wise fashion, with less variability in
month-to-month changes than other commodities. Current prices for this material are also
at 10-year lows.

FIGURE 4. HISTORICAL TIN/BIMETAL PRICES
Plastics
Plastics tend to exhibit greater short-term variability than other commodities (refer to
Figure 5). The overall trend for PET and HDPE (colored) has been downward since 2011,
and current prices for those resins are near 10-year lows. Natural HDPE (i.e., milk jugs)
prices have fared better, fluctuating between $600 and $800 per ton since 2011, with a brief
peak above $1,100 per ton in the autumn of 2014. Similar to aluminum, plastic containers
are light weight and account for only about 4.5 percent of the weight of single stream
recyclables. Despite their relatively light weight (as well as criticism from some groups that
increasing amounts of plastics are a sign of a “throwaway” society), HDPE and PET plastic
containers contribute over $28 to the average per ton value (ACR) of recyclables in strong
markets, and nearly $14 in poor markets. Under the current poor market conditions,
aluminum and plastic containers account for 85 percent of positive commodity values in
single-stream recyclables.
Although China’s National Sword policy also placed restrictions on imports of mixed plastic
materials, commodity prices for plastics have not been impacted as dramatically as paper
prices. Waste Management has adopted a policy that it will not export the plastics it collects
on residential routes and processes through the company’s single-stream MRFs.
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FIGURE 5. HISTORICAL PRICES FOR PLASTIC RESINS
Glass
Glass has had a negative commodity value throughout the period 2009 - 2019 (see
Figure 6), meaning that there is a cost to market the material. Most MRFs do not separate
incoming glass by color, and instead send a 3-mix glass stream to secondary processors
for further clean-up21. Some of the double-processed glass is marketed to container
manufacturers, but significant amounts are used for fiberglass and sand blasting material.
Glass is considered to be a challenging material for MRFs, increasing wear and tear on
equipment. Glass is also problematic as a contaminant in paper and other commodity
streams.

21

Resource Management is an exception, having invested in glass beneficiation equipment at its
MRF.
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FIGURE 6. HISTORICAL PRICES FOR GLASS (MIXED)
AVERAGE COMMODITY VALUES AND COMPARISONS
It was noted previously that in both good and poor commodity markets, aluminum and
plastic containers contribute significantly to the blended average value of single-stream
recyclables. Figure 7 sheds some additional light on the relative values of the paper and
container streams.
In this figure, the historical average “as-sold” prices of paper and containers (plastic,
aluminum, and glass) are compared. The “as-sold” prices are based on outbound tons and
do not include the impacts of residue; however, the “as-sold” price for containers does
include the negative value of glass. Residue costs were excluded in this comparison in
order to compare the ultimate value of clean, processed materials.
The ratio of paper to containers in the “as-sold” stream is approximately 70 percent to
30 percent in the SWALCO program, and 75 percent to 25 percent in the SWANCC
program22.
Figure 7 indicates that throughout the period 2009 - 2019, the average value of a ton of
processed containers exceeded the average value of a ton of processed paper. Paper
prices are currently so low that nearly all of the value of single-stream recyclables is
attributable to containers.

22

As was noted in Section 2, the composition of SWALCO’s recyclables had been periodically
audited. In 2009, SWALCO’s single-stream recyclables were approximately 73 percent paper
and 27 percent containers.
21

SWANCC/SWALCO Recycling Market Study
December, 2019

FIGURE 7. COMPARISON OF PAPER AND CONTAINER COMMODITY VALUES
Although containers have higher value than paper, they are also more expensive to process
on a per ton basis due to their lighter weight. For instance, Resource Management reports
that up to 30 sequential sorts are required to fully segregate plastic containers into their
specific resins23. In good commodity markets, paper will bring in more total revenue than
containers. In 2011, for instance, paper materials would have accounted for 62 percent of
total commodity revenues (versus only 12 percent in 2019).
Figure 8 shows a comparison of ACR (which includes the negative value of residue and
glass) to Adjusted ACR (which excludes those negative value materials). ACR is the more
important metric to SWALCO and SWANCC, because that is the benchmark value used in
their respective contracts for the purpose of computing revenue share. However, as was
discussed in Section 2.0, Adjusted ACR values were calculated in order to make
commodity pricing data for SWANCC and SWALCO more comparable to the commodity
prices reported by the publicly-owned MRFs evaluated as case studies.
The spread between ACR and Adjusted ACR began to widen in 2015, and then again in
2017. This corresponds to years in which the composition of SWALCO’s single-stream
material was adjusted following a material audit. Residue increased in both of those years.
As of 2019, negative value materials (glass and residue) amounted to 33.6 percent, or one
third of all material placed into recycling carts. When commodity prices are low, there is less
revenue from other materials to subsidize the cost of managing glass and residue.

23

Greg Maxwell, Resource Management, Residential Curbside Recycling presentation to the
Village of LaGrange Environmental Commission, June 13, 2019.
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FIGURE 8. IMPACT OF GLASS/RESIDUE ON AVERAGE COMMODITY REVENUES
One question that is often raised is what factors drive commodity prices? Clearly,
international trade is a factor -- when China was buying U.S. recyclables, paper prices were
driven higher, and when China restricted imports, prices fell.
Oil prices (and energy costs generally) are also cited as a factor that impact the waste and
recycling industry. Figure 9 shows a comparison of the historical trend in recyclable
commodity values versus oil prices (as measured by the monthly average price for West
Texas Intermediate light crude). The two time-series trends show some overall similarity. A
regression analysis of ACRs versus oil prices (Figure 10) indicates that the correlation is
statistically significant at the 95 percent confidence level, and that changes in oil prices
account for approximately 37 percent of the change in recyclable commodity prices.
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FIGURE 9. HISTORICAL TRENDS IN RECYCLABLE COMMODITY AND OIL PRICES

FIGURE 10. CORRELATION BETWEEN RECYCLABLE COMMODITY AND OIL PRICES
24
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Future Market Conditions
Given the significant decline in commodity prices since 2017 (and the even larger drop from
peak values in 2011), a logical question is, when will markets improve? Is this a temporary
market downturn or a longer-term shift in market conditions?
It is difficult if not impossible to forecast future commodity markets. China’s National Sword
policy, for instance, was not anticipated until it was announced, even though China had
begun to impose tighter import restrictions years earlier.
In our research for this study, no industry participant indicated that a bottom in prices had
been reached. Instead, the expectation is that commodity prices, particularly for paper, will
remain depressed for several years.
For instance, on its 2019-Q2 earnings call, Waste Management’s CEO stated24:
“Look, we’re at 25-year lows on OCC pricing. We’re getting zero for mixed paper, and
this business has really fallen off a cliff.” That -- those are real facts that we’re bringing
to the negotiating table with some groups that have pretty big purchasing power. As
opposed to just coming in and saying, “Look, these are the normal ebbs and flows of a
business. And we’re in kind of a down cycle right now, but we think it will come back.” I
wish I was as optimistic as that.
Speaking at WasteCon (an industry trade show) in October, 2019, Republic Services’
President stated25:
“We’re not in a cyclical change for this business, we’re in a structural change.”
Paper industry expert Bill Moore, speaking at Waste Expo (another industry trade show) in
May, 2019, commented26:
“It’s going to be many years before we get back to a decent market, a robust market.”
In its most recent annual report, Casella Waste Systems states27:
“We expect markets to remain depressed into the foreseeable future.”

24
25
26
27

Thomson Reuters Streetevents, Edited Transcript, Q2-2019 Waste Management Inc. Earnings
Call, July 25, 2019.
Waste Dive, Republic’s Vander Ark: Recycling Challenges Structural, not Cyclical, Oct. 28, 2019.
Resource Recycling, Not Much Light at End of Mixed-Paper Tunnel, June 25, 2019.
Casella Waste Systems, 10-K Annual Report, 2018.
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Paper Markets
The import restrictions imposed by China had a dramatic impact on prices for mixed paper
and cardboard. Initially, recyclers found other export markets in Asia (e.g., Indonesia, India
Philippines), but then those countries began to follow China’s lead and impose tighter
quality requirements. As discussed below, domestic mills (with the exception of Pratt
Industries) have not historically targeted mixed paper as a feedstock material, and therefore
were not able to replace the lost demand in export markets.
Indeed, domestic paper mill capacity has generally declined over time, which is why export
markets were key to paper prices. Table 6 presents mill capacity data compiled by paper
industry expert Bill Moore. From these data, it is apparent that the domestic paper industry
has responded to the shift to a more digital economy -- newsprint capacity has declined as
more consumers get their news through on-line sources, and printing and writing capacity
has declined due to greater use of email for written communication. Packaging, on the other
hand, has increased due to demand for shipping containers as the result of greater online
commerce.
TABLE 6. TRENDS IN U.S. PAPER MILL CAPACITY
Major Grade
Market Pulp

1995 (tons)

2015 (tons)

Change (tons)

Change (%)

14,527,830

11,891,147

(2,636,683)

(18%)

Newsprint

6,558,860

1,891,201

(4,667,659)

(71%)

Packaging

53,002,204

53,720,361

718,157

Printing & Writing

27,627,131

15,258,957

(12,368,174)

Specialties

3,125,315

3,810,032

684,717

22%

Tissue & Towel

6,994,597

8,520,719

1,526,122

22%

111,835,937

95,092,417

(16,743,520)

Total

1%
(45%)

(15%)

Source:
1. Bill Moore, Moore & Associates, Recovered Paper Market Trends, presented at Recycling
Florida Today conference, January, 2017.

Moore has noted that prices for mixed paper and cardboard are correlated, with stronger
cardboard prices resulting in higher prices for mixed paper. This is because board mills will
supplement their cardboard with mixed paper28. However, he has also noted that, with
respect to U.S. mills, it is “not so easy to use mixed paper.”29 Moore attributes this to quality
challenges with mixed paper as a feedstock (e.g., shorter fiber length, low yield,
heterogeneous composition, non-paper contaminants) and the significant capital investment
required at the mill to use the grade30. The domestic market, according to Moore, has been
in a condition bordering on “chronic oversupply” for decades -- i.e., long before China

28
29
30

Recycling Today, Bill Moore of Moore & Associates Explores the Relationship Between Pricing
for Mixed Paper and OCC, May 9, 2019.
Ibid.
Bill Moore, Moore & Associates, Recovered Paper Market Trends, presented at Recycling
Florida Today conference, January, 2017.
26

SWANCC/SWALCO Recycling Market Study
December, 2019

imposed its import restrictions31.
In contrast, Chinese mills were built to accommodate higher levels of contamination in
mixed paper. He concluded that, with the exception of Pratt Industries (a domestic user of
mixed paper), China drove and even “made” the market for mixed paper following the year
200032.
For 2016, Moore put domestic consumption of mixed paper at approximately 3.72 million
tons, versus exports of about 3.97 million tons, for a total of 7.69 million tons33. In 2018,
domestic use was 4.07 million tons and exports were 2.97 million tons, a total of 7.04
million tons. On the basis of these comparative data, Moore estimates that at least 500,000
tons of mixed paper were landfilled in 201834. Republic Services estimates that since
China’s National Sword policy was implemented, 1.5 million tons of recyclables have been
disposed across the U.S.35, though this would encompass a longer period (2018 and yearto-date 2019) and possibly other materials.
Recently, a number of new domestic mills or expansions of existing mills have been
announced, reportedly as the result of feedstock availability following China’s National
Sword policy36. These mills will consume greater quantities of recycled cardboard and
mixed paper. In some cases, Chinese companies will own the plants and produce pulp for
export to China. Table 7 presents summary data on these planned capacity expansions,
which in total represent over 7 million tons of potential demand.

31
32
33
34
35
36

Resource Recycling, Not Much Light at End of Mixed-Paper Tunnel, June 25, 2019.
Ibid.
Ibid.
Ibid.
Waste Dive, Republic’s Vander Ark: Recycling Challenges Structural, not Cyclical, October 28,
2019.
Northeast Recycling Coalition, Domestic Recycled Paper Capacity Increases, Nov. 16, 2018.
Presumably, market demand for end product from these mills is also stimulating these
investments, in addition to the availability of low-priced recycled feedstock.
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TABLE 7. PLANNED NORTH AMERICAN EXPANSIONS IN RECYCLED PAPER PLANTS
Plant/Mill

Location

Opening

Feedstock

Green Bay Packaging

Green Bay, WI

2021 Q2

OCC, Mixed

685,000

Midwest Paper

Combined Locks, WI

2018 Q2

OCC

400,000

ND Paper

Biron, WI

2020 Q4

OCC, Mixed

760,000

Pratt Industries

Waupakoneta, OH

2019 Q3/Q4

OCC, Mixed

396,000

Verso

Duluth, MN

2020 Q1

OCC

Midwest Subtotal

Output Capacity (tpy)

48,000
2,289,000

Cascades

Ashland, VA

2021 Q2

OCC

440,000

Corr Ventures

Albany, NY

2022 Q2

OCC, Mixed

330,000

Hood Container

St. Francisville, LA

2018

OCC

120,000

International Paper

Selma, AL

2020 Q1

Some OCC

450,000

ND Paper

Rumford, ME

2020 Q4

OCC, Mixed

480,000

ND Paper

Fairmont, WV

2020 Q4

SOP, News

Packaging Corp. Amer.

DeRidder, LA

2018

OCC

150,000

Phoenix Paper

Wycliffe, KY

2020 Q1

OCC, Mixed

700,000

Eastern U.S. Subtotal

88,000

2,729,000

Bio Pappel

Port Angeles, WA

2020 Q1

OCC, Mixed

240,000

Crossroads Paper

Salt Lake City, UT

2022

OCC, Mixed

350,000

North Pacific Paper

Longview, WA

N/A

OCC, Mixed

400,000

Port Townsend Paper

Port Townsend, WA

2020 Q1

OCC

285,000

Western U.S. Subtotal

1,275,000

Copamex

Anahual, Mexico

2019 Q1

OCC, Mixed

287,000

RockTenn

Monterrey, Mexico

2019 Q4

Recy. Fiber

441,000

Mexico Subtotal

728,000

Grand Total

7,021,000

Notes:
1. OCC = old corrugated containers (cardboard). Mixed = mixed paper. SOP = sorted office paper.
Source:
1. Resource Recycling, These Projects are Boosting Domestic Capacity for Recycled Paper, Aug. 27, 2019.
2. Northeast Recycling Council, Domestic Recycled Paper Capacity Increases, updated June 20, 2019.

Although these projects represent a significant addition to capacity, they should be viewed
in context. According to Bill Moore, collection of recovered paper in North America
amounted to nearly 60 million tons in 2016, of which 32 percent was exported37. He
estimates collections of mixed paper in 2018 were 7.4 million tons38. So the size of the
announced expansions must be measured against the large quantities of paper collected
for recycling.

37

38

Bill Moore, Moore & Associates, Recovered Paper Market Trends, presented at Recycling
Florida Today conference, January, 2017. Recovered paper would include post-consumer
materials (i.e., from residential recycling programs) and cleaner, pre-consumer scrap.
Scrap Magazine, Gearing Up, July/August, 2019.
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Furthermore, most of the expansion projects will target cardboard as a feedstock, with
some use of mixed paper39. In other words, not all of the capacity in Table 7 will be for
mixed paper. According to one mill representative, “You have to consider correctly blending
OCC and mixed paper fibers in proportion with the desired outcome for density for the
sheet to meet the demands of the marketplace.”40 Industry observers note that the spread
between recovered cardboard prices and mixed paper prices will impact how much mixed
paper (which is a substitute for cardboard) will be used41:
“Recovered paper traders note that the current, unusually narrow margins between the
prices of mixed paper and OCC give mills little incentive to use mixed paper, but when
markets return to normal, mills may find some cost advantages to using it.
Finally, the announced projects will require 3-4 years to be developed. Going forward,
Moore predicts it will take 1-2 years for paper markets to start to recover as more domestic
capacity comes on-line, and 3-5 years for demand to catch up with the current oversupply
of mixed paper.
Mixed Plastics Markets
Earlier, it was noted that, although HDPE (colored) and PET container prices have some
volatility and are at 10-year lows, those resins in conjunction with HDPE (natural) account
for much of the blended average value of single-stream recyclables under current market
conditions.
Mixed plastics have historically commanded lower prices, though are still positive value
material for both the SWANCC and SWALCO programs. Within the recycling industry, there
are various grades of “mixed plastic”, including: plastic containers (#1-#7), plastic
containers (#3-#7), and mixed bulky plastics (non-container large items).
China’s National Sword program prohibited the import of mixed plastics in addition to mixed
paper, making mixed plastics a challenging recyclable material to market. According to
More Recycling, a plastics recycling consultant, approximately two-thirds (2/3) of the mixed
plastics historically collected in the U.S. were exported42.
Domestic markets for mixed plastic are somewhat limited, as shown in Table 8. Some of
these markets are secondary processors; Titus MRF Services, for instance, sorts mixed
plastics and residue from MRFs with the aim of recovering HDPE and PET that may have
slipped through the initial MRF sort, as well as polypropylene (PP, #5). It appears that PP is
the primary resin targeted in mixed plastics. According to the Association of Plastics
Recyclers (www.plasticsrecycling.org), there are no or very limited markets for mixed resin
bales without HDPE, PET or PP. This suggests that other resins may be disposed after the
three more valuable materials are removed.

