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RECYCLING TECHNICAL ASSISTANCE PROJECT #569

CHESTER COUNTY
MRF EVALUATION

1. STATEMENT OF THE PROBLEM

The municipal waste disposal needs of Chester County, Pennsylvania, located in Southeastern
Pennsylvania, are primarily serviced by two public landfills. The Lanchester Landfill, located in Honey
Brook Township (Chester County), Salisbury Township (Lancaster County) and Caernarvon
Township (Lancaster County), services 49 Chester County municipalities, and is owned and operated
by the Chester County Solid Waste Authority. The SECCRA Landfill, located in London Grove
Township (Chester County), services the remaining 24 Chester County municipalities, and is owned
and operated by the Southeastern Chester County Refuse Authority (SECCRA). Each landfill has a
dropoff facility for recyclables near its landfill entrance, and the SECCRA landfill also operates a
recyclables transfer station to haul materials to processors.

Over half of Chester County’s municipalities currently provide (either directly or via contract) curbside
recyclables collection to their residents, and over 80% of Chester County municipalities offer either
curbside or dropoff recycling services to their residents. Appendix A of this study contains a figure
that illustrates the municipalities in the County that provide curbside recyclables collection services,
dropoff recyclables collection services, or both. Table 1, also contained in Appendix A, is excerpted
from the 2013 Chester County Municipal Solid Waste Plan, and presents similar information in tabular
form.

The Chester County Solid Waste Authority (CCSWA) manages a collective marketing contract for the
acceptance and processing of curbside-collected recyclables from approximately one dozen Chester
County municipalities. Collective bidding for recyclables processing places participating municipalities
in a stronger position to obtain competitive pricing for these services. The current consortium
recyclables processing contract is with the Allied Waste Recyclery (owner Republic Services) in King
of Prussia, Montgomery County.

The primary directive of this technical assistance study is to evaluate whether a centrally located
materials recovery facility (MRF) for processing the single-stream recyclables collected from the above
entities might offer cost savings and other benefits to Chester County municipalities.

An increase in recyclables diversion in Chester County (through increased or “facilitated” recycling
opportunities) may lessen the delivery of materials to the two public landfills in Chester County
(Lanchester and SECRRA), preserve remaining landfill space, and potentially generate revenue at a
publicly-sponsored MRF. This study tabulates the current recyclables receiving and processing outlets
in the county, develops an initial study-level concept of a new centralized Materials Recovery Facility
(MRF) in Chester County, estimates ballpark processing costs of a new facility, and tabulates potential
benefits to developing a new MRF in the County.
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2. SUMMARY OF WORK COMPLETED

2.1 RECYCLABLES RECEIVING AND PROCESSING SITES
IDENTIFICATION, HAULING COST ESTIMATES

MSW Consultants consulted with Ms. Nancy Fromnick, Recycling Coordinator with CCSWA, to
determine the current recyclable materials processing outlets for Chester County municipalities. A
review of available data confirmed that there are no facilities within Chester County that accept or
process single stream recyclables. A listing of facilities that accept recyclables, and the types of
materials that they accept (including segregated materials dropoff, such as at the CCSWA and
SECCRA landfills), are presented in multiple tables in Appendix B of this report.

Selected out-of-county recyclable materials processing facilities and their physical street addresses have
been identified, for the purpose of computing approximate travel distances from Downingtown,
identified as a central location in Chester County (i.e. the approximate centroid of the County). The
theory of a centroid is that while some County municipalities may be closer or farther away from each
selected processing facility, the average hauling distance of all Chester County municipalities to each
of the sites will approximate this average distance from the centroid to the site. A direct hauling cost
per mile to round-trip hauling distances was applied based on past experience with applying planning-
level hauling costs in other studies. For this study, an average hauling cost of $2 per haul mile was
used, including equipment, labor and fuel, and assuming an average travel speed of 35-40 mph,
including stops. Assuming an average direct-haul collection truck payload of 5-10 tons (for relatively
lightweight recyclables), this cost per mile equates to between 20 and 40 cents per ton-mile. This rate
was applied to the round-trip miles from the centroid point to each selected recyclables receiving and
processing facility. In this manner, the estimated costs to haul single-stream recyclables to more
distant processing sites can be estimated and compared with the relative costs to use other selected
sites.

Appendix C presents the results of this recyclables hauling cost analysis. As the table illustrates, the
direct-hauling cost for recyclables is estimated to vary from approximately §9 to $44 per ton, based
on truck payload and processing site used. It is estimated that the average hauling cost from central
Chester County to the King of Prussia Recyclery ranges from roughly $9 to $17 per ton of single-
stream materials hauled. A centrally located single-stream MRF in Chester County could result in
some hauling cost savings to Chester County municipalities.