39
40
41
42

Northeast Recycling Coalition, Domestic Recycled Paper Capacity Increases, Nov. 16, 2018.
Scrap Magazine, Gearing Up, July/August, 2019.
Ibid.
Recycling Today, Mixed Messages, June 7, 2018..
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TABLE 8. DOMESTIC MIXED PLASTIC MARKETS
Types of Plastic Bales Accepted (Non-Bottle Rigid Containers)
Facility/
(Location)

Mixed
Bulky
Rigid

PP (#5)

Tubs/Lids

All Rigid
Plastic

Pre-Picked
Bales

Residential
Bulky

Plastics Recycling, Inc.
(Indianapolis, IN)

●

●

●

●

●

●

QRS Recycling
(St. Louis, MO)

●

●

●

●

●

EFS Plastics
(Hazelton, PA)

●

●

●

●

●

Soleno Recycling
(Yamachiche, QC)

●

Midwest

●

●

●

East Coast
KW Plastics
(Troy, AL)
AMI Recycling Solutions
(Miami, FL)

●

Custom Polymers
(Charlotte, NC)

●

●

●

●

●

●
●

●

●

Envision Plastics
(Reidsvillve, NC)

●

Trigon Plastics
(Newmanstown, PA)
Avangard Innovative
(Houston, TX)

●

●
●

●

●

●

West Coast
Titus MRF Services
(Concord, CA)

●

EcoPET Plastics
(Ontario, CA)

●

Denton Plastics
(Portland, OR)
Fraser Plastics
(Maple Ridge, BC)

●

●

●

●

●

●

●

●

●

Source:
1. Association of Plastics Recyclers, plasticsrecycling.org.
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One of the publicly-owned MRFs evaluated as a case study in Section 6.0 (SOCRRA) was
recently informed that its market for mixed plastics (#3-#7) would no longer accept the
material43. Initially, the secondary processor (ReVital Polymers in Sarnia, Ontario) had
expressed concerns about the amount of #1 thermoform (clamshell take-out food
containers) in the mixed plastic, but then stopped purchasing the material entirely.
SOCCRA has not revised its collection protocols but is no longer sorting the mixed plastics
until a new market is found.
In terms of new potential markets, Brightmark Energy broke ground on a new plastics-tofuel plant in Ashley, Indiana in May, 2019. The facility will reportedly accept 100,000 tons
per year of plastic material, including hard-to-recycle items such as plastic film, Styrofoam,
flexible packaging and children’s toys44. The plant will produce 18,000,000 gallons per year
of ultra-low sulfur diesel fuel and naptha blend stocks and 6,000,000 gallons per year of
commercial grade wax. This proposed plant could provide an outlet for the plastic resins
that otherwise do not have a market.
INEOS Styrolution and Agilyx are developing a polystyrene (PS, #6) recycling facility in
Channahon, Illinois. The facility will have a capacity to process up to 100 tons per day of
post-consumer polystyrene45.
As previously noted, in August, 2019, Waste Management issued a position paper stating
that it would not export plastics collected on residential recycling routes and processed
through the company’s MRFs46. The paper also noted, however, that where there is no
market, the company would dispose of plastics properly.
Glass Markets
Due to its weight, glass recycling has historically entailed the use of domestic, and indeed
local or regional markets. Because of this, China’s National Sword policy did not affect
glass recycling. However, as previously discussed, most single-stream MRFs produce a
three-mix glass that historically has had a negative value.
The primary market for glass in the Chicago-metro area is Strategic Materials, which
operates glass beneficiation plants. Strategic is not an end user market but a secondary
processor. Mixed glass from MRFs is sorted and processed to a higher level than can be
achieved at most MRFs. Strategic Materials reportedly accepted 600,000 tons of glass from
Midwest locations in 201847. The processed material was marketed to glass container
manufacturers (65 percent), fiberglass manufacturers (25 percent) and other end markets
(5 percent).

43
44
45
46
47

Letter from SOCRRA General Manager to Board of Trustees, September 30, 2019.
Waste Advantage Magazine, Brightmark Energy Closes $260M in Financing for Nation’s First
Commercial-Scale Plastics-to-Fuel Plant, April 14, 2019.
PR Newswire, INEOS Styrolution and Agilyx Advance Polystyrene Chemical Recycling Plant in
Channahon, Illinois, December 9, 2019.
Waste Management, Inc., Waste Management Position on Plastic Exports, August, 2019.
Strategic Materials, Recycling Markets Update: The Midwest Glass Market, presented at
National Recycling Coalition-Recycling Markets Development workshop, November 7, 2018.
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Strategic Materials takes material at its Chicago plant from two of the case study MRFs
discussed in Section 6.0; both facilities (Kent County and SOCRRA) are located in
Michigan. The SOCRRA MRF is located outside Detroit, approximately 4 ½ hours distance
from Chicago. This suggests that there are relatively few markets for glass.
Resource Management invested in glass beneficiation equipment at its single-stream MRF
in Chicago Ridge in 2005. The company said this was due to only one market being
available for its three mix glass, and that market was not able to always handle the volume
produced by Resource Management. The company markets its processed glass to
container manufacturers, fiberglass manufacturers and for sand blasting media.
With two beneficiation plants, Chicago is better situated than most other regions. Many
Midwest MRFs (including all three of the publicly-owned MRFs discussed in Section 6.0)
are attempting to develop more local markets (e.g., sandblasting material) because of the
high transportation costs to reach beneficiation plants.
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5.0

PROCESSING COSTS
Commodity sales (Section 4.0) represent one of two major revenue sources for MRFs. In
this Section, processing fees are evaluated, both regionally and across the U.S. As
discussed in Section 2.0, processing fees present the cost to receive, sort, and prepare
recyclable materials for sale to end user markets. When commodity sales do not generate
sufficient revenue to cover processing costs, MRFs will charge a tipping fee (unless
precluded by the terms of the processing agreement); tipping fees represent the other
major revenue source for MRFs. Processing fees (an expense) are related to tipping fees (a
revenue) by the following equation:
Tipping fee

=

Processing fee - Average Commodity Revenue (ACR)

If ACR is greater than the processing fee, then a tipping fee is not charged and instead the
MRF may share some of the net revenue with its customers.
Processing Fees and Tipping Fees: Chicago Metro-Area
There are three major processing contracts in the Chicago metro area: 1) SWANCC; 2)
SWALCO; and, 3) the City of Chicago. Municipalities that do not participate in one of these
programs have processing services provided through their municipal hauling contracts.
Figure 11 summarizes processing fees specified in the major contracts. Data are shown for
the initial term of the contract as well as any contract amendments. “Gap” years (e.g., 2007)
may have been subject to an extension of the then-current contract, but data was not
available to confirm this.
There are several things to note about this data:
 The processing fee in SWANCC’s contract (with the Groot-Elk Grove MRF) is
subject to annual CPI escalation. The initial processing fee in 2009 was $67.50/ton,
which then escalated to $78.71/ton in May, 2015 before resetting to $75.00/ton in
September, 2015 after SWANCC rebid its transfer station operations and disposal
agreement. The processing fee has since escalated again due to CPI adjustments
and in 2019 was $77.73/ton.
CPI escalations of processing fees are typical in processing agreements.
SWANCC’s agreement is unique, however, in that it includes a “zero-floor”
provision, which means that SWANCC is never charged a tipping fee, even when
commodity prices are low.
 Subsequent to SWANCC’s agreement and, likely due to market conditions, Groot
has raised the processing fee for other contract customers. Groot was awarded a
solid waste transfer and disposal contract by the West Cook County Solid Waste
Agency (WCCSWA), commencing in January, 2019. The contract includes
processing of recyclables as an optional service. The processing fee in the
WCCSWA contract is $95/ton, subject to annual CPI escalation.
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FIGURE 11. CHICAGO-AREA MRF PROCESSING FEES
 SWALCO’S agreement (with the WM-Grayslake MRF) is different -- instead of a
“processing fee”, there is a threshold commodity value (in other words, a “strike
price” or “trigger price”) above which a revenue share is paid to the Agency. As was
noted in Section 2.0, SWALCO’s contract is more properly understood as a
“revenue share” agreement. Presumably, there is (or was) some relationship
between this strike price and the MRF’s processing fee, but as discussed below, the
processing fee now appears to have outstripped the strike price48.
The strike price was non-escalating during a given contract term, but was adjusted
when extensions/amendments were negotiated. Initially set at $50/ton (in 2008), the
strike price then increased to $65/ton (in 2015) before being reduced to $60/ton (in
2017) under the current amendment (commodity prices were higher in 2017).
Although SWALCO is not assessed any fee if ACR falls below the strike price, the
MRF may impose a tipping fee on haulers that collect single-stream materials in
SWALCO communities. Based on an average MRF processing cost of $85/ton
reported by Waste Management49, and given current commodity values of
48

49

The reason this can occur is that contract prices are largely “fixed” during the term of a multiyear contract (other than for CPI or other specified escalation), and therefore take time to adjust
to changing market conditions. “Spot” prices, in contrast, adjust more rapidly to market
conditions. As discussed in Section 6.0, MRF operators are attempting to incorporate higher
processing fees into customer contracts, but that process takes longer for municipal-type
contracts than for short-term or spot contracts.
Susan Robinson, Waste Management, State of MRFs in 2016: Current Trends and Conditions,
October 17, 2016.
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approximately $20/ton, the tipping fee being charged to haulers is estimated at
around $65/ton. In other words, the processing fee is currently higher than the strike
price specified in the SWALCO agreement, although that may not have been the
case in the past.
 The City of Chicago’s agreements with Resource Management were similar to
SWANCC’s contract in that they contained a “zero-floor” provision (i.e., the City
would not be assessed a tipping fee if commodity revenues did not cover processing
costs). The processing fees established in the agreements, on the other hand, were
similar in magnitude to the strike prices contained in the SWALCO contract.
Processing fees were initially set at $60/ton for a pilot program (in 2005), then
reduced to $50/ton (in 2008), and subsequently increased to $61/ton (in 2013) in the
latest contract.
Similar to the WM-Grayslake MRF, it appears that current processing fees at the
Resource Management MRFs are higher than the most recent processing fee of
$61/ton specified in the City of Chicago contract. At a presentation to the Village of
Lagrange Environmental Commission, a representative of Resource Management
indicated that the company used to pay haulers as much as $120/ton when
commodity prices were high, but now assesses a tipping fee of $60/ton due to low
commodity prices. A private hauler confirmed this to APTIM, stating that tipping fees
of $65-$67.50/ton were being charged. Again, given current commodity revenues of
approximately $20/ton, this would correspond to a processing fee of $85-$87.50/ton
(similar to the WM-Grayslake MRF).
Transload Costs
The data points discussed above confirm the interview observations of the President of
Resource Management (refer to Section 3.0) that tipping fees for single-stream recyclables
are currently greater than the cost to transfer and dispose of municipal solid waste50.
It should be noted, however, that transloading of recyclables would add to the cost
differential. Transloading of recyclables entails consolidating recyclables from collection
vehicles into larger, semi-trailer loads prior to delivery to the MRF. Typically this would
occur at a solid waste transfer station, although a dedicated recyclables transload building
could also be used. Transloading requires additional handling of the recyclables (and a
facility to perform the operation), but may be warranted when the distance from the point of
collection to a regional MRF is large enough that direct-haul of the recyclables in collection
vehicles is not economically viable.
Currently, recyclables in SWANCC and SWALCO communities are direct-hauled to the
contracted MRF. Once the WM-Grayslake MRF ceases sorting/processing operations,
however, transload may be required for SWALCO communities.
Table 9 summarizes transload cost information from the most recent City of Chicago
contract with Resource Management. Under that contract, the processing fee for
recyclables delivered to the RM-Chicago Ridge MRF was $61/ton. However, Resource
Management also offered a transload option at various transfer stations located within the
City; although that would entail a cost for the transload operation, it would reduce the
50

Contract rates for transfer and disposal of waste in the Chicago metro-region range from $42.50
to approximately $48.00 per ton.
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distance that collection vehicles would have to travel to tip their loads of recyclables. On
average, the cost of transloading recyclables added $18.50/ton to the processing fee.
TABLE 9. TRANSLOAD COSTS (CITY OF CHICAGO PROCESSING CONTRACT)
Transload Location

One-Way Travel

Transport
($/ton)

Loading
($/ton)

Total
($/ton)

Distance

Minutes

Calumet Transfer

17.8

41

$15.50

$4.00

$19.50

Loop-64th St. Transfer

11.5

37

$15.50

$4.00

$19.50

Shred-All Transfer

12.7

37

$15.50

$4.00

$19.50

Medill MRRF

27.7

32

$16.35

$0.00

$16.35

NW MRRF (Kilbourn)

16.2

52

$19.85

$0.00

$19.85

34th Street MRRF

18.6

29

$16.35

$0.00

$16.35

17.4

38

$16.51

$2.00

$18.51

Average

Source:
1. City of Chicago, Recyclables Processing Contract with Resource Management (4/1/2013 3/31/2018).
Notes:
1. Loading at MRRFs was provided at no charge by facility operator per separate contract.
2. Destination MRF was RM-Chicago Ridge.
3. Travel distances and times are one-way; costs, however, are for round-trip travel.

For comparison, travel distances from SWALCO to regional MRFs are provided in Table 10.
For simplicity, distances are shown from the WM-Grayslake MRF as the point of origin,
since the Grayslake facility could serve as a transload facility once processing operations
are halted.
TABLE 10. DISTANCES FROM SWALCO TO REGIONAL MRFS
One-Way Travel

Destination MRF

Distance

Minutes

Groot - Elk Grove

27.8

49

Waste Management - Hodgkins

50.7

72

Resource Management - Chicago Ridge

55.9

74

Lakeshore - Forest View

54.6

77

Diversifed - Homewood

68.5

85

51.5

71

Average

Notes:
1. WM-Grayslake MRF used as point of origin for transload operation.
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Due to the fact that most of the regional MRFs in the Chicago metro-area are located in the
south suburbs (refer to Figure 1), transload distances and times would start to approach
those for solid waste disposal at out-of-county landfills. For instance, the comparable
parameters for transfer of solid waste at the Groot-Round Lake Park Transfer Station, with
disposal at the Winnebago Landfill, are 59.4 miles and 84 minutes.
To estimate transload costs for SWALCO, a typical trucking broker rate of $1,100/truck/day
was assumed. Given round-trip travel times of 142 minutes and allowing 30 minutes for
loading (at the transload facility) and unloading (at the MRF), it is estimated that 3 trips per
day could be made for each transload vehicle. Truck payloads of 19 tons were assumed,
because walking-floor trailers would likely be employed. Based on these parameters,
transport costs are estimated at $19.30/ton. Allowing $4.00/ton for loading of the trailers,
total transload costs would amount to $23.30/ton.
Processing Fees and Tipping Fees: Other U.S. Regions
Table 11 provides a summary of processing costs and tipping fees reported by MRFs and
recycling programs elsewhere in the U.S.
TABLE 11. SURVEY OF MRF TIPPING FEES AND PROCESSING COSTS
Facility/Jurisdiction

Pricing Description

East Coast

Boston, Massachusetts

New processing contract (June, 2019) includes processing fee of
$125/ton, up from $70/ton in the prior contract. June commodity
revenues (ACR) estimated at $2.99/ton, resulting in net tipping fee of
$122/ton. Annual contract throughput = 38,500 tons. Only one proposal
received in response to RFP.

Chittenden Solid Waste District,
Vermont

Tipping fee at District’s MRF increased to $65/ton in 2019. In 2015, the
tipping fee was $21/ton.

Governmental Advisory Associates

Based on nationwide database of MRFs (as presented at Northeast
Recycling Council conference in October, 2018), private MRFs charging
fees in the $35-$70/ton range before revenue share.

Northeast Recycling Council

Survey of 15 MRFs in 10 northeast states in 2019 Q2 indicated ACR of
$45.83/ton, average processing cost of $82/ton, and average tipping
fee of $38 - $48/ton. The MRFs reported an average residual rate of
12.2%.

New operations and maintenance agreement for an Authority-owned,
dual stream MRF. Annual O&M costs expected to increase from $5.6
Solid Waste Authority of Palm Beach
million to $8.2 million, a 46% increase. Annual throughput = 90,000 tons
County, Florida
per year. O&M costs = $91/ton (does not include facility capital). Three
proposals received, but prior contractor did not submit proposal.
Midwest

Bloomfield Hills, Michigan

According to information provided to the City by its contracted hauler
(GFL), in 2017 ACR was $85.22/ton and single-stream processing fee
was $71.60/ton, for a net positive value of $13.62/ton. In 2018, the ACR
had declined to $40.62/ton and the processing fee had increased to
$93.03/ton, for a net tipping fee of $52.41/ton. In early 2019, the tipping
fee had increased to $86.33/ton. GFL utilizes third-party MRFs in the
Detroit metro-area.
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TABLE 11. SURVEY OF MRF TIPPING FEES AND PROCESSING COSTS
Facility/Jurisdiction

Pricing Description

Isabella County, Michigan

Tip fee instituted in March, 2019: dual stream materials = $60/ton,
single-stream materials = $85/ton. Annual throughput = 2,325 tons per
year. Staff memo cites tipping fees at other Michigan MRFs of $50$85/ton. Tip fee for Lakeshore MRF (Forest View) cited as $65/ton.

Kent County, Michigan

Tipping fee increased from $35/ton to $65/ton for in-county recyclables;
$70/ton for out-of-county and $75/ton for transfer trailers. Annual
throughput = 40,000 tons per year.

Village of LaGrange, Illinois

At a June, 2019 meeting of the Village’s Environmental Commission, a
representative of Resource Management indicates that the company
previously paid haulers as much as $120/ton for single-stream
materials, but now charges $60/ton.

City of Milwaukee, Wisconsin

Tipping fees at the City’s privately-operated MRF will increase from
$36/ton to approximately $54.ton, an increase of 50 percent, based on
a contract renegotiation in May, 2019. The private operator (Republic)
reportedly lost more than $1 million in 2018 operating the facility.
Throughput = 47,500 tons per year.

Omaha, Nebraska

Tipping fee of $25.92/ton implemented to compensate City’s MRF
contractor. Negotiated tip fee is effective for 4 months only; after that, a
new rate will be negotiated.

Westland, Michigan

City was notified in February, 2019 that its tipping fee at a regional MRF
would increase from $18/ton to $80/ton.

West Coast
Santa Monica, California

In June, 2019, City Council rejected a staff recommendation to approve
a new processing agreement, under which tipping fees would increase
from $25/ton to $67/ton.

Washington County, UT

Rocky Mountain Recycling requested an increase in tipping fee from
$50/ton to $78/ton in May, 2019. County agreed to terminate the
contract. New contract with Republic to transload recyclables to MRF in
Las Vegas, Nevada is $120/ton.

Based on the data in Table 11, the following observations are made:
 Tipping fees of $65/ton are now common throughout the U.S. and in some markets
are higher.
 Tipping fees in the northeast are lower, at $38-$48/ton, but that is because reported
average ACRs of $46/ton are approximately $26/ton higher than under the
SWANCC and SWALCO agreements. Using the $20/ton value of ACR that has
prevailed for much of 2019 in the Chicago area, the corresponding tipping fee in the
northeast would be $64-$74/ton.