2.2 CONCEPTUAL MRF PROCESSING LINE LAYOUT, COST
ESTIMATES

The dozen Chester County consortium municipalities that utilize the King of Prussia Recyclery
currently deliver approximately 850-900 tons per month, or about 40 tons daily (residential only) of
single-stream recyclables to that facility for processing. In 2013, combined residential and commercial
single-stream recyclables from Chester County totaled approximately 50,000 tons per year. In 2014,
as more recyclables collections in the County changed over from segregated fiber and commingled
containers to combined single stream, the single-stream tons collected from Chester County increased
dramatically, to approximately 70,500 tons. This equates to an average processing need of
approximately 250-275 tons of single-stream recyclables daily. Clearly, there is a growing need and
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demand for convenient, cost-effective single-stream processing capability in Chester County. This
processing need will grow over time.

The scope of this study does not include the sizing or pricing of individual MRF equipment
components, but rather the development of overall budgetary pricing for a MRF system based on
vendor recommendations. Further, the scope does not include site selection, detailed site layout, or
CAD-prepared layout drawings nor consideration of a “dirty MRE” for processing mixed waste to
extract recyclables.

The “Green Machine” MRF equipment system was recently selected by the Lycoming County
Resource Management Services (RMS) Department in an evaluated bid process to upgrade Lycoming
County’s source-separated MRF, located at the Lycoming County Landfill in Montgomery,
Pennsylvania. MSW Consultants toured the upgraded MRF facility in May 2015 and found it to be a
robust facility design and installation with which Lycoming County RMS staff appear to be satisfied.
Further, its installed price (approximately $5.5 million, inside the existing Lycoming County MRF
building) was significantly less (approximately one-third the capital cost of the other competitive bid)
than Machinex’s bid to Lycoming County. Bollegraaf and a fourth MRF equipment system vendor
also showed initial interest in the Lycoming project, but eventually chose not to submit a bid for the
MRF upgrade.

MSW Consultants considered multiple vendors, and selected Green Machine as the selected MRF
equipment/system vendot, for the purpose of developing a proposed centrally-located MRF system
concept and ballpark capital cost pricing. MSW Consultants met with Nancy Fromnick and Bob Watts
of CCSWA, and a consensus was reached to follow MSW Consultants’ recommendation to base
Chester County’s MRF feasibility analysis on the Green Machine technology and budgetary costs,
based on favorable factors demonstrated in the Lycoming County project.

Green Machine’s conceptual/ generic process flow diagram, suggested equipment line configurations,
and a brief explanation of the roles of each piece of a typical MRF processing equipment in the
processing line are presented in Appendix D.

John Green of Green Machine provided MSW Consultants with conceptual process line layouts and
budgetary capital cost estimates for three sizes of typical MRF sorting line equipment (refer to
Appendix E). The conceptual layout and cost for a MRF sorting line that can process approximately
10-13 tons of single-stream recyclables per hour (tph) is $1.7 million, installed. The installed cost for
a larger processing line that can handle 18-22 tph of recyclables is approximately $3 million, based on
budgetary costs from the equipment vendor. The installed cost for a 35 tph facility is approximately
$3.9 million. Rolling stock (skid-steer loader, front loader, fork-lift, etc.) is additional cost. A baler,
to compact sorted recyclables for shipping, could increase facility costs by approximately $1 million
or more, and is not part of the Green Machine estimates.
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Table 1 MRF Sizing and Cost Options
Option Hourly Tons per Day (1 Tons per Day (2 | Recycling Equipment
Throughput shift) shifts daily) Capital Cost (w/

installation)
10-13 tons/hr 80-104 tpd 160-208 tpd $1,700,000
18-22 tons/hr 144-176 tpd 288-352 tpd $3,000,000
35 tons/hr 280 tpd 560 tpd $3,900,000

Based on the currently estimated single-stream processing needs of Chester County (250-275 tons per
day), and the potential for further growth in processing needs due to further transition from
commingled to single-stream collections as well as population growth, Option 3 was selected for
further analysis. Option 3, which has an hourly throughput of 35 tons per hour, can be optimized now
to meet initial processing needs in a single daily operating shift (one 8-hour shift, 5 days per week
operation, and a daily throughput of 280 tons); further, it has the potential of processing up to 560
tons daily with a two-shifts-per-day operation.

Often, these types of recyclables sorting systems are placed inside an existing, repurposed or previously
abandoned industrial building. Should building construction and land acquisition be required as part
of establishing an MRF in Chester County, the following estimates are provided for illustrative
purposes only. New building construction costs of $100-$200 per square foot are not unreasonable.
A minimum building footprint of 10,000 -15,000 square feet is required. Land acquisition costs could
range from $50,000 -$100,000 per acre. A 5 — 10 acre site in the vicinity of Downingtown would
potentially be required. The site would house the MRF building, building access, bale storage (some
of which could be outside the building), roads and related ancillaries. Basic site/infrastructure
improvements will vary depending upon existing site utilities, grading, paving, etc., with anticipated
costs of at least $100,000 - $200,000. Soft costs including engineering, permitting, legal, and related
items should be budgeted at 15-25% of the construction cost estimate (excluding land), and a
minimum 10-20% design/construction project contingency should also be included in the cost
estimate.