38

SWANCC/SWALCO Recycling Market Study
December, 2019

 Even dual-stream51 MRFs have been impacted by declining commodity values and
increased contamination. The Palm Beach County Solid Waste Authority owns a
dual-stream MRF but contracts operations to a private company. Under its new
operations agreement with Sims Recycling, O&M fees increased from $62/ton to
$91/ton. The Authority’s capital costs are not included in these amounts.
Future Trends in Processing Costs
Notwithstanding the economic challenges that low commodity prices have placed on MRF
operators, all of the publicly-traded companies have indicated that they are committed to
the recycling market because they foresee continued demand for recycling services from
residents and municipalities. Waste Management, Republic Services and Casella Waste
have each reported that they continue to make capital investments into recycling
infrastructure, though this appears to be in select markets and with specific goals in mind52.
As noted previously, WM is developing a new MRF in Hodgkins, Illinois, which the company
has termed its “MRF of the Future.” Although few details are available on this new facility, it
reportedly will employ next-generation technology to further automate sorting, reduce labor,
and produce cleaner bales of processed recyclables. WM had indicated that capital costs
are higher, but hopes to reduce labor costs (labor is the largest expense at a MRF).
According to a company executive53:
“What we’re really trying to do with the plant of the future is lower our costs. And how
are you going to do that? When you look at the labor that we put into recycling faciltiies
-- it’s hard to come by and there’s a lot of turnover.
So, if we can solve a labor shortage we have, and get the costs down, that was part of
the premise of going into this facility. It’s going to be expensive. I don’t know if it’s 2x but
it’s in that range of a traditional MRF, but we’re hoping that we’re going to get
somewhere around 40% of the labor costs.”
Republic Services has recently opened its own “next generation” MRF in Plano, Texas. The
company has stated that the facility as achieved a 20 percent reduction in per-ton
processing costs, including capital54:
“For example, last year, we opened our first next-generation positive-sort recycling
facility in Plano, Texas. To date, in Plano, we’ve seen about a 20% reduction in our total
cost per ton. It’s important to note, this improvement is net of the depreciation expense
associated with the upfront capital investment.”

51

52
53
54

In a dual-stream program, the paper stream is collected separately from the container stream.
Proponents of dual-stream recycling argue that it results in less contamination, although
collection costs may be higher than single-stream programs.
Industry wide, MRF development activity is much reduced from earlier in the decade.
Waste Dive, Waste Management COO: New Chicago MRF will be ‘Much More Mechanized’,
May 13, 2019.
Seeking Alpha, Transcript, Q3 2019 Republic Services, Inc. Earnings Call, October 30, 2019.
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Casella Waste has also reported that it recently completed significant equipment upgrades
at two of its MRFs55. The goal of these upgrades was to produce cleaner finished product
and increase capacity. The company also reported that it was able to decrease its operating
costs 5 percent year over year.
These projects suggest that increased technology may result in lower processing costs for
recyclables, while also addressing other industry challenges (labor turnover, processed
material quality). However, because such projects are new and first being tested in select
markets, it may be some years before there is industry-wide adoption.

55

Seeking Alpha, Transcript, Q3 2019 Casella Waste Systems. Earnings Call, October 31, 2019.
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6.0

CASE STUDIES
To provide further insight into single-stream MRF economics and current industry trends,
APTIM researched three cases studies of single-stream MRFs located in the Midwest. The
three facilities were selected because they are publicly-owned and operated, and therefore
financial performance data could be obtained from budgets or other publicly-available
documents. Comparable data for privately-owned (or publicly-owned and privatelyoperated) MRFs is typically not available. However, two additional case studies of privatelyowned facilities are also presented in this section, which provide some benchmark
comparison data.
Case Study #1: Tri-County MRF (Outagamie County, Wisconsin)
The first facility is the Tri-County MRF in Appleton, Wisconsin (Outagamie County is located
west of Green Bay). Outagamie County owns the MRF, but the facility was developed in a
regional partnership with Brown and Winnebago Counties. The following points summarize
the design, operations and economics of the facility.
 The single-stream MRF was opened in 2009 and is publicly-operated.
 The facility was developed through a 15-year intergovernmental agreement.
Outagamie County owns the facility, and Brown and Winnebago Counties contract
for recyclables processing services. All three Counties had prior experience in
operating dual-stream MRFs.
 The single-stream MRF is housed in a 50,000 square foot building and utilizes
processing equipment provide by Bulk Handling Systems (BHS). The line is rated at
25 tons per hour. The building was not entirely new -- an existing building was used
with a 16,000 square foot expansion. Initial capital costs (building expansion and
equipment) were approximately $10 million.
 The three counties deliver approximately 50,000 - 53,000 tons per year of
residential single-stream materials56. The facility also accepts material from third
party haulers. Incoming tonnage has grown from 50,000 tons per year in 2010 to
82,000 tons in 2013 and 116,000 tons in 2016. The increased throughput was
handled by adding a second operating shift in 2013. As commodity markets have
declined, tonnage had decreased somewhat and the facility is budgeting for 100,000
tons in 2020.
 Although “publicly-operated”, most of the sorting and processing labor is provided by
a private contractor. The initial contractor was Valley Packaging Industries (VPI), but
in March, 2018 a new contractor was hired (Leadpoint). The staffing plan includes
32-33 positions for each of the first and second operating shifts, plus 3 maintenance
technicians for the third, non-operating shift. Filling the sorting positions has been a
challenge since the MRF first opened in 2009. Leadpoint, which specializes in
staffing MRFs, was reportedly57 brought on because VPI was having difficulty filling
positions. Leadpoint encountered the same issues, and starting salaries were
56

57

Outagamie County has a county-wide consolidated curbside recycling contract, which covers 27
of the 32 municipalities in the County. This likely facilitates sourcing of residential materials from
the County.
Brown County Solid Waste Board, Meeting Minutes, January 15, 2018.
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increased to $12-$12.50 per hour, up from $8-$9 per hourt58. Securing labor to fill
MRF positions is a nationwide problem, likely exacerbated by the current strong
employment market.
 Residue rates are comparatively low, around 5 percent when the facility opened.
Contamination has increased somewhat, but at 7-8 percent, is still well below levels
reported elsewhere59. The MRF attributes this performance to strong education
efforts, which are continuing. For instance, to address the more stringent cleanliness
requirements imposed by domestic markets following China’s National Sword
program, the three counties sent a brochure to every household in their jurisdiction
on which materials are acceptable in the single-stream carts. According to budget
documents, residue disposal costs have ranged from $1.40-$1.90/ton of incoming
single-stream material (the County also owns and operates a regional landfill).
 The MRF has undergone two upgrades since opening. In 2013, a second baler was
added to support the second shift and increased tonnage. In 2020, upgrades to the
optical sorter and eddy current separator are planned for the part of the sorting line
that separates plastics and aluminum containers.
The planned 2020 upgrade is intended to address increasingly stringent commodity
buyer requirements60. The prior end user market for plastics stopped purchasing
material from the MRF due to too much aluminum in the plastic bales (apparently,
the optical sorter was pulling aluminum as well as PET due to continued lightweighting of PET containers). The upgrade to the eddy current separator is also
intended to remove aerosol cans, because aluminum markets were deducting for
aerosol cans in aluminum bales.
 Initially, glass accounted for 20 percent of single-stream materials, which was higher
than the 14 percent anticipated during facility planning. Since opening, however,
glass has increased and now represents approximately 25 percent of the incoming
recyclables61. On average, glass costs the MRF $10/ton to manage. Approximately
20 percent of the glass is sold locally (at $5/ton) for sandblasting material. The
balance is beneficially reused at the landfill62. The County continues to investigate
alternative end markets, including a Strategic Materials plant in Delavan, Wisconsin,
but is concerned about transportation costs. Glass as well as most other singlestream materials are banned from landfilling in Wisconsin.
 The Tri-County MRF benefits from its proximity to Wisconsin paper mills. The MRF’s
paper grades (mixed paper and cardboard) are sold to Georgia-Pacific, which has a
mill in Green Bay, and the Tri-County MRF has historically benefitted from higher

58

59
60
61
62

Outagamie County, Highway, Recycling & Solid Waste Committee, Meeting Minutes,
February 11, 2019. According to March 25, 2019 minutes, staffing on first shift was almost
100%, but only 55% on the second shift The meeting minutes for September 23, 2019 indicate
overall staffing at 70%, an improvement from the same period in 2018.
Outagamie County, Highway, Recycling & Solid Waste Committee, Meeting Minutes,
February 11, 2019 and March 25, 2019.
Outagamie County, Highway, Recycling & Solid Waste Committee, Meeting Minutes, June 10,
2019.
WLUK, Fox 11 Investigates Recycling Costs, Falling Profits, February 26, 2019.
Outagamie County, Highway, Recycling & Solid Waste Committee, Meeting Minutes, August 26,
2019.
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selling prices than published indexes63. However, the facility is not immune from
broader market trends; recently, the local mills have been approached by recyclers
from outside the region who are willing to take lower prices to move their fiber64.
 In August, 2019, the MRF reported average commodity selling prices of $54.07/ton,
higher than published Midwest index prices of $37.91/ton65. (It should be noted that
the Tri-County MRF treats residue disposal and glass marketing as facility expenses
and not as a deduction from ACR; comparable Adjusted ACR values for SWANCC
and SWALCO for that month are $37.18/ton and $31.08/ton, respectively). The
budgeted selling price for 2019 was $71.29/ton, and in prior years the actual selling
price frequently exceeded $90/ton.
 In response to declining commodity prices, the Tri-County MRF is charging tipping
fees to third-party customers66. The current rate is $41.27/ton67. Tipping fees are not
charged to counties or municipalities delivering residential curbside materials.
Historically, the Tri-County MRF sourced third party tonnage through contracts with
haulers. This appears to have been driven by the desire to obtain secure tonnage
deliveries. With the decline in commodity prices, however, the MRF is letting
contracts expire (there is only one remaining contract in effect). The tipping fees are
now assessed on a “spot” market basis and adjusted monthly.
 Most recently, the MRF has indicated that cash reserves have been used and will
continue to be depleted in 2020 for the planned equipment upgrade and to cover
recycling revenue shortfalls.
 The partner counties (Brown and Winnebago) transload recyclables to the MRF
using county-owned transfer facilities. In 2019, these counties began assessing
“contaminated load” surcharges for repeated deliveries of overly-contaminated
single-stream materials, plus disposal costs. In addition, Winnebago County plans to
institute a $10/ton recycling tipping fee for municipalities that deliver single-stream
materials to the recycling transfer station (commercial customers will be charged a
spot rate that fluctuates monthly).
The Tri-County MRF is somewhat unique in that its operation is set up as an enterprise
fund. As a result, information on capital and operating costs could be obtained from budget
documents (including actual costs for prior years, which were included in current year
budget requests for comparison). Detailed financial data for the period 2013-2020 are
presented in Appendix A. Select data are summarized in Table 12.

63

64

65
66

67

Index prices are typically quoted FOB the MRF dock, and therefore reflect transport costs to the
end user mill. Although the Tri-County MRF incurs transportation costs to ship paper to the mill
in Green Bay, they are lower than transport costs from the Chicago metro-area.
Outagamie County, Highway, Recycling & Solid Waste Committee, Mtg. Minutes, June 10, 2019.
Outagamie County, Highway, Recycling & Solid Waste Committee, Mtg. Minutes, Aug. 12, 2019.
According to Outagamie County budget documents, the MRF began including tipping fees in
budgeted facility revenues in 2016.: $182,513 (2016), $509,250 (2017), $17,053 (2018),
$571,372 (2019) and $2,815,000 (2020). However, actual tipping fees for these years could not
be ascertained from the budget reports.
Telephone communication with Joanne Gorski, Recycling & Resource Recovery Administrator,
October, 2019.
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It should be noted that because this data is obtained from budget documents, capital costs
are stated on a cash basis. For instance, debt service (principal and interest) on the initial
MRF development is reported instead of depreciation. Annual capital outlays (e.g., for
equipment replacement) are also reported on a non-amortized, cash basis, even though the
asset may ultimately be capitalized and depreciated for purposes of financial reporting.
While this results in some year-to-year fluctuations in the reported value of this expenses, it
is useful for the purposes of this report because it allows on-going capital outlays to be
readily identified.
Further, under the regional agreement under which the MRF was developed, the two
partner counties (Brown and Winnebago) make annual contributions to the MRF for debt
service (principal and interest) and annual capital outlay. These payments are shown as
revenue on the budgets for the MRF enterprise fund. In return, Outagamie County makes
“surplus” distributions to the partner counties based on the sale of commodities (such
surpluses being higher in years with favorable commodity prices); these distributions are
are shown as an expense on the budgets. We have calculated the “profit” to the partner
counties as the difference between the surplus distribution and their capital contributions.
Similar considerations apply to Outagamie County -- the gross facility surplus (after
distributions to the partner counties) is netted against the County’s share of debt and capital
outlay and returned to the County.
Based on agreement of the counties, a portion of surplus funds may be retained in reserve
funds for equipment replacement and other capital expenses. The objective appear to be to
fund on-going capital expenses through MRF cash flows (and reserve accounts) as
opposed to issuing new debt.
TABLE 12. TRI-COUNTY MRF FINANCIAL PERFORMANCE (2013 - 2020)

Tonnage

Actual
2013

Actual
2014

Actual
2015

Actual
2016

Actual
2017

Actual
2018

Estimate
2019

Budget
2020

82,220

97,998

97,948

109,961

115,615

112,000

102,700

100,000

$96.32

$95.58

$80.93

$84.51

$100.41

$80.52

$73.03

$76.75

Revenues ($/ton)
Material Sales/Tip Fees
Transfers In

$32.46

$28.50

$7.39

$7.79

$5.48

$5.18

$6.94

$21.30

$128.77

$124.08

$88.32

$92.29

$105.89

$85.70

$79.96

$98.05

Operating Costs

$55.48

$60.35

$56.31

$49.69

$56.55

$55.64

$56.39

$72.47

Debt Service

$12.91

$9.68

$10.74

$9.13

$8.62

$9.06

$2.22

$2.20

Capital Outlay

$4.65

$24.62

$3.74

$8.71

$3.44

$1.73

$8.71

$20.45

Subtotal Capital

$17.56

$34.30

$14.49

$17.84

$12.06

$10.78

$10.92

$22.65

Total Capital & Operating

$73.04

$94.65

$70.79

$67.53

$68.61

$66.43

$67.32

$95.12

$15.37

$15.28

$5.47

$16.33

$27.00

$12.04

$5.96

$1.14

Total Revenue
Expenses ($/ton)

Surplus/Profit ($/ton)
Distributions to Counties

Notes:
1. Transfers In include capital contributions from Brown and Winnebago County and facility reserve funds. The material
sales component of revenues is based on Adjusted-ACR (excluding negative value of glass and residue). Revenues
include tipping fees beginning in 2016. O&M costs for 2020 are budget estimate and are higher than historical actual
O&M costs.
Source:
1. Outagamie County budget documents.

44

SWANCC/SWALCO Recycling Market Study
December, 2019

A plot of historical surplus (profit) distributions to the member counties versus facility sales
is provided in Figure 12. Note that “facility sales” in this instance includes both commodity
revenues and tipping fee revenues charged to third-party customers; this is because tipping
fees have been assessed since 2016 and are an increasingly important component of total
MRF revenues68. The commodity revenues in this case exclude negative value materials
(residue, glass) and therefore are Adjusted ACRs.

FIGURE 12: TRI-COUNTY MRF BREAKEVEN ANALYSIS
The predicted “break-even” facility sales level is approximately $68/ton based on the
regression model shown in Figure 12. The average actual capital and operating cost for the
facility during the period 2013-2019 was approximately $72/ton; this provides an alternative
calculation of the break-even sales level, and is reasonably consistent with the value
predicted by the regression model.

68

Tipping fee revenue in 2020 is budgeted at 37 percent of total facility sales.
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Case Study #2: Kent County MRF (Kent County, Michigan)
Kent County owns and operates a single-stream MRF in addition to a transfer station,
landfill and waste-to-energy facility. The County is located in west-central Michigan; the City
of Grand Rapids is the county seat. The following points summarize the design, operations
and economics of the facility.
 The single-stream MRF was opened in 2010 and is publicly-operated.
 The MRF was developed in a new, 56,000 square foot building and was designed
by RRT. The process line was rated at 18 tons per hour. Initial development costs
were $11.4 million.
 Throughputs are approximately 40,000 tons per year69. The MRF accepts residential
single-stream recyclables from municipalities and third-party haulers, including outof-county material.
 Although “publicly-operated”, most of the sorting and processing labor is provided
through contract arrangement. Initially, the County contracted with Goodwill
Industries. Approximately 26 sorters were provided under Goodwill’s Transitional
Worker Experience program70. The contract ended in 2017, and the County started
a pilot program to employ inmates from the Kent County jail71. The workers are paid
$9.25/hour. A lower number of sorters (15-16) is utilized as the result of equipment
upgrades installed in 2017 (see discussion below). The County pays for two
corrections officers to transport and supervise the workers.
 In 2015, RRT was retained to perform a 5-year operational review of the facility72.
The actual throughput being achieved on the sorting line was only 14 tons per hour
versus the design throughput of 18 tons per hour. It appears that some of this was
due to sorter productivity, but in late 2017, the County invested $1.5 million into
upgrades (including a new cardboard screen and additional optical sorting
equipment)73 to improve sorting efficiency.
 A number of safety incidents have been reported for the MRF, including two
explosions from propane cylinders and a fire74. These incidents are not unique to
the Kent County facility, but an industry-wide concern.
 Residue rates were initially 10-12 percent (2010-2013), but since then have been
increasing: 15 percent (2014), 20 percent (2015) and 23 percent (2016).75.

69
70
71
72
73
74
75

Mlive.com, Kent County Increases Recycling Fees in 2017, December 7, 2018.
Kent County Board of Public Works, Agenda Packet, October 2, 2014.
MLive.com, Work Release Program Places Inmates at Kent County Recycling Center, March 23,
2018.
Kent County Board of Public Works, Agenda Packet, October 2, 2014.
Mlive.com, Kent County Closing Its Recycling Facility to Install Upgrades, November 20, 2017.
Sorting cardboard previously required 6 sorters, whereas the cardboard screen required none.
Ibid.
Kent County, annual budget documents.
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 The County indicated that it has always sold its recyclables to North American end
markets (U.S. or Canada). However, due to the import bans implemented by China,
the “glut” of other recyclers now seeking access to the same domestic end markets
has eroded pricing76. Kent County uses Strategic Materials for glass but is
investigating other markets due to transportation costs.
 In addition to the 5-year technical performance review, the County also performed a
5-year financial review. The County reported that, following a peak in commodity
values in 2011, the MRF was operating at a growing loss (refer to Table 13; note
that commodity values are presented as Adjusted ACR and therefore exclude glass
and residue, which the County treats as facility expenses). The loss for 2015 was
over $1.6 million.
 The County reported that it was absorbing initial losses out of reserves77. To
address the shortfall in commodity revenues, the MRF instituted a tipping fee of
$10/ton in 2016. This was subsequently increased to $35/ton in 2017 and, following
a drop in commodity revenues of $1 million in 2018, was increased again to $65/ton
in 201978. Tipping fees on out-of-county recyclables were also increased (from
$40/ton to $70/ton), as were tipping fees on transfer trailer loads (from $45/ton to
$75/ton.
TABLE 13: KENT COUNTY FINANCIAL PERFORMANCE (2010 - 2015)
Financial Parameter

2010

2011

2012

2013

2014

2015

Incoming Tons

14,940

23,640

26,196

30,000

31,900

33,396

Adjusted ACR ($/ton)

$93.28

$138.74

$96.68

$91.28

$84.57

$61.38

$63,430

$816,014

($50,754)

($356,980)

$4.25

$34.52

($2.00)

($11.90)

Profit (Loss)
Profit (Loss) ($/ton)

($633,331) ($1,613,478)
($19.85)

($48.31)

Notes:
1. Adjusted ACR is commodity value excluding negative value materials (glass and residue).
Sources:
1. Kent County Department of Public Works, Looking to Our Future - Managing Discards in and Emerging
Circular Economy: Recycling & Education Center Service Fees, undated.
2. Kent County budget documents.

A plot of historical profit and loss for the indicated time period is provided in Figure 13. The
predicted “break-even” commodity value level is approximately $101.00/ton based on the
regression model shown in Figure 13, although inspection of the plot indicates that the
observed break-even value is about $95/ton.

76
77
78

Ibid.
Kent County Department of Public Works, Looking to Our Future - Managing Discards in and
Emerging Circular Economy: Recycling & Education Center Service Fees, undated.
Mlive.com, China’s ‘Foreign Garbage’ Fight Causes Kent County $1 Million Shortfall, June 9,
2018.
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FIGURE 13: KENT COUNTY MRF BREAKEVEN ANALYSIS
The breakeven revenue for the Kent County MRF is higher than for the Tri-County MRF
($68/ton) for three primary reasons. First, the Tri-County MRF is a larger throughput facility,
handling 80,000-115,000 tons per year of recyclables versus 30,000 tons per year for the
Kent County MRF. Although both facilities had roughly similar development costs, the TriCounty MRF operates on two shifts and is therefore able to amortize its capital costs over
more tonnage. Capital costs for the Tri-County MRF have averaged approximately
$17.50/ton versus $33/ton for Kent County.
Operating costs are also somewhat lower for the Tri-County facility, average $56/ton versus
$59.50/ton at the Kent County facility.
Finally, Table 14 shows that the Tri-County MRF earned more from commodity sales than
the Kent County MRF. This is likely due to the Tri-County’s closer location to end market
paper mills.
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TABLE 14. COMMODITY REVENUES (TRI-COUNTY MRF VS. KENT COUNTY MRF)
Facility

2013

2014

2015

Tri-County MRF ($/ton)

$96.32

$95.98

$80.93

Kent County MRF ($/ton)

$91.28

$84.57

$61.38

$5.04

$11.41

$19.55

Difference

Note:
1. Commodity revenues are Adjusted ACRs excluding negative value materials (glass, residue).
2. Although both MRFs currently charge tipping fees, the tipping fees were not instituted until
2016. Per ton revenues for 2013-2015 are from commodity sales.

 The County’s 5-year financial review also included a more detailed breakdown of
projected MRF facility costs and financial performance for the year 2015 (see
Table 15). It was on the basis of this projected loss that the County began to assess
tipping fees on incoming materials79.
Although Table 15 indicates that a tipping fee of $30/ton was immediately
necessary, the County imposed a fee of only $10/ton in 2016, which was then raised
to $35/ton in 2017. The County indicated that the initial $10/ton fee was only a stopgap measure80. Presumably, the County was willing to absorb some of the projected
loss in order to mitigate cost impacts on customers, and to encourage continued
customer deliveries of recyclables.

79

80

The data in Table 15 imply a break-even commodity level of $92/ton, lower than the $95$101/ton suggested by the regression analysis in Figure 13. We note, however, that the MRF
had been operating at a loss for 4 years and therefore the estimates in Table 15 may have been
optimistic.
MLive.com, Kent County Increases Recycling Fees in 2017; Could Mean Higher Bills,
December 6, 2016.
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TABLE 15: KENT COUNTY SINGLE-STREAM MRF COST BREAKDOWN (2015)
Estimated ($/ton)

% of Total Revenue/Costs

$62.00

100%

Labor with Overtime and Benefits

$32.31

35%

Processing Operations and Maintenance

$22.37

24%

Glass Hauling Fee

$1.00

1%

Residue Disposal

$3.83

4%

$59.51

64%

Capital and Interest

$26.59

29%

Equipment Replacement Fund

$6.48

7%

$33.07

36%

$92.08

100%

Revenue
Commodity Sales
Expenses

Subtotal - O&M Costs

Subtotal - Capital Costs
Total Capital and Operating Costs
Profit (Loss)
MRF Profit (Loss)

($30.58)

Notes:
1. Commodity revenues are reported on an Adjusted ACR basis and exclude glass and residue
costs.
Source:
1. Kent County Department of Public Works, Looking to Our Future - Managing Discards in and
Emerging Circular Economy: Recycling & Education Center Service Fees, undated.
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Case Study #3: SOCRRA MRF (Oakland County, Michigan)
The Southeastern Oakland County Resource Recovery Authority (SOCCRA) is a municipal
corporation formed in the 1950s and comprised of 12 municipalities in the suburban Detroit
area. The Authority owns and operates two transfer stations in addition to a single-stream
MRF. SOCCRA also provides collection services (trash, recyclables, and landscape waste)
to its members through contracts with private haulers. The following points summarize the
design, operations and economics of the MRF:
 The single-stream MRF was opened in early 2018 and is publicly-operated.
 The MRF was implemented in conjunction with a general roll-out of single-stream
recycling. A recycling revenue bond ($12.8 million) issued by SOCRRA was used to
finance residential collection carts ($4.9 million) and the single-stream MRF ($7.9
million)81. The single-stream MRF, therefore, accounts for 61.7 percent of the
annual debt service on this bond.
 The single-stream MRF was developed in an existing building, which was expanded
by approximately 10,750 square feet to provide space for a tipping floor. The
expanded building is approximately 40,000 square feet in size, and employs a
Machinex sorting system rated at 15 tons per hour82. The cost of the building
addition was approximately $4,067,000, and the cost of the sorting equipment was
$3,849,000.
 Throughputs are approximately 31,000 tons per year83. The MRF accepts residential
single-stream recyclables from its member municipalities (approximately 25,000
tons per year) and under contract from non-member communities (6,000 tons per
year).
 Although the SOCRRA MRF is “publicly-operated”, a subcontractor is used to
provide sorting staff (Leadpoint). Overall MRF staffing includes 30 contractor sorters
and 7 utility recyclers.
 The SOCRRA facility is somewhat unique in that office paper is sorted. Newspaper
is also sorted in addition to mixed paper. Glass, like most MRFs, has a negative
material value. SOCRRA utilizes Strategic Materials in Chicago for its glass, but is
looking for alternative markets that are closer.
 Since this is a relatively new facility, historical financial data is not yet available.
Budgeted financial data for the MRF is provided in Table 1684.
 The MRF is supported by two revenue streams: a) commodity sales; and,
b) a $1/household/month surcharge collected from member municipalities.
Commodity sales are stated on an Adjusted ACR basis (excluding glass and
residue, which treated as facility expenses). Over 30 percent of facility revenues are
collected through the household surcharge. Budgeted commodity sales (stated on

81
82
83
84

SOCCRA, Board Packet, August 30, 2016.
SOCCRA, Boards Packets, February 10, 2016 and April 13, 2016.
SOCCRA, Proposed Budget: FY2019/20 Fiscal Year, July 1, 2019.
Ibid.
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an Adjusted ACR basis excluding residue and glass) of $76.24/ton appear to be
high; the corresponding values for SWALCO and SWANCC in August, 2019, were
$37.18/ton and $31.08/ton, respectively, and the Tri-County MRF (which is located
close to paper mills and commands higher prices) reported average selling prices of
$54.07/ton85 in that month. In September, 2019, SOCCRA staff issued a memo to
the Board of Trustees that commodity prices had declined significantly since the
budget was approved86; it is not known yet whether this will result in the facility
operating at a loss versus the profit initially budgeted for FY2019/2020.
TABLE 16: SOCRRA SINGLE-STREAM MRF COST BREAKDOWN (FY2019/2020)
FY2019/2020

$/ton

% of Total
Revenue/Costs

Revenue
Commodity Sales

$2,344,000

$76.24

68%

Household Fee

$1,128,012

$36.69

32%

Total Revenue

$3,472,012

$112.93

100%

$1,748,000

$56.85

58%

$65,000

$2.11

2%

$150,000

$4.88

5%

$96,000

$3.12

3%

$146,000

$4.75

5%

$57,500

$1.87

2%

$2,262,500

$73.59

74%

$779,011

$25.34

26%

$3,041,511

$98.92

100%

$430,501

$14.00

-

Expenses
Labor (including contracted)
Utilities
Supplies
Maintenance
Glass Recycling
Residue Disposal
Subtotal – O&M Costs
Capital (Debt Service)
Total Capital and Operating Costs
Profit (Loss)
MRF Profit (Loss)

Source:
1. SOCCRA, Proposed Budget: FY2019/20 Fiscal Year, July 1, 2019.
Notes:
1. Commodity sales reported on an Adjusted ACR basis and exclude residue and glass costs.
2. Capital reported at 61.7 percent of total debt service to reflect MRF’s share of debt service.
3. Projected tonnage = 30,746 tons of incoming recyclables.

 Total capital and operating costs, budgeted for about $99/ton, are similar to those
for the Kent County MRF.

85
86

Outagamie County, Highway, Recycling & Solid Waste Committee, Meeting Minutes, August 12,
2019.
Letter from SOCRRA General Manager to Board of Trustees, September 30, 2019.
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 SOCRRA has entered into contracts with non-member municipalities to process
their recyclables. The tipping fee is $65/ton, and SOCRRA retains the first $60/ton in
commodity revenue87. After that threshold is reached, SOCRRA splits revenue
50/50 with the contracting municipality.
Summary of Public MRFs
Table 17 summarizes financial and operating data from the three case studies presented
above. The Tri-County MRF has the lowest overall processing cost, due to its higher
throughput and relative proximity to end markets for paper materials. All three facilities
collect supplemental revenue (in addition to commodity revenue) to cover processing costs
as the result of declining commodity prices. Since opening in 2010, Kent County’s MRF has
operated at a loss for many years and the County has had to impose increasingly larger
tipping fees in an attempt to reach break-even financial results. SOCCRA, a newer facility,
may also have to impose higher user charges because commodity prices in 2019 are
running 30 percent or more below budget.
TABLE 17. SUMMARY FINANCIAL AND OPERATING DATA (PUBLICLY-OWNED MRFs)
Facility

Throughput
(tons/year)

O&M Cost
($/ton)

Capital Cost
($/ton)

Total Cost
($/ton)

Tri-County (WI)

100,000

$56

$16

$72

$41/ton tip fee on 3rd party

Kent Co. (MI)

40,000

$65

$33

$98

$65-$70/ton tip fee

SOCRRA (MI)

30,000

$74

$25

$99

$1/hshld/month surcharge,
$65/ton tip fee on 3rd party

Supplemental Revenue

Case Study #4: Emterra MRF (East Lansing, Michigan)
This case study is a little different in that a private MRF operator (Emterra Environmental
USA Corp) is developing a new single-stream MRF to process single-stream recyclables
from the City of Lansing and City of East Lansing. The cities historically used to transload
single stream materials to regional MRFs. Concerned about transportation costs, in early
2018 the City of Lansing issued an RFP to secure pricing for different processing options88.
Emterra was awarded the contract, and was the only contractor to propose developing a
new MRF. The facility is currently under development, and full details are not known. The
following points summarize the provisions of the contract award:
 The facility will be built locally, in the City of Lansing, consistent with the project goal
of minimizing transportation costs. The facility will likely be developed within an
existing, underutilized building.
 The MRF will be highly automated, and have 12 sorters.
 The contract would be for a 10-year term. The cities would be obligated under a putor-pay agreement to deliver 7,500 tons per year.

87
88

Based on the data in Table 16, SOCRRA would earn a profit on the contracted tonnage if
commodity values were higher than $33.92/ton (= $98.92/ton - $65.00/ton).
City of Lansing, Committee of the Whole, Meeting Minutes, March 11, 2019.
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 The processing fee schedule is tiered, based on throughput, as shown in Table 18.
The City will pay a tipping fee equal to the difference between the processing fee
and ACR, and receive a 55 percent revenue share if ACR is greater than the
processing fee. Glass and residue are included in the calculation of ACR. Based on
recent ACRs for SWALCO of approximately $20/ton, the tipping fee at this new MRF
would be $80/ton to $114/ton.
TABLE 18: PROCESSING FEE, EMTERRA SINGLE-STREAM MRF (LANSING, MI)
Annual Throughput Tiers

Processing Fee ($/ton)

Tier 1: 7,500+ tons

$134.31

Tier 2: 10,500+ tons

$121.70

Tier 3: 13,500+ tons

$112.75

Tier 4: 16,500+ tons

$106.07

Tier 5: 20,000+ tons

$100.00

Revenue Share: credit of 100% for ACR < Processing Fee, 55% for ACR > Processing Fee
Source:
1. City of Lansing, Committee of the Whole, Meeting Minutes, March 11, 2019.

 Emterra will be responsible for sourcing third-party recyclables. The cities will
receive the benefit of a lower processing fee for this added tonnage, but will not
receive any revenue share on third party material.
 The contract allows Emterra to reject loads that are overly contaminated, and
specifies a maximum level of 8 percent of unacceptable materials in incoming loads.
Case Study #5: Private MRFs
As has been noted previously, the financial metrics for privately-owned MRFs (or publiclyowned, privately-operated MRFs) is difficult to assess because financial data at the facilitylevel or even company level are typically not disclosed. At its 2010 Investor Day, however,
Waste Management (WM) presented financial data for its single-stream recycling facilities
(on a combined basis). Table 19 summarizes the data:
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TABLE 19. WM SINGLE-STREAM MRF FINANCIAL PERFORMANCE (2010)
Plant Parameters
# Single-Stream MRFs

21

Tons Sold (Outbound)

663,739

Per MRF (tons/year)

31,607

Financial Parameters

Gross $

Adjusted Tonnage Values
Tons (Inbound)

737,488

Per MRF (tons/year)
$/Facility

35,118

$/ outbound ton

$/inbound ton

Gross Revenue

$54,624,000

$2,601,000

$82.30

$74,07

Operating Costs

$26,417,000

$1,258,000

$39.80

$35.82

Capital Costs

$86,017,000

$4,096,000

$12.40 (Note 1)

$11.16

EBITDA

$24,899,000

$1,186,000

$37.51

$33.76

EBIT

$16,670,000

$794,000

$25.11

$22.60

Source:
1. Pat DeRueda, Waste Management Investor Day Presentation, WM Recycling, March 4, 2010.
Notes:
1. Depreciation = EBITDA - EBIT = $8,229,000. Capital cost ($/ton) = depreciation/tonnage.
2. EBITDA = earnings before interest, taxes, and depreciation and amortization.
3. EBIT = earnings before interest and taxes.
4. Inbound tonnage values estimated based on assumed contamination rate of 10 percent.

The WM data was presented on an outbound (i.e., as-sold) tonnage basis, and therefore
excludes residue. Since MRF operating data is typically reported on an inbound tonnage
basis (as was the case for the publicly-owned MRFs previously discussed), a conversion of
the WM data to inbound tons is also shown in Table 19. The 2010 Investor Day
presentation did not discuss residue rates, but historical data for the WM-Grayslake MRF
indicates that residues rates for 2009-2010 averaged about 10 percent, and so that value
was used to convert outbound tons to inbound tons.
From these data, the following observations are made:
 In 2010, WM was still in the process of developing its nationwide platform of singlestream facilities. By 2014, the number of single-stream MRFs had grown from 21 to
50 facilities. However, a number of these facilities were subsequently closed, and in
2016 the number of single-stream MRFs stood at 4389. According to its most recent
Investor Day presentation, WM currently has 44 single-stream MRFs90.
 The average capital costs of $4,096,000 per facility suggests that many of the initial
21 MRFs were retrofits of existing buildings to incorporate single-stream recycling
capabilities (i.e., the capital costs were primarily for equipment)91. This observation
is supported by the fact that initial development costs for the Tri-County MRF and
the Kent County MRF, both of which were developed in 2010, ranged from $10
million to $11.4 million. The Kent County facility was developed in a new building,
and the Tri-County facility included a 16,000 square foot building addition.

89
90
91

Susan Robinson, Waste Management, State of MRFs in 2016: Current Trends and Conditions,
October 17, 2016.
Waste Management, Investor Day Presentation, May 30, 2019.
According to the GAA nationwide MRF database, the single-stream equipment upgrades costs
at the WM-Grayslake facility were $4.3 million (refer to Table 3).
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 The average 2010 throughput of 35,118 tons per facility is comparatively small in
comparison to today’s privately-owned MRFs. As was discussed in Section 3.0, all
of the privately-owned MRFs in the Chicago metro-area typically process in excess
of 85,000 tons per year, and many handle more than 100,000 tons per year of
recyclables.
 Average capital and operating costs were $52.50/outbound ton, which corresponds
to $46.98/inbound ton.
WM’s 2010 Investor Day presentation also provided a sensitivity analysis of MRF
profitability versus commodity values. These comparative data are shown in Table 20
(adjustments are again made to convert reported outbound tonnage data to incoming tons,
assuming a 10 percent residue rate):
TABLE 20. WM SINGLE-STREAM MRF PROFITABILITY (2010)
Parameter

Commodity Revenue
(- $10/outbound ton)

Baseline Scenario

Commodity Revenue
(+ $10/outbound ton)

Outbound Tons

663,739

663,739

663,739

Inbound Tons (Note 1)

737,487

737,487

737,487

$47,986,000

$54,624,000

$61,261,000

Revenue ($/outbound ton)

$72.30

$82.30

$92.30

Revenue ($/inbound ton)

$65.07

$74.07

$83.07

$13,352,000

$16,670,000

$19,989,000

EBIT ($/outbound ton)

$20.12

$25.11

$30.12

EBIT ($/inbound ton)

$18.10

$22.60

$27.10

27.8%

30.5%

32.6%

Revenue (gross)

EBIT (gross)

EBIT (% of Revenue)

Source:
1. Pat DeRueda, Waste Management Investor Day Presentation, WM Recycling, March 4, 2010.
Notes:
1. Conversion of outbound tons to inbound tons assumes 10 percent residue rate.

Analysis of this data indicates that a $10 increase in commodity prices (on an outbound
tonnage basis) results in an increase in gross revenues of $6,638,000 (= 663,739 shipped
tons x $10/ton), but only a $3,318,000 increase in EBIT, or $5 per outbound ton (i.e., half as
much). From this, we conclude that WM assumed a rebate would be paid to generators of
the recyclables, starting at the $72.30/outbound ton ($65.07/inbound ton) commodity level,
and equal to 50 percent of the incremental commodity value. This seems reasonable, as
both the SWANCC and SWALCO programs have a revenue share of 50 percent once
commodity prices exceed a threshold value (and SWALCO’s strike price has ranged from
$50/ton to $65/ton)..
A plot of margins versus commodity price (on an inbound tonnage basis) is provided in
Figure 14. The “bend” in the graph represents the commodity price level at which
incremental increases in prices are subject to the 50/50 revenue share.
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FIGURE 14. WM SINGLE-STREAM MRF BREAKEVEN ANALYSIS (2010)
Based on the preceding analysis, the following observations are made:
 It appears that the “processing fee” as established by a private MRF operator
includes some baseline profit92. If the average per ton value of recyclable
commodities is higher than the processing fee, the MRF will earn additional profit,
but not on a dollar-for-dollar basis because some of the incremental revenue will be
paid back to customers through revenue sharing.
 Stated another way, the “processing fee” does not represent a pure “cost” item (i.e.,
the capital and operating costs of the MRF) -- some profit is included.
 Although publicly-operated MRFs generally strive to run on a breakeven basis, they
too can generate surplus revenues or “profit” as previously discussed.
 When commodity prices are high, MRFs can earn significant profits (i.e., EBIT
margins exceeding 30 percent). On WM’s first quarter earnings call for 2019, for
instance, management stated “at normalized commodity prices, we were
accustomed to being able to say that the recycling line of business was our second
highest return on invested capital business”93.

92

93

As discussed in Section 2, the “processing fee” is largely a fixed value (subject only to annual
escalation) specified in a processing contract. The processing fee establishes the threshold
commodity level for which a revenue share will be paid to the customer.
Thomson Reuters Streetevents, Edited Transcript, Q1-2019 Waste Management Inc. Earnings
Call, April 25, 2019.
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 When commodity prices fall below the processing fee, the MRF can still earn profits,
up until the break-even point when commodity revenues equal capital and operating
costs.
 In sustained periods of low commodity prices, MRFs can assess a tipping fee to
replace the lost commodity revenues. Both publicly-owned and private-owned MRFs
have implemented tipping fees.
The question then arises whether privately-owned MRFs are increasing processing fees
(and, therefore, tipping fees) solely to address lower commodity prices and persistent
contamination in incoming recyclables (i.e., only to cover their increased costs), or to both
respond to those market conditions and maintain historical profitability levels?
To answer this question, a comparison of the reported WM profitability for 2010 versus
current estimated profitability is shown in Table 21. Several assumptions had to be made in
performing this analysis:
 The WM data for 2010 was reported on a national, consolidated basis (for all WM’s
MRFs). Comparable data for 2019 is not available, but using the information
collected during the case study research, estimates can be prepared. For the 2019
comparison, the WM-Grayslake MRF was used as a reference point.
 Revenues in 2010 were likely entirely from commodity sales. In 2019, revenues are
derived both from commodity sales and tipping fees. As was discussed in Section 5,
processing fees in the Chicago area are estimated at $85/ton, of which $20/ton is
covered by commodity sales and $65/ton through tipping fees.
 Operating costs in 2010 were reported by WM as $39.80 per outbound ton, which
corresponds to $35.82 per inbound ton. Operating costs may have increased since
that time -- for instance, due to slowing down of processing lines to address
contamination. To estimate current operating costs, we used a value of $56/ton,
based on the cost data from the Tri-County MRF. The Tri-County facility handles
similar tonnage to the Grayslake MRF (100,000+ tons per year).
 The WM-Grasylake MRF is now over 20 years old, and the single-stream equipment
is over 10 years old (refer to Table 3). Typically, single-stream equipment is
amortized over a 10-year period. Therefore, depreciation expense in 2019 for the
WM-Grayslake facility is assumed to be zero.
 Historically, when commodity prices were higher than the processing fee,
incremental revenue was shared with the customer (50/50 in the 2010 data
discussed previously). When commodity prices fall below the processing fee and the
customer is charged a tipping fee, it is typical for the MRF to credit the customer the
full value (or nearly the full value) of the commodities against the processing fee.
Hence, for the 2019 comparison, we have assumed the “rebate” (in actuality, a
credit and not a payment) is equal to the commodity value.

.
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TABLE 21. PRIVATE MRF PROFITABILITY (2010 VS. 2019)
Parameter ($/incoming ton)

2010

2019

$83.07

$20.00

-

$65.00

$83.07

$85.00

Operating Expense

$35.82

$56.00

Depreciation

$11.16

$.00

Rebate

$8.97

$20.00

Total

$55.95

$76.00

$27.12

$9.00

32.6%

10.6%

Revenue
Commodity
Tip Fee
Total
Expense

EBIT
% of Revenue

So, in 2010, WM may have specified a processing fee of $65 per incoming ton (as was
discussed previously, this was the threshold commodity value above which a revenue share
was offered). Given capital and operating expenses (including customer rebates) of
$56/ton, the processing fee incorporated $9/ton in profit for a margin of 13.8 percent
(= $9/$65). Because commodity values were higher, WM was able to earn an additional
$18/ton in profit, raising the overall margin to 32.6 percent (= $27.12/$83.07).
In 2019, using the WM-Grayslake MRF as a reference facility and given the assumptions
noted above, the processing fee has increased to $85/ton. There is no revenue share with
the customer because commodity values are low, but the commodity value ($20/ton) is
credited against the process fee to yield a tipping fee of $65/ton. The margin,
notwithstanding the increase in the process fee, has fallen to 10.6 percent.
Thus, although processing fees and customer charges (i.e., tipping fees) have been
increasing, it appears those increases are intended to sustain some profitability, not
achieve the much higher margins attained when commodity prices were higher. It is
reasonable that private MRFs would earn some profit (since they are investing significant
capital into a MRF), and even publicly-operated MRFs earn profits in some years although it
is not their stated goal.
It should be noted that the analysis in Table 21 would only apply to an older, existing MRF.
A new MRF would have depreciation expense, which would lower the estimate of EBIT
margin.
There is one additional point to make regarding the financial performance of private MRFs.
As was discussed in Section 2.0, the blended average commodity pricing model in the
SWALCO and SWANCC agreements includes a deduction for residue and glass, which are
negative value materials. This is fairly standard for single-stream processing contracts.
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However, as noted in the case studies earlier in this section, most publicly-owned and
operated MRFs handle negative value materials as a facility expense -- i.e., the cost of
handling glass and residue is included in the O&M cost. Presumably, even privately-owned
MRFs treat residue and glass as expenses. If those expenses are included in operating
costs, and the operating costs are then used to establish the processing fee, then the
residue disposal expenses and the glass marketing expenses are double-counted. If that is
the case, the private MRFs may be earning an additional $8-$12/ton in profit (refer to
Table 1 and Table 2 for the negative contribution of residue and glass to the blended
average commodity value), which could double the 2019 EBIT margin shown in Table 21.
Finally, it must be noted that all of the publicly-traded waste companies have reported
declining commodity revenues in 2018 and 2019, which are causing “negative headwinds”
for financial performance. Because these companies typically only report topline revenues
in their financial reports, it is challenging to ascertain whether their recycling operations are
profitable or operating at a loss. Even on quarterly analyst calls, results are presented as
year-over-year changes, or sequential quarter changes, but baseline profitability (or loss) is
not disclosed. However, some insight was obtained from reviewing these documents.
On Waste Management’s first quarter conference call for 2019, management indicated that
recycling operating EBITDA had increased by $11 million versus breakeven in the first
quarter of 201894. The improved performance was attributed to fees for contamination,
improved operating costs and restructuring of municipal contracts, which more than offset a
28 percent decline year-over-year in commodity values. Compared to revenues of $291
million for that quarter, the $11 million in EBITDA represented a margin of 3.8 percent, well
below the 45.6 percent EBITDA margin reported at the 2010 Investor Day. It was not clear
from the conference call whether there was a profit or loss at the EBIT level. Management
indicated that they would like to see EBITDA margins in the mid to high teens, but that
would still be significantly lower than 2010 levels.
On its third quarter conference call, WM indicated that commodity revenues had declined
by $86 million from second quarter; EBITDA was also down but by a smaller amount of
$7 million95. In this case, only the sequential quarterly change was noted, not whether
recycling was profitable or now operating at a loss. Nonetheless, although there was a
negative impact to EBITDA margin, it was much smaller than the drop in commodity
revenue. Company management attributed this to continued progress in restructuring
recycling contracts as well as strong operating performance, stating that MRF residues had
decreased by 3.2 full percentage points in the quarter, and that gross operating costs had
been held flat.
WM also indicated on the third quarter conference call that it was about halfway through the
process of renegotiating municipal recycling contracts across the country. Because of this,
company-wide recycling performance might not be the same as estimated in Table 21 for a
specific MRF facility.

94
95

Thomson Reuters Streetevents, Edited Transcript, Q1 2019 Waste Management Inc. Earnings
Call, April 25, 2019.
Thomson Reuters Streetevents, Edited Transcript, Q3 2019 Waste Management Inc. Earnings
Call, October 23, 2019.
60

SWANCC/SWALCO Recycling Market Study
December, 2019

Casella Waste Systems, another MRF operator, does disclose more detailed financial
information at the segment level. In its third quarter 10-Q for 2019, Casella reported
operating income of $145,000 for its recycling operations on sales of $13.2 million96. This
was up from a loss of $516,000 in the same quarter of 2018. The company attributed the
better performance to a “sustainability/recycling adjustment” fee imposed on residential
customers and restructured municipal contracts.
Republic Services, another national MRF company, indicated on its most recent earnings
call that its MRFs are profitable, although it would like to see higher margins97:
“Right now, the processing facilities themselves are -- continue to be profitable. And we
continue to look at that profitability in those fees, so that we can get what we consider to
be an appropriate return on the facility.”
Like other companies, Republic is attempting to renegotiate municipal contracts, and is
assessing tipping fees at its MRFs to cover processing costs.
On the basis of these reports, it would appear that through a combination of contamination
fees, surcharges and restructured contracts, publicly-traded companies (and, presumably,
other private MRF operators) have begun to stabilize operating costs and pass on full
processing costs to customers. As a result, the principal risk to municipal customers would
be continued declines in commodity prices.

96
97

Casella Waste Systems, Inc., Q3 2019 Form 10-Q, September 30, 2019.
Seeking Alpha, Transcript, Q3 2019 Republic Services, Inc. Earnings Call, October 30, 2019.
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7.0

CONTAMINATION
The other major trend impacting single-stream recycling (in addition to declining commodity
values) has been contamination98. Contamination in single-stream recyclables was a known
issue prior to the implementation of China’s policies restricting imports of recyclables.
However, the import restrictions have resulted in even greater pressure to produce cleaner
processed material streams, and additional concern over contamination levels. In this
Section, contamination trends are evaluated
Contamination Quantities and Rates
Historical residue rates for two MRFs and two MRF operators are provided in Figure 15.
Facility specific data are shown for the WM-Grayslake MRF and a MRF owned by the
Chittenden Solid Waste District in Vermont99. Data reported by Resource Management,
which owns two MRFs in the Chicago metro-area, are also shown. Finally, national-level
data reported by Waste Management is shown.

FIGURE 15. TREND IN MRF RESIDUE RATES

98

99

Like other industry terms, “contamination” and “residue” are sometimes used interchangeably,
although they refer to somewhat different things. “Contamination” is non-recyclable material that
is placed in a single-stream cart. Contamination must be removed to produce a saleable
commodity. “Residue” is the mixed stream of materials that comes off the end of the sorting
system. Residue will include contamination, but may also include recyclable commodities that
were not removed during the sorting process.
The CSWD MRF is operated under contract by Casella Waste Systems.
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The following observations are made based on this data:
 There has been an upward trend in contamination rates over time, generally
corresponding to the transition to single-stream recycling. CSWD converted its MRF
to single-stream operations in 2003, the WM-Grayslake facility converted to singlestream in 2004 (refer to Table 3), and Resource Management converted to singlestream in 2001 and 2007 (refer to Table 3).
 Single-stream offered more convenient collection of recyclables to homeowners,
and increased residential tonnages in many communities, but with the trade-off of
greater quantities of contamination.
 CSWD has reported lower levels of residue compared to the Chicago-area facilities.
This suggests that contamination, though a general industry concern, may be a
larger issue in certain regions. Residue rates began to increase at the CSWD MRF
in 2007 and peaked in 2012-2013. Subsequently, residue rate declined -- this is
attributed to equipment upgrades installed in 2014 (which improved material capture
and reduced the amount of recyclable materials in the residue stream) and an
intensive education campaign (CSWD has 3 ½ employees for outreach activities). A
fee was also imposed for contaminated loads received at the MRF.
 Resource Management has reported continued and increasing levels of
contamination (i.e., in no year did they report a decrease). Between its two MRFS,
Resource Management processes the largest amount of recyclables in the Chicago
metro-area and draws material from throughout the region, including the City of
Chicago. Anecdotally, there have been reports of some municipalities having very
high contamination levels100; Resource Management may be receiving recyclables
from such communities.
 The WM-Grayslake facility has reported lower levels of contamination than either
Resource Management or the national average for WM MRFs. There was a
pronounced increase in 2018 -- WM attributes this to the need to sort material to a
higher level of cleanliness to meet end user market requirements.
These trends have been reported elsewhere. Various jurisdictions have had success in
combatting contamination, but it requires a sustained and aggressive education campaign.
CWSD, for instance, implemented a broad outreach effort and was able to reverse the
upward trend in contamination following the transition to single-stream collection. WM,
using targeted mailings and a cart tagging effort (including tags in other languages),
reported a 15 percent reduction in targeted contaminants in the City of Elgin’s recyclable
material101.

100

101

WM reported contamination levels of 40 percent in the City of Elgin. Susan Robinson, Waste
Management, The Economics of Recycling: A Collector/Processor Perspective, November 7,
2016.
Ibid. The targeted contaminants were bagged garbage and food waste placed in the recycle
carts.
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Private MRFs have also implemented other actions to combat contamination, including
imposing contaminated load surcharges102 or enforcing contamination limits in processing
contracts. Republic Services is currently in litigation with two jurisdictions on the East Coast
(Connecticut Materials Innovation and Recycling Authority103, and Camden County, NJ104)
over contamination levels. Although the litigation has not been resolved, according to press
reports on the lawsuits, it appears that Republic hopes to recoup higher processing costs
as opposed to refusing to accept material.
WM has also indicated that it is imposing fees for contamination. On its 3rd Quarter, 2019
earnings call with securities analysts, the firm reported that it had been charging such fees
for a year, apparently, with some beneficial result – in the most recent quarter, WM reported
that contamination rates had decreased by 320 basis points (3.2 percent)105. SWALCO staff
have also reported that the WM-Grayslake MRF is charging contamination fees to some
customers. As previously discussed (refer to Section 3.0), WM has also indicated that is
has lost some customers due to its new pricing model106.
On the basis of these recent developments to an on-going problem with contamination, it
appears that the preference of private industry is to address contamination through higher
fees and education, and only as a last resort not to accept material.
Contamination Composition
Although contamination has been a known issue for some time, there has been
comparatively few public studies of the contaminants that end up in the residue stream from
single-stream MRFs. Figure 16 shows the average composition of contaminants reported
by Waste Management for the company’s MRFs. The following observations are made
based on this data:
 There are some large components of contamination (e.g., bagged refuse, wood and
yard waste) that stem from homeowner carelessness. It is not known whether
“bagged refuse” includes just trash materials or also includes recyclables that are
bagged by the homeowner prior to placing them in the recycling cart, and which are
not subsequently debagged at the MRF107. Together, these two categories of
contaminants account for over a third of the contamination reported by WM.
 Unacceptable plastics and metals represent another broad category of
contamination (approximately 18 percent). This type of contamination may stem
from homeowner confusion -- if a household item has a plastic or metal component,

102

103
104
105

106
107

Publicly-owned MRFs are also implementing differential fee schedules (refer to Table 6). Isabella
County, MI, charges a $25/ton premium for single-stream materials, which it views as dirtier than
dual-stream materials.
Waste Dive, Republic Attempting to Exit Connecticut MRF Contract Via Lawsuit, June 5, 2019.
Waste Dive, Republic Services Sued by New Jersey County over Recycling Contamination
Standards, August 27, 2019/
Thomson Reuters Streetevents, Edited Transcript, Q3-2019 Waste Management Inc. Earnings
Call, October 23, 2019. Unfortunately, WM did not report what the new average contamination
rate was, just the decrease.
Recycling Today, Seismic Shifts, September 17, 2019.
Some MRF operators have commented that sorters cannot see into opaque plastic bags, and
therefore it cannot be readily ascertained whether a bag contains recyclables or trash materials.
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and plastic and metal containers can be placed in the recycling cart, then the item
“must” also be recyclable.
 Some contaminants -- garden hoses, VCR tapes -- although a small percentage of
the weight of contaminants, can cause outsize operation and maintenance issues
because they accumulate in disk screens and other mechanical sorting equipment
and require extra maintenance time to remove.
 “Other” contamination is also a large category (almost a third), but unfortunately WM
did not provide information as to the material composition of that category. One of
the consumer behaviors that has been cited as a cause of contamination is “wishcycling” -- the perception that an item must be recyclable, or that the MRF has
technology to make the item recyclable. This may explain the presence of textiles in
the single-stream mix, and perhaps materials that were characterized as “other”.

FIGURE 16. COMPOSITION OF CONTAMINANTS AT WASTE MANAGEMENT MRFs
Table 22 presents more detailed composition data for single-stream MRF residuals based
on a statewide characterization study performed by the State of California. Note that in
Table 22, the composition is reported as a percentage of total residue, not a percentage of
the incoming recyclables. Although this study was performed in 2006, it provides additional
insight into the recycling contamination issue:
 Approximately 35 percent of the residue was comprised of recyclable commodities
(i.e., materials that are recyclable). In other words, the MRFs were not 100 percent
efficient in sorting and removing all recyclable commodities from the incoming mixed
recyclable stream.
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 Approximately 38 percent of the residue consisted of materials or items that, while
not recyclable, might be confused by homeowners as being recyclable. In the
example given previously, these contaminants may include items that have plastic
or metal components, which the homeowner then interprets as making the items
recyclable, even though they are not.
 The third major fraction includes bulk contaminants (e.g., appliances, electronics,
construction and demolition debris) and organics such as food waste and yard
waste. These materials would presumably be the easiest for homeowners to identify
as non-recyclable, and their presence would suggest careless recycling or “wishcycling”. Interestingly, this was the smallest of the three residue fractions.
TABLE 22. SINGLE-STREAM MRF RESIDUE COMPOSITION, STATE OF CALIFORNIA (2006)
Material Type

Percent of MRF Residue

Recyclable Materials in Residue

34.7%

Paper

18.2%

Plastic

4.0%

Metal

5.5%

Glass

7.0%

Materials Potentially Confused as Recyclable

37.8%

Misc. / Composite Paper

17.3%

Flat Glass

0.1%

Composite Glass

0.2%

Composite Metal

1.2%

Plastic Film

6.9%

Durable Plastics

3.4%

Composite Plastic

8.7%

Non-Recyclables

27.4%

Appliances and Oil Filters

0.2%

Electronics

2.1%

Organics

14.5%

Construction & Demolition

9.1%

Household Hazardous Waste

0.2%

Special Waste

0.9%

Mixed Residue

0.4%

Total

99.9%

Notes:
1. California Integrated Waste Management Board, Characterization and Quantification of
Residuals from Materials Recovery Facilities, June 2006.
2. Reflects sorted residue composition from single-stream MRFs.
3. May not total to 100% due to rounding.
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Contamination Over Time
At the outset of this project, SWANCC and SWALCO management raised the following
question/hypothesis: contamination rates have not been increasing -- instead, they have
always been approximately the same as current levels, but more stringent end user market
requirements have forced MRFs to remove more of the contaminants to produce a saleable
product, resulting in higher reported contamination/residue rates.
This seems a plausible hypothesis, because although various causes have been cited for
single-stream contamination, no explanation has been offered for the consistent, year-overyear increases that have been reported by many MRFs. Further, when export markets (i.e.,
China) were strong, mixed paper and other recyclables could readily move to China -prices were high, and there was much less scrutiny of the quality of exported material. In
essence, MRFs could be paid for the weight of contamination included in say, mixed paper
bales, at the same price being commanded for the mixed paper itself. Domestic users of
recycled paper, in turn, had to be more accepting of contamination because they were
competing with the export markets for the material. Only when China imposed its import
restrictions (and domestic mills, in turn, began to enforce their quality requirements) did
MRFs have to adhere to much more rigorous quality standards. WM has noted that the
jump in residue rates at the company’s MRFs in 2018 was due in part to cleaning outbound
material to meet the new standards108.
Although there are relatively few published studies of the composition of MRF
contaminants, and even fewer addressing the composition of contaminants over time, there
is some data to support the hypothesis raised by SWANCC and SWALCO staff. In 2015,
the City of San Jose, California, conducted a study of single-stream contamination as a
follow-up to a similar study conducted in 2008. Notably, this comparative study performed
sorting on incoming single-stream materials. This allowed contamination from single-family
households to be isolated109.
The San Jose study found that non-recyclable materials comprised 26 percent of the
inbound single-stream material in both 2008 and 2015 -- i.e., there was no increase in
contamination over that time period110. Further, the composition of the inbound singlestream recyclables was generally the same in 2008 and 2015 (refer to Table 23). There
was a reduction in recyclable paper and glass, and an increase in recyclable plastic -- both
of those results are consistent with national trends in the composition of residential
recyclables (i.e., less newspaper, more plastic containers). On the contaminant side, there
was an increase in composite materials, but an offsetting reduction in bulk contaminants,
such that the overall contamination rate did not change.

108
109
110

Susan Robinson, Waste Management, State of and Future of Northeast MRFs-2018, presented
at Northeast Recycling Council Fall Conference, October 30, 2018.
In contrast, the California Statewide characterization of MRF residues performed sorting of
outbound residue stemming from multiple customers.
We note that this contamination rate is comparatively higher than for the SWANCC or SWALCO
programs. Further, the City of San Jose allows textiles to be placed in single-stream carts, and
counts plastic film (bags) as “recyclable” although that material is not allowed in the carts.
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TABLE 23. CITY OF SAN JOSE, CALIFORNIA:
COMPOSITION OF SINGLE-STREAM RECYCLABLES (2008 AND 2015)
Percent of Incoming Tons

Material Type

2008

Recyclable

2015
74.1%

73.8%

Paper

52.5%

50.7%

Plastic

6.5%

10.6%

Metal

3.2%

4.1%

Glass

9.1%

4.9%

Textiles

2.8%

3.5%

25.9%

26.2%

Materials Potentially Confused as Recyclable

3.3%

6.7%

Organics

3.4%

3.3%

19.2%

16.2%

100.0%

100.0%

Non-Recyclables

Other Non-Recyclable Materials
Total

Notes:
1. Cascadia Consulting Group, City of San Jose Single Family Recyclables Characterization
Study, November 2015.
2. Reflects incoming recyclables stream composition from single-family residents.
3. Recyclable Plastic includes plastic bags / film and durable plastic. However, plastic bags / film
are not accepted in the single-stream curbside program, although they are recyclable through
other outlets.
4. Textiles included in Recyclable category because San Jose accepts textiles in its singlestream curbside program.
5. “Materials Potentially Confused as Recyclable” include polystyrene and composite materials
(paper, plastic, metal, and glass composites).
6. “Other Non-Recyclable Materials” includes bulk items such as wood and electronics as well as
non-specified contaminants.

SWALCO staff have noted that over the past few quarters, residue tonnages at the WMGrayslake MRF have been increasing, while the tonnage of mixed paper sold has been
decreasing. Outbound tonnage reports from the facility appear to support this observation,
at least in part (refer to Figure 17). Beginning in the third quarter of 2017, there was a dropoff in the tonnage of mixed paper that was marketed, which continued through the fourth
quarter. At about the same time, there was an increase in residue tonnages. Beginning in
the first quarter of 2018, however, mixed paper tonnages levelled off while residue amounts
continued to increase -- as a result, the increased residue cannot be attributed entirely to
mixed paper.
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FIGURE 17. WM-GRAYSLAKE MRF: MIXED PAPER VS. RESIDUE TRENDS (2016-2018)

Do these trends indicate that more mixed paper is being “bypassed” to residue, due to the
low market value for mixed paper? Although a detailed sort of the residue for the facility
would have to be performed to ascertain this definitively, it appears that the need to
produce a cleaner finished product is the more dominant factor.
It is a fact that mixed paper prices declined from $65/ton to $35/ton between September,
2017 and October, 2017 (i.e., in only a month), and then dropped further to $5/ton in April,
2018. This generally corresponds to the same period when there was a drop-off in
outbound mixed paper tonnages at the WM-Grayslake MRF. Such a steep drop in
commodity prices does not provide a strong incentive to recover every scrap of mixed
paper.
As was noted previously, however, WM reported in 2018 that residue rates at its MRFs
were increasing in part to clean outbound material to meet more stringent quality
standards111. In the wake of China’s National Sword policy, producing cleaner bales is
essential to moving the material, and this would necessarily result in larger residue
quantities.
Indeed, end user markets had begun expressing concern about the quality of material
received from MRFs long before China’s National Sword policy. At the 2011 Residential
Recycling Conference112, for instance, paper mills were noting high contamination rates,
111

112

Susan Robinson, Waste Management, State of and Future of Northeast MRFs-2018, presented
at Northeast Recycling Council Fall Conference, October 30, 2018. Average single-stream
residue rates had increased to 22 percent from previously reported averages of 16 percent.
A national-level recycling industry trade conference.
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even though paper prices in that year were very high (as discussed in Section 4.0). Both
America Chung Nam (which sourced U.S. recycled paper for use in Chinese paper mills)
and SP Recycling (which sourced recycled paper for domestic newsprint mills) noted that
contamination was a significant challenge at the mill level. Contaminants such as glass
were abrasive on paper manufacturing equipment, and higher levels of contamination in the
feedstock recyclables resulted in lower-quality finished product. SP Recycling indicated
that, due to higher levels of single-stream contamination, the life of an on-site landfill at one
of its affiliated newsprint mills had been reduced from a planned 71 years of capacity to
only 19 years. The amount of contamination removed at paper mills (refer to Figure 18113) is
significant, even though the feedstock material has already been processed through a
single-stream MRF.

FIGURE 18. CONTAMINATION REMOVED AT END USE PAPER MILL
A 2012 evaluation of the quality of processed recyclables by the Container Recycling
Institute noted the following114:
 Paper mills that receive materials from single-stream MRFs have contamination
rates that average 15-18 percent (meaning that only 82-85 percent of the material
received from MRFs was actually recycled).

113
114

Peter Wang, America Chung Nam, At The Mill, presentation at 2011 Residential Recycling
Conference, March 29-31, 2011.
Susan Collins, Container Recycling Institute, Contamination in Single-Stream Materials (MRF
and Post-MRF), presented to Northeast Resource Recovery Association, June, 2012.
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 U.S. PET reclaimers reported yield losses of 32.2 percent for curbside materials
(meaning that only 67.8 percent of the material received from MRFs was actually
recycled).
 Aluminum mills reported contamination of 2-11 percent in incoming bales (meaning
that 89-98 percent of the material received from MRFs was actually recycled).
 Citing data from Strategic Materials, glass contamination was 40 percent (meaning
that 60 percent of the material received from MRFs was actually recycled or
beneficially reused for sandblasting or landfill applications).
Applying these contaminant percentages to the single-stream composition data for
SWALCO in 2012 results in an estimated contaminant level of 19 percent in the outgoing,
processed recyclables. The outgoing contamination would be in addition to the 9 percent
contamination removed by the WM-Grayslake MRF from the incoming material, for an
overall contamination level of 26 percent. These data would also support the hypothesis
that increasing contamination rates reported by MRFs are, at least to a significant degree,
the result of more intensive efforts to remove contamination at the MRF level as opposed to
simply attributing all of the increase in contamination to more lax behavior by curbside
recyclers.
A more recent 2018 study115, in which 11 MRFs and 10 reprocessors (including 4 plastics
reclaimers, two glass beneficiators, two paper mills, two aluminum mills and one steel
broker) were interviewed as to preferred materials and problematic materials, found similar
issues with bales delivered by MRFs to end users:
 Paper mills reported a decrease in the quality of bales they receive, including an
increase in plastics, glass and metal contamination in bales. The contaminants
reduce the amount of fiber in the bale. Percentage losses, however, were not
identified.
 Glass beneficiators reported that the three biggest contaminants were ceramics (2-4
percent of incoming material), shredded paper (very difficult to remove) and
aluminum.
 One aluminum mill reported that contaminants were more than 12 percent of bales,
consistent with the levels reported in the earlier study by the Container Recycling
Institute.
In summary, contamination has been a known issue since virtually the advent of singlestream collection of recyclables. The California data suggest that the constituent
components in single-stream contamination have not significantly changed over time, which
in turn suggests that contamination levels may have not increased as dramatically as has
been reported. Rather, it seems plausible that residue rates reported by MRFs 10 or 15
years ago may have been lower because end user markets were more tolerant (at the time)
of contaminants. More stringent quality standards following China’s National Sword policy
means that it is now essential to remove contaminants that previously may have been
accepted in bales of sorted recyclables. This, in turn, may lead to continued and even
higher reported residue rates from MRFs.
115

The Recycling Partnership, Sustainable Packaging Coalition, cosponsors, ASTRX Review of
Material Flow at MRFs and Reprocessors, 2019.
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Cost Impacts of Contamination
There are two primary cost impacts of contamination in single-stream recyclables:
1. The cost to dispose of the residue; and,
2. The cost to sort out the contaminants from the other recyclable commodities.
As was discussed in Section 2.0, residue disposal costs are imbedded in the Average
Commodity Revenue (ACR) pricing formulas that are included in the SWANCC and
SWALCO processing agreements and many other processing contracts. The actual
disposal costs for SWANCC and SWALCO are $52.04/ton and $55.99/ton, respectively, per
outgoing ton of residue. The deduction for residue in the blended average ACR is $6.04/ton
(SWANCC) to $8.14/ton (SWALCO) per incoming ton of commingled single-stream
recyclables116.
Many MRFs have reported that processing costs have increased as the result of greater
contamination levels, but for proprietary or other reasons have not fully disclosed the “per
ton” impact. In public presentations during 2014 (i.e., well before China’s import
restrictions), Waste Management indicated that, on average, contamination cost $140 per
ton117. Presumably, this cost was per outgoing ton of residue, but no further breakdown of
costs was provided (i.e., how much of the $140/ton was the cost of residue disposal versus
the processing cost to sort out the contaminants). The company did indicate that processing
costs had increased by 20 percent over two years, but again, the initial (or final) per ton
processing costs were not identified. Further, it was not indicated whether the 20 percent
increase was for operating costs (such as labor), or total processing costs (including
operating and capital costs).
As was discussed in the case studies in Section 6.0 and based on data reported at its 2010
Investor Day, Waste Management’s single-stream processing costs (at the time) ranged
from $36-$47 per incoming ton excluding and including capital, respectively. Therefore, a
20 percent increase in processing costs to address higher contamination levels would
translate to approximately $7-$9 per ton in additional cost.
Following the implementation of China’s National Sword policy, some MRFs (both publicly
and privately owned) have indicated that they have had to slow down processing lines
and/or add labor in order to meet more stringent quality requirements. Table 24
summarizes operational changes reported by three MRF operators. Although these
operators did not disclose the per ton cost impact of the operational changes, it appears
that increased labor costs in the range of 20-30 percent are a reasonable estimate of the
added cost to meet stricter quality standards118.

116

117
118

As was discussed in Section 6.0, to the extent that residue disposal costs are included in both
the calculation of ACR and also a component of the processing fee, there may be doublecounting of these costs. However, our research was only able to suggest this may be happening,
not that it is definitively happening.
Dawn McCormick, Economics of Recycling and Contamination Challenges, June 10, 2014.
We note that some MRFs have upgraded equipment to address contamination. While that
represents an increase in capital costs, the investment is usually made to reduce sorting labor.
For instance, Kent County upgraded its MRF in 2017 to include a new cardboard screen, but that
capital improvement allowed the County to eliminate 6 sorters previously assigned to manually
removing cardboard.
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TABLE 24. MRF OPERATIONAL CHANGES TO ADDRESS STRICTER COMMODITY MARKET
QUALITY STANDARDS
MRF (Location)

Operational Change

Midwest Fiber (Illinois)

Reduction in process line throughput of 20-30 percent.

PDC Services (Illinois)

Reduction in process line throughput of 17 percent.

Recology (Washington)

Reduction in process line speed of 15 percent, increase in sorting line
staffing of 15 percent.

Sources:
1. Midwest Fiber, presentation at Illinois Recycling Association, Recycling in Transition Workshop,
September 11, 2019.
2. PDC Services, ibid.
3. Recology, presentation at King County Responsible Recycling Task Force Meeting #4, July 18,
2018.

According to budget data reported by the Tri-County MRF (refer to case studies in Section
6.0), labor costs averaged approximately $33/ton over the period 2014-2019119. Therefore,
an increase in labor of 30 percent to address stricter commodity market standards would
correspond to approximately $10/ton in additional costs.
In sum, then, we would estimate that processing costs increased by $7-$9/ton earlier in the
decade to address higher contamination rates generally, and by a further $10/ton following
the implementation of China’s National Sword policy and the imposition of stricter
commodity market standards, for a total of $17-$19/ton.
In Section 5.0, it was noted that Chicago-area MRFs have increased processing fees over
the same time period by about $25/ton (from $60/ton to $85/ton). It would appear, therefore,
that contamination-related costs are fully reflected in current processing fees.

119

The Tri-County MRF was used as a benchmark for this analysis because its throughput
(100,000+ tons per year) is closer in size to Chicago-area MRFs than the other publicly-owned
MRFs discussed in the case studies.
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8.0

HOUSEHOLD COST IMPACTS
Baseline Curbside Recycling Costs
Table 25 summarizes monthly curbside recycling costs for a number of SWANCC member
communities and other municipalities in Cook County.
TABLE 25. MONTHLY CURBSIDE RECYCLING COSTS
Affiliation

Recycling Cost
($/home/month)

Notes

Barrington

SWANCC

$4.88

Collection only. Processing through SWANCC program.

Rolling Meadows

SWANCC

$3.91

Collection only. Processing through SWANCC program.

Wilmette

SWANCC

$7.49

Collection only. Processing through SWANCC program.

Skokie

SWANCC

$4.68

Collection and processing; rebate of $5.00/ton.

Winnetka

SWANCC

$4.08

Collection and processing; rebate of $7.50/ton.

Forest Park

WCCSWA

$4.01

Collection and processing.

Riverside

WCCSWA

$4.98

Collection and processing.

Municipality

Source:
1. SWANCC, municipal waste collection contracts.
Notes:
1. WCCSWA = West Cook County Solid Waste Agency.

There are a number of observations to be drawn from these data:
 The number of municipal contracts with separately quoted recycling costs is limited
because most municipalities in the region have a bundled price for trash and
recycling combined.
 Monthly recycling costs generally range from $4-$5 per household, although some
communities (Wilmette) have higher costs.
 Three of the SWANCC communities (Barrington, Rolling Meadows and Wilmette)
participate in SWANCC’s recycling program. Because of the structure of the
SWANCC program (i.e., revenue share, if any, flows through SWANCC, and no
tipping fees are assessed in poor commodity markets due to the zero-floor
provision), the rates for these communities presumably reflect collection costs only.
The rates for the other communities include processing, and therefore revenue
share or tipping fees are imbedded in the rate. Skokie and Winnetka are both
SWANCC members but do not participate in SWANCC’s recycling program;
processing is provided by the contracted hauler at a company-owned MRF.
 One further distinction between these communities should be noted. Although
recycling costs are separately priced for Barrington, Wilmette, Forest Park and
Riverside, the recycling services are provided through municipal hauling contracts
that also include trash and landscape waste service. The contracts for Rolling
Meadows, Skokie and Winnetka, in contrast, are standalone, “recycling only”
agreements.
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 For the communities in Table 25, there is no discernible difference in rates between
contracts that are collection only and contracts that include processing. This might
suggest that recent industry trends (low commodity prices, higher processing fees)
are not impacting household costs (perhaps due to robust competition for collection
contracts), but a more prudent observation would be that recent industry trends
have not impacted household costs yet.
As was discussed in Section 6.0, the national waste companies have stated that
increased costs must be reflected in recycling contracts. They have also stated,
however, that because municipal collection contracts typically have terms of 35 years, adjusting recycling costs for municipal customers will take more time than
“processing only” contracts.
Further, on its Q2 2019 earnings conference call120, a Waste Management executive
stated the following with respect to municipal hauling agreements:
“And then the last phase is really a lot of the franchise in municipal customers
which take longer just because the structure of those contracts is generally
3 years to 5 years and a lot of times it’s related to other lines of business, it’s
integrated to a franchise, post collection contracts, etc.” (emphasis added)
This statement could suggest that hauling companies must weigh other factors in
determining how and to what extent increased recycling costs are passed on to
municipal customers. For municipalities in which recycling is bundled with trash, for
instance, these other factors would include securing (or retaining) the trash
collection and disposal service, which must be balanced against passing through
higher recycling costs. SWALCO staff have noted that competition for municipal
hauling contracts remains strong, with no sudden spike in bundled monthly costs.
Even when recycling is bid as a standalone contract, there are variations in pricing
due to competition. Rolling Meadows, for instance, received 5 proposals on its
standalone recycling contract in 2018, with the following monthly pricing quoted:
$3.91, $5.00, $5.35, $5.49 and $6.21. As was noted previously, this was primarily a
recycling collection contract, because Rolling Meadows participates in SWANCC’s
processing agreement121, and yet the spread in proposed costs was $2.30 a
difference of 60 percent between the low and high bid.
Whether competition will continue to mitigate the impact of higher recycling costs in
the future, or instead household recycling or bundled trash/recycling costs will trend
upward, will not be known until a larger number of communities go through a hauling
RFP cycle.
We note again that SWANCC communities that participate in the Agency’s progam
are protected in the current low commodity environment because of the zero-floor
provision (i.e., no tipping fee is assessed). SWALCO’s recycling program does not
have this protection, and so member communities are potentially more exposed to
current recycling market conditions.

120
121

Thomson Reuters Streetevents, Edited Transcript, Q2-2019 Waste Management Inc. Earnings
Call, July 25, 2019.
The proposal at $5.49, however, included processing at the hauler’s company-owned MRF.
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 The Forest Park rate includes a recycling surcharge of $0.48/household/month that
was first imposed in 2019. Forest Park is hauled by Republic Services, which does
not own a MRF in the Chicago region and instead uses Resource Management and
Diversified to process recyclables. The surcharge was to defray the cost of tipping
fees paid to these 3rd-party MRFs.
Curbside Recycling Quantities
Curbside recycling programs have been well-established in SWANCC and SWALCO since
the 1990s. Table 26 summarizes residential recycling quantities in both jurisdictions.
There is considerable variation in annual setouts from municipality to municipality, ranging
from about 300 pounds/household/year to approximately 1,300 pounds/household/year. On
average, however, homes recycle about 650 pounds per year (or 54 pounds per month).
Although communities have historically sought to increase the level of recycling and may
have benefited financially through revenue sharing when commodity prices were higher,
under current market conditions in which tipping fees are being imposed to process
recyclables, higher performing communities may face larger cost impacts122.
TABLE 26. RESIDENTIAL RECYCLING QUANTITIES (2018)
Jurisdiction

Recycling Quantities (pounds/household/year)
Low

High

Wtd. Avg.

SWANCC

353

1,358

663

SWALCO

282

1,263

643

Source:
1. SWANCC/SWALCO municipal databases.

Household Cost Impacts of Recent Trends
Based on the information and analyses presented in Section 4.0 (commodity pricing),
Section 5.0 (processing costs) and Section 7.0 (contamination), estimates of the impact of
recent recycling market trends on household costs can be developed. We note that
because residential recycling quantities, type of municipal hauling contract (i.e., bundled
trash and recycling contract versus dedicated recycling contract) and participation in the
SWANCC/SWALCO recycling program vary from community to community, plus the fact
that commodity prices continue to change, the cost estimates in this section are necessarily
average values and are not intended to quantify the cost impacts for a specific community.
As an initial matter, SWANCC communities that participate in the SWANCC recycling
program are comparatively well-situated given current market conditions. Although there
may not be revenue sharing for some years until commodity prices improve, participating
members do not incur any tipping fee for processing of recyclables. Moreover, SWANCC’s

122

Again, this would not apply to SWANCC communities that participate in the Agency’s recycling
program, because tipping fees cannot be charged under SWANCC’s processing agreement.
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processing agreement with the Groot-Elk Grove MRF runs through the year 2031, and so
communities will be able to continue to direct haul their recyclables to the MRF.
SWALCO communities are in a less advantageous position. First, haulers may be assessed
a tipping fee at the WM-Grayslake MRF. Second, with the intended closure of that facility,
transload costs may be incurred in the future as recyclables will have to be transported to a
more distant MRF.
Table 27 summarizes the potential household cost impact from tipping fees and transload
costs. Based on the analysis in Section 5.0, current market tipping fees of $65/ton were
assumed, and transload costs were estimated at $23/ton.
TABLE 27. POTENTIAL HOUSEHOLD COST IMPACTS OF RECENT RECYCLING
INDUSTRY TRENDS
Parameter

Value

Average Recycling Set-Out (pound/household/year)

650

Average Recycling Set-Out (tons/household/year)

0.325

Processing Tipping Fee ($/ton)

$65.00

Processing Cost ($/household/month)

$1.76

Transload Cost ($/ton)

$23.00

Transload Cost ($/household/month)

$0.62

Total Potential Cost Impact ($/household/month)

$2.38

Assuming an average household collection cost of $4.50/month123 (refer to Table 25), the
additional cost from tipping fees and transload costs would represent a 53 percent increase
in curbside recycling costs. This is a potential cost increase and, although supported by
research and analysis, would be subject to variation in a competitive bidding situation.
Although a large potential increase, it would appear to capture the major portion of recent
negative market trends. As was discussed in Section 5.0, processing fees appear to have
stabilized and therefore the primary risk going forward would be an even further decline in
commodity prices. However, current commodity prices are at 10-year lows, and therefore
the relative magnitude of a further decline would be smaller. If ACRs dropped from current
levels of approximately $20/ton to $0/ton, for instance, the additional household cost impact
would amount to $0.54/household/month.
Components of Cost Increases
One of the objectives of this study was to estimate the relative impacts on household costs
of different market trends (i.e., lower commodity values vs. contamination and higher
processing fees). We will address this question for SWALCO and SWANCC sequentially,
as the terms of each Agency’s processing contract impact the results.

123

We note that such a rate could include collection and processing costs, based on the data in
Table 25.
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Table 28 provides a comparison of household recycling costs (including collection and
processing) for SWALCO communities in 2011 and 2019. These years were selected
because 2011 was the 10-year high for commodity prices and 2019 was the 10-year low for
commodity prices. The collection cost was assumed at $4.50/household/month based on
the collection cost data in Table 25 and supporting analysis. The collection cost was held
constant for 2011 and 2019 (i.e., not adjusted for any inflation) because the purpose of
Table 28 is to isolate the impacts of changes in commodity prices and processing costs.
Average annual recycling setouts of 0.325 tons/household/year were also held constant.
Finally, to further isolate the cost impacts of contamination, residue disposal was listed as a
processing cost instead of a deduction from recyclable material revenue124
TABLE 28. SENSITIVITY ANALYSIS: HOUSEHOLD COST IMPACTS OF MARKET TRENDS
(SWALCO COMMUNITIES)
2011
Line #

2019

Change

Parameter
($/ton)

($/hh/mo)

($/ton)

$4.50

($/hh/mo)

1

Collection Cost

2

Processing Fee

3

Residue Disposal

4

Total Processing Cost
(= Line 2 + Line 3)

5

Material Revenue
(gross, excluding residue)

6

Total Impact of Market Trends
(= Line 4 - Line 5)

7

Net Material Value
(= Line 5 - Line 4)

$74.00

$2.00

($65.00)

($1.76)

8

Revenue Share
(@ 50% of Line 7 if >$0)

$37.00

$1.00

$0.00

$0.00

9

Tipping Fee
(= Line 7 if <$0)

$0.00

$0.00

$65.00

$1.76

10

Total Monthly Household Cost
(= Line 1 - Line 8 + Line 9)

($/hh/mo)

% of Total

$4.50

$50.00

$1.35

$85.00

$2.30

$0.95

25.2%

$4.00

$0.11

$8.00

$0.22

$0.11

2.9%

$54.00

$1.46

$93.00

$2.52

$1.06

28.1%

$128.00

$3.47

$28.00

$0.76

($2.71)

71.9%

$3.76

100.0%

$3.50

$6.26

$2.76

Source:
1.
SWALCO processing contract and records.
Notes:
1. All per ton values stated per incoming ton.
2. Assumes recycling setouts of 0.325 tons/household/year.

The following observations are made based on this cost comparison:
 Processing costs (including the processing fee and cost of disposing residue)
increased by $1.06/household/month between 2011 and 2019 (refer to Line 4).

124

As discussed in Section 2.0, residue is treated as a deduction in computing Average Commodity
Revenue under both the SWANCC and SWALCO processing agreements. The analysis in
Table 28 instead treats the negative revenue deduction as a cost. There is no change, however,
to the overall net value or net cost of processed recyclables.
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 The “gross” value of the recyclable material decreased during that period by
$2.71/household/month (refer to Line 5). “Gross” value means the total value of the
commodities set out by a household. As discussed below, the ultimate impact to
household cost depends on revenue share.
 On a combined basis, the total negative impact of market trends (higher processing
costs and lower commodity values) amounts to $3.76/household/month.
 As discussed throughout this report, the two primary trends impacting residential
recycling have been declining commodity values and contamination. Based on the
data in Table 28, an initial estimate is that 72 percent of the cost impact is attributed
to lower commodity values, and 28 percent to contamination (higher processing fee
and residue disposal costs).
 However, as discussed in Section 7.0, processing fees have increased for two
reasons: 1) to address reportedly higher contamination rates in incoming
recyclables (approximately $7-$9/ton); and, 2) as the result of slowing down of
process lines to produce cleaner bales following China’s National Sword policy
(approximately $10/ton). Both impacts were of similar magnitude, but the slowing
down of process lines could be considered a “commodity market” impact. If that
view is taken, 86 percent of the overall cost impact is attributed to commodity factors
and 14 percent to contamination factors.
 In 2011, revenue share under the SWALCO program amounted to
$1.00/household/month (Line 7). This effectively allowed participating communities
to reduce the overall cost of curbside recycling from $4.50/household/month to
$3.50/household/month (Line 10).
 In 2019, however, there is no revenue share and instead there is an added cost of
$1.76/household/month due to tipping fees (Line 9). Overall, the cost of curbside
recycling is estimated at $6.26/household/month, a net increase from 2011 of
$2.76/household/month (Line 10).
The net increase of $2.76/household/month (Line 10) is lower than the total impact
of $3.76/household/month (Line 6) because in 2011, SWALCO communities
received a 50 percent revenue share (or, $1.00/household/month) and the other
50 percent (again, $1.00/household/month) was retained by the MRF.
Table 29 presents a similar analysis for the SWANCC communities and program. In this
instance, the period of comparison is 2017 to 2019. Commodity prices in 2017 (refer to
Section 4.0) experienced an uptick, though they were significantly below 2011 levels.
Revenue
share
to
participating
SWANCC
communities
amounted
to
$0.01/household/month in 2017.
The processing fee under SWANCC’s contract has historically grown through CPIescalation alone. As a result, there have been no “step” increases to address, say,
contamination issues. In fact, SWANCC’s material single-stream material composition (refer
to Table 1) has not been audited or modified. Most importantly, SWANCC’s agreement has
a zero-floor provision, and so no tipping fee is charged when commodity revenues fall
below the processing fee. As a result, SWANCC communities have been more insultated
from market trends and the net overall cost of curbside recycling (collection plus
processing) has been more stable.
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TABLE 29. SENSITIVITY ANALYSIS: HOUSEHOLD COST IMPACTS OF MARKET TRENDS
(SWANCC COMMUNITIES)
2017
Line #

2019

Change

Parameter
($/ton)

1

Collection Cost

2

Processing Fee

3

Residue Disposal

4

($/hh/mo)

($/ton)

$4.50

($/hh/mo)

($/hh/mo)

% of Total

$4.50

$76.00

$2.06

$79.00

$2.14

$0.08

5.7%

$6.00

$0.16

$6.00

$0.16

$0.00

0.0%

Total Processing Cost
(= Line 2 + Line 3)

$82.00

$2.22

$85.00

$2.30

$0.08

5.7%

5

Material Revenue
(gross, excluding residue)

$83.00

$2.25

$33.00

$0.89

($1.35)

94.3%

6

Total Impact of Market Trends
(= Line 4 - Line 5)

$1.44

100.0%

7

Net Material Value
(= Line 5 - Line 4)

$1.00

$0.03

($52.00)

($1.76)

8

Revenue Share
(@ 50% of Line 7 if >$0)

$0.50

$0.01

$0.00

$0.00

9

Tipping Fee
(= $0 per contract)

$0.00

$0.00

$0.00

$0.00

10

Total Monthly Household Cost
(= Line 1 - Line 8)

$4.49

$4.50

$0.01

Notes:
1. All per ton values stated per incoming ton.
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9.0

CONCLUSION
Summary of Findings
The purpose of this study was to investigate MRFs and recycling markets to evaluate the
impact of on-going trends that have posed significant challenges to the recycling industry.
The following conclusions summarize our research and analysis:
Commodity Markets
 Commodity sales are a primary source of revenues for MRFs. In good commodity
markets, material revenues exceed processing costs and customers such as
SWANCC and SWALCO earn a share of the net revenues.
 Average commodity prices have declined since 2011, except for a brief uptick in
2017, and are currently at 10-year lows Between 2011 and 2019, the blended
average value of residential single-stream recyclables in the SWALCO program
declined from a peak of $137/ton to current levels of approximately $18/ton.
 Much of the recent decline in commodity value is tied to paper, which comprises 7075 percent of the marketable material in single-stream recyclables. Beginning in
2018, China -- formerly a large export market for U.S. recyclables -- imposed import
restrictions that effectively closed off that market. The sudden oversupply of paper
previously destined for China collapsed pricing in domestic markets.
 Prices for other commodities, notably aluminum and certain plastic grades, have
also declined since 2011.
 A large number (17) of new or expanded paper mills in the U.S. have been
announced that will use recycled paper (cardboard and mixed paper) as a feedstock
material. While this will provide more domestic demand for recycled paper, the
projects will require 3-4 years to be developed. Two new plants that will handle postconsumer plastics have also been announced in the Midwest (one in Illinois and the
other in Indiana).
 No industry participants have said that commodity prices have reached bottom, and
they expect pricing to remain depressed over the next few years, perhaps as much
as 3-5 years.
Contamination Issues
 Although single-stream collection has increased recycling tonnages, contamination
has been a challenge almost from the start.
 Contamination causes higher processing costs at MRFs due to increased sorting
labor and increased maintenance (e.g., removing plastic bags that become clogged
in sorting equipment). Contaminants must also be disposed at a landfill, which adds
to processing costs.
 Residual contamination in bales of processed recyclables can result in the material
being rejected if it does not meet end user specifications, or a downgrade in pricing.
The reason China imposed its import restrictions was because officials felt there
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was too much trash in the bales of processed recyclables being received. Thus,
contamination can also impact the revenue side of MRF economics.
 Most single-stream MRFs, including Chicago-area facilities, have reported
increasing levels of contamination over time. Residue rates at Waste Management’s
MRF in Grayslake increased from 6 percent in 2002 to 12.5 percent in 2017, before
jumping to 20 percent in 2018. Resource Management, which owns two MRFs in
the Chicago area, reports that contamination at its facilities has grown from
7.5 percent in 2001 to 26.9 percent in 2019.
 There is some evidence to suggest that, rather than growing over time, higher levels
of contamination have always been present in single-stream materials, but high
demand in China allowed some of the contamination to pass through in bales of
processed recyclables. Now, stricter enforcement of quality standards by end user
markets requires more contamination to be removed, which may explain the jump in
residue at the WM-Grayslake MRF in 2018.
 Some MRFs have begun implementing contamination fees on incoming loads,
which appears may help to combat the problem. Waste Management recently
reported that in its third quarter of 2019, a year after rolling out contamination fees,
the company finally saw contamination at the company’s MRFs decline (by 3.2 full
percentage points).
Economic Impacts
 Commodity and contamination trends have both negatively impacted MRF
economics. By weight, 80 percent of SWALCO’s single-stream material has $0 or
negative value (e.g., a cost) under current market conditions125. For SWANCC,
40 percent of single-stream material has $0 or negative value126.
 In the Chicago area, processing costs have increased from $60/ton to $85/ton over
the past 5-6 years.
 Commodity revenues no longer cover processing costs. MRFs have instituted
tipping fees to make up the difference. Currently, the market tipping fee for
recyclables in the Chicago-area is reportedly $65-$67.50/ton, similar to tipping fees
elsewhere in the Midwest. SWANCC communities are in a fortunate position within
this market because, under SWANCC’s processing contract, a tipping fee is not
charged.
 A $65/ton tipping fee equates to a residential cost impact of $1.76/household/month.
In 2011, when commodity markets were strong, municipalities would have received
a rebate of $1.00/household/month. The net negative change over this time period

125

126

Forty-seven percent of SWALCO’s single stream material consists of mixed paper, which
currently has a market value of $0/ton. Glass and residue, which have negative market value,
comprise an additional 19 percent and 15 percent of SWALCO’s material, respectively.
The difference in values between the two programs is because SWANCC’s contracted MRF still
sorts out newspaper. SWALCO’s contracted MRF (like many MRFs) only sorts mixed paper,
which currently has a market value of $0/ton. SWANCC also has somewhat lower contamination
(11.5 percent versus 14.5 for SWALCO).
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was therefore $2.76/household/month. Approximately 72 percent of this change is
due to poor commodity markets, and 28 percent to higher processing costs.
 It appears that current process fees of $85/ton should cover the costs of removing
contamination and meeting end user market quality standards. The WM-Grayslake
MRF has reportedly been charging contamination fees ($45/ton or more) to some
customers in addition to tipping fees, though it does not appear that other MRFs in
the region have followed suit. Commodity risk, which is now borne by processing
customers, not the MRF, still exists.
Preliminary Options
As discussed throughout this report, SWANCC communities that participate in the Agency’s
recycling incentive program have largely been insulated from the negative impacts of
recycling industry trends. This is due to the zero-floor provision in SWANCC’s processing
agreement, which means that tipping fees are not incurred if commodity revenues fall below
processing costs. SWANCC’s contract for processing at the Groot-Elk Grove MRF runs
through the year 2031, offering long-term protection and, if commodity prices improve, the
potential for revenue share. Further, participating members will have access to a “local”
MRF, within a direct-haul distance.
The situation for SWALCO and its communities is different. Under the SWALCO program,
haulers are subject to tipping fees, and the WM-Grayslake MRF is intended to be converted
to a transload facility. WM is developing a new, replacement MRF, but that facility will be
located in Hodgkins, Illinois, much further away.
There are three principal options for SWALCO and its member to consider to address their
position in the market:
A. Decentralized processing. Under this approach, member communities would
individually secure processing of recyclables through their municipal hauling
contracts.
B. Consolidated processing using existing regional MRFs. In this approach, SWALCO
would continue to bundle member tonnage together and secure a processing
agreement with an existing MRF.
C. New, publicly-owned MRF. For this option, SWALCO and its members would
develop a new, publicly-owned MRF in Lake County, with the objective of
maintaining a local MRF within direct-haul driving distance of member communities.
Operations could be contracted to an experienced private company or MRF labor
staffing company.
Each of these options are discussed below.
Option A. Decentralized Processing
Under this option, SWALCO’s processing agreement would lapse and member
communities would secure processing capacity individually through their municipal hauling
contracts. Although the SWALCO program has been in-place for over 10 years and has
provided benefits to participating members, the current contract is primarily a revenue-
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sharing agreement, which triggers only in periods of higher commodity prices; under today’s
low commodity environment, haulers are assessed tipping fees.
The switch to decentralized process would be a change from the current program, but there
are a number of considerations to mitigate potential impacts and protect the interests of
member communities:
 First, SWALCO staff and member communities now have more complete
information (using the data in this report) to address any hauler requests for
negotiated price increases to current hauling contracts.
 As those existing contracts expire and RFPs for new hauling agreements are
issued, haulers would be responsible for securing processing capacity, either at
company-owned MRFs or third-party MRFs. Presumably, haulers would select a
MRF that best enables them to provide the lowest cost service and best recovery
rate.
Further, recycling is only one element that factors into a municipal hauling contract;
trash, landscape waste and other services are also important factor. Competition for
the overall contract could serve to mitigate the cost impacts of negative recycling
market conditions.
 Although the decentralized approach would unbundle the significant quantities of
recyclables (46,000 tons) aggregated under the current SWALCO processing
agreement, hauling companies would develop their own (albeit smaller) tonnages of
recyclables based on retaining and/or winning municipal contracts. This would serve
as some protection that individual communities do not be become “isolated”, with no
bargaining power.
Since SWALCO staff have historically provided hauling contract assistance to member
communities, resources to implement this option are already in-place and it could be
implemented relatively quickly.
Option B. Consolidated Processing
Notwithstanding some of the points raised under the prior option, solid waste services have
always been subject to economies of scale, and there could be benefits to member
communities in continuing to pool their recyclables. Given that commodity prices are at a
10-year low, the potential for revenue-sharing is dim, at least in the near term. However,
bundling of recyclables could have the benefit of cost-control, which is important now that
haulers serving SWALCO communities are paying tipping fees, and could also generate
revenues when commodity prices improve.
Under this approach, SWALCO would issue an RFP for recyclables processing to existing
regional MRFs. An initial contract term of 5-10 years could be specified, based on how
frequently member communities would want to secure new pricing, but also based on the
preferences of regional MRFs (some may prefer a shorter-term deal given the negative
trends that have impacted recycling).
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Pursuing a consolidated processing agreement could have the following benefits:
 First, Waste Management has developed a new MRF in Hodgkins, Illinois to replace
two older facilities (WM-Grayslake and WM-CID). The new MRF, which the
company has termed its “MRF of the Future” and will employ next-generation
technology, is a major company initiative. The 46,000 tons of recyclables currently
managed under SWALCO’s existing contract with WM represents a good
opportunity for the company to single-source a large volume of material for its new
facility.
 Now that private industry has transitioned to processing contracts that assure that
processing costs will be fully covered (through commodity revenues and, when
necessary, through tipping fees), the risk and uncertainty of commodity prices has
been removed from the equation, and MRFs can now focus on securing new
business, because that is how they will grow. The interest-level of existing MRFs is
not fully known, but could be assessed informally by SWALCO staff prior to
developing an RFP.
 Member communities could be provided greater protection, or at least greater
transparency, with respect to contamination fees.
 Compared to building a new publicly-owned MRF, contracting for processing at an
existing MRF is less risky and capitalizes on existing infrastructure investments that
have been made by the private regional MRFs. Moreover, existing MRFs are large,
regional facilities that handle 80,000 tons per year or more of recyclables, which
provides economies of scale that SWALCO would not be able to attain on its own.
 The potential need for a transload facility could also be addressed by including that
as an element in the RFP scope of services. WM intends to convert the WMGrayslake MRF into a transload facility, and Groot owns a transfer station in Round
Lake Park, so some potential MRF contractors have transload capabilities in place.
 Competition for a SWALCO processing agreement could mitigate some of the
impact of recycling market trends, and potentially provide some level of cost control
to member communities (although they will have commodity price risk).
SWALCO staff could manage the procurement process, although outside legal and
technical resources would likely be required. This option would require 6-8 months to
complete the procurement process, but full implementation may require a longer period in
order to secure participation from SWALCO member communities and, potentially, for
contractors to develop a transload facility.
Option C. New MRF
The third option would be for SWALCO to develop a new MRF in Lake County. Staff have
indicated that such a facility would likely be privately-operated under contract.
It was beyond the scope of this study to conduct a feasibility analysis of a new MRF.
However, some preliminary analysis is provided below.
 Approximately 46,000 tons of recyclables are bundled under SWALCO’s current
processing agreement. Securing this tonnage for a new, publicly-owned MRF would
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be essential and would require a formal project use agreement between SWALCO
(or Lake County if the County were the ultimate owner) and the member
communities. Although SWALCO has secured participation from member
communities in the past, it is not known whether all such communities would
contractually commit to a 10 or possibly 20-year project use agreement.
 Tipping fees for recyclables processing in the Chicago-market (and throughout the
Midwest) are currently about $65/ton. Transload costs from SWALCO to existing
regional MRFs are estimated at approximately $23/ton, bringing the total potential
future cost to $88/ton.
 Two of the publicly-owned MRFs included in the case studies had similar tonnage to
SWALCO: Kent County and SOCRRA. Those facilities had processing costs (capital
and operating) of approximately $100/ton. Based on current SWALCO Adjusted
Average Commodity Revenues127 of $30/ton, the net cost is $70/ton.
 The estimated net cost differential between Option B and Option C is therefore
approximately $18/ton (= $88/ton - $70/ton). It should be noted that this is a
preliminary, high-level cost evaluation. Further evaluation of the cost of a new MRF
would have to be performed to refine that number.
 Based on the foregoing, it is the transload costs that account for the cost differential
(transload costs are partially offset by lower processing fees at regional MRFs due
to economies of scale).
 Although Kent County and SOCRRA are both modern single-stream MRFs, they do
not (as yet) incorporate robotics or other next-generation technology that is starting
to be incorporated into MRF design. Such technology is intended to produce cleaner
bales of processed recyclables. From an economic standpoint, higher capital costs
are required, but operating costs are projected to be lower. Presumably, SWALCO
would want to incorporate such technology into a new MRF, but it is not known how
scalable the higher capital costs are for a smaller-sized facility.
 A site would have to be located for the new MRF. Although not as controversial as
landfills or transfer stations, a MRF would still have traffic and land use impacts that
have to be addressed, and like any other project development activity could
potentially have opposition.
 It is not clear what interest level private MRF operators would have in operating a
new, publicly-owned MRF. Most of the large haulers in Lake County (including WM,
Groot, Lakeshore) have MRFs in the regional market. Republic does not have a
MRF in the Chicago market, but has a much smaller presence in the Lake County
hauling market. Resource Management has two MRFs in the Chicago region. Thus,
similar to Option B but even more essential, preliminary research to gauge vendor
interest is required.

127

Adjusted ACR excludes negative value materials such as glass and residue. Both Kent County
and SOCRRA treat the costs of glass/residue management as an expense, which is included in
the $100/ton processing cost. Under the current SWALCO contract, glass and residue are
treated as a deduction from other commodities in calculating ACR. Therefore, the Adjusted ACR
is the appropriate revenue value to use in this instance to estimate net processing costs.
86

SWANCC/SWALCO Recycling Market Study
December, 2019

 Due to the frequent incidence of fires at MRFs, insuring facilities may become more
difficult. At a recent industry conference, an insurance broker indicated that there is
really only one insurance company that will still write policies for MRFs, and that
many recycling facilities are having to blend various coverages and amounts from
different carriers, and then self-insure the remainder to have sufficient coverage128.
 A longer time period would be required to implement Option C, possibly 5 years or
more. Thus, Option A or Option B would have to be implemented as an interim
measure.
Resource requirements are significantly higher for Option C. Initially, a more detailed
feasibility evaluation would have to be completed. Development steps would include a site
location study, site acquisition, procurement of an equipment vendor, A/E design of the
MRF, bonding/financing, construction, and procurement of a private operator.
Summary Recommendation
The initial decision to be taken is whether SWALCO communities feel more secure under
an Agency-led program in which they jointly procure processing capacity, or are
comfortable in securing process capacity individually through their municipal hauling
agreements. Based on the historically high level of participation of SWALCO members
(over 80 percent) in the current processing contract, it would seem that some type of jointeffort is the preferred approach, although this could be confirmed through a Board vote.
If the direction is continue with a coordinated effort, APTIM’s recommendation would be to
pursue Option B as the primary strategy. This recommendation is based on three primary
considerations:
1. SWALCO has historically contracted with private-sector MRFs for processing
services.
2. There are six existing regional MRFs in the region, owned by 5 different companies,
which is, compared to many markets in the U.S., a large base of potential vendors.
Further, these vendors have invested private capital to develop their MRFs, and it is
prudent to evaluate the use of existing capacity before investing public capital into a
new facility.
3. Contracting with an existing MRF would have lower risk than developing a new
MRF.
Finally, pursuit of Option B does not preclude Option C from being considered in the future.

128

John Schumacker, Assurance, Lingering Effects of Fire Loss: Insurance Impact, presented at
SWANA Illinois 2019 Fall Workshop, September 26, 2019.
87

SWANCC/SWALCO Recycling Market Study
December, 2019

APPENDIX A
TRI-COUNTY MRF
(OUTAGAMIE COUNTY, WISCONSIN)
FINANCIAL DATA

APPENDIX A. TRI-COUNTY MRF (OUTAGAMIE COUNTY, WI)
HISTORICAL AND BUDGETED FINANCIAL PERFORMANCE

Parameter

Actual
2013

Actual
2014

Actual
2015

Actual
2016

Actual
2017

Actual
2018

Estimate
2019

Budget
2020

Tonnage

82,220

97,998

97,948

109,961

115,615

112,000

102,700

100,000

Revenue
Sales (Commodities, Tipping Fees)
Other (Transfers In)
Subotal
Sales ($/ton)
Revenue ($/ton)

$ 7,919,295
$ 2,668,573
$ 10,587,868
$
96.32
$
128.77

$ 9,367,048
$ 2,792,911
$ 12,159,959
$
95.58
$
124.08

$ 7,926,864
$
723,799
$ 8,650,663
$
80.93
$
88.32

$ 9,292,703
$
856,113
$ 10,148,816
$
84.51
$
92.29

$ 11,609,265
$
633,322
$ 12,242,587
$
100.41
$
105.89

$ 9,017,740
$
580,148
$ 9,597,888
$
80.52
$
85.70

$
$
$
$
$

7,500,000
712,327
8,212,327
73.03
79.96

$
$
$
$
$

7,675,000
2,130,041
9,805,041
76.75
98.05

Operating Expenses
Labor/Fringe
Travel/Training
Supplies
Purchased Services (incl. Contract Labor)
Subtotal
Operating Costs ($/ton)

$
743,481
$
1,564
$
544,794
$ 3,271,655
$ 4,561,494
$
55.48

$
$
$
$
$
$

1,020,562
4,951
592,407
4,295,946
5,913,866
60.35

$ 1,093,436
$
6,788
$
627,052
$ 3,787,907
$ 5,515,183
$
56.31

$ 1,118,717
$
9,331
$
536,410
$ 3,799,836
$ 5,464,294
$
49.69

$ 1,039,723
$
6,524
$
696,524
$ 4,795,135
$ 6,537,906
$
56.55

$ 1,147,155
$
8,377
$
811,390
$ 4,265,121
$ 6,232,043
$
55.64

$
$
$
$
$
$

1,181,390
10,000
800,000
3,800,000
5,791,390
56.39

$
$
$
$
$
$

1,183,811
10,000
800,000
5,253,199
7,247,010
72.47

Capital Expenses
Capital Outlay
Debt Service
Subtotal
Capital Costs ($/ton)

$
382,625
$ 1,061,273
$ 1,443,898
$
17.56

$
$
$
$

2,413,052
948,138
3,361,190
34.30

$
$
$
$

366,711
1,052,181
1,418,892
14.49

$
$
$
$

957,570
1,004,168
1,961,738
17.84

$
$
$
$

398,174
996,531
1,394,705
12.06

$
$
$
$

193,464
1,014,373
1,207,837
10.78

$
$
$
$

894,005
227,902
1,121,907
10.92

$
$
$
$

2,045,000
219,842
2,264,842
22.65

$

73.04

$

94.65

$

70.79

$

67.53

$

68.61

$

66.43

$

67.32

$

95.12

Distributions to Counties
Surplus Distribution (Outagamie)
Surplus Distribution (Brown/Winnebago)
Subtotal
Surplus Distributions ($/ton)

$
369,500
$ 1,759,206
$ 2,128,706
$
25.89

$
$
$
$

391,843
1,876,191
2,268,034
23.14

$
$
$
$

64,002
1,192,712
1,256,714
12.83

$
$
$
$

495,114
2,012,547
2,507,661
22.81

$
$
$
$

1,078,565
2,669,868
3,748,433
32.42

$
$
$
$

390,644
1,501,932
1,892,576
16.90

$
$
$
$

196,545
1,102,485
1,299,030
12.65

$
$
$
$

15,616
277,573
293,189
2.93

Total Facility Expenses

$ 8,134,098

$ 11,543,090

$

8,190,789

$

9,933,693

$ 11,681,044

$

9,332,456

$

8,212,327

$

9,805,041

Transfer to Reserve Funds

$ 2,453,770

$

616,869

$

459,874

$

215,123

$

561,543

$

265,432

$

-

$

-

$

369,500

$

391,843

$

64,002

$

495,114

$

1,078,565

$

390,644

$

196,545

$

15,616

$ 1,759,206
$
865,052
$
894,154

$
$
$

1,876,191
770,758
1,105,433

$
$
$

1,192,712
721,199
471,513

$
$
$

2,012,547
711,678
1,300,869

$
$
$

2,669,868
626,803
2,043,065

$
$
$

1,501,932
543,919
958,013

$
$
$

1,102,485
687,327
415,158

$
$
$

277,573
179,041
98,532

$ 1,263,654
$
15.37

$
$

1,497,276
15.28

$
$

535,515
5.47

$
$

1,795,983
16.33

$
$

3,121,630
27.00

$
$

1,348,657
12.04

$
$

611,703
5.96

$
$

114,148
1.14

Total Capital & Operating Cost ($/ton)

Supplemental Calculation of MRF Profits
Outagamie County
Surplus Distribution
Brown/Winnebago Counties
Surplus Distribution
less , Capital Contributions
Net Surplus Distribution
Total Profit
Total Profit ($/ton)

Source: Outagamie County annual budget documents, Recycling and Solid Waste Department.
Notes:
1. In all years, MRF revenues includes commodity sales and contributions from Brown/Winnebago Counties for debt service and capital outlay.
Beginning in 2016, revenues also include tipping fees charged to customers.
2. Labor represents Outagamie County labor. The MRF uses a subcontractor to provide sorting labor; this expense is included in purchases services.
2. Capital outlay includes investments in plant and equipment that are treated as period expenses and not amortized.