Table 2 Capital Cost Summary

Item Capital Cost Useful Life Annualized Cost
Processing Equipment $3,900,000 15 yrs. $428,200
Baler $1,000,000 15 yrs. $109,800
Rolling Stock $500,000 7 yrs. $92,800
Building $2,000,000 20 yrs. $188,800
Utilities/Site Work $150,000 20 yrs. $14,200
35% Engineering, $2,500,000 20 yrs. $236,000
Permitting, Legal,
Contingencies Allowance
Total $10,050,000 varies $1,069,800

Table Notes: 1. Does not include land, which may add $1,000,000 or more to the project cost.
2. Annualized repayments based on 7% interest.
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Operating costs include the cost to: staff and power the sorting equipment; contamination/ residue
disposal; maintenance of the equipment; and general administration of the operation. In the last 8-
10 years, labor rates have increased, single-stream contamination rates have increased, and the costs
to maintain increasingly complex sorting equipment have increased. For the purposes of this analysis,
an estimated cost of $55 per processed ton was used based on recent literature cited in Table 3 below.

Average recyclable commodity revenues have varied widely since the beginning of the recession in
2007-2008, from a blended/ combined rate (all commodities combined) of about $40 per ton in 2008
to a recent high of about $140 per ton in 2011. Currently, blended materials rates have been trending
downward, into the $§70-$80 per ton range. This fluctuation in recyclable revenues has been typical
of recyclable commodity markets for a long time. MRF systems have to be financed and funded to
allow the MRF ownert/operator to “weathet” these revenue fluctuations.

Table 3 Net Cost of New MRF
Processing Cost/Ton Low Material Average Revenue High Revenue
Revenue
Annualized Capital $15 $15 $15
Operating $55 $55 $55
Net Cost/Ton $70 $70 $70
Material Revenue $50 $100 $150
Net Revenue (Cost)/Ton -$20 +$30 +$80

Table Notes: 1. Costs per ton based on 72,800 tons per year of SS recyclables processed (280
tons per day throughput, 260 days per year).
2. MRF operating cost estimate from May 14, 2015 National Waste and Recycling
Association Presentation (RRS) on “Costs of Recycling and Diversion”.
3. Blended recyclable materials revenue ranges based on current trends and recent
variations in material market prices.
4. Does not include annualized land cost.

Table 3 illustrates that with recyclable material revenues (combined) in the $70-$80 per ton range, and
with system costs estimated at around $70 per ton, the economics of this hypothetical MRF are break-
even at this time. Further, Table 3 costs do not include the cost of land, which could reach $1,000,000
or more. However, it is noted that hauling cost savings to municipalities (estimated at between $9 and
$44 per ton) could improve economics, but would not yield the ability of the MRF to pay for materials
delivered by haulers. Therefore, the proposed system remains marginal at best, and if recyclables
markets further dip, the MRF would have to charge a tip fee to break even.

It is noted that results from a Season 1 waste characterization sort to be completed independent of
this technical assistance project were to be used in this analysis to confirm the appropriateness of the
selected MRF processing concept. However, commencement of the waste sort project and municipal
waste plan revision was delayed by Chester County. Therefore, the data was not available for this
project.
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3. RECOMMENDATIONS

Ultimately, the County will need to compare the cost of contracting out the processing with a more
remote MRF against the all-in cost of building a MRF locally. The data and cost estimates presented
in this report are intended to guide the County in continuing this evaluation. Based on the
assumptions included in this analysis, the economics of a new, publicly sponsored MRF, centrally
located in Chester County, don not appear compelling enough to support further development of this
project at this time.

It was beyond the scope of this study to determine detailed transfer costs to consolidate single stream
recyclables for shipment to the MRF. This analysis will need to be conducted, if that is of interest to
Chester County.

It is recommended that CCSWA and SECCRA review the information contained in this report. If
there is interest in further evaluating a new in-County MRF, and once a potential site/building is
tentatively identified, a more complete and accurate construction and project cost estimate can be
prepared. Once the waste characterization study has been conducted and results tabulated, the
appropriateness of individual components of the Green Machine layout can be further confirmed, if
desired.

If these further steps confirm that there is interest and improved economics in the prospect of a
centralized in-county MRF, then follow-up steps for further development of this concept can be
established. Further, should feasibility be confirmed and should there be interest in developing this
project, the need to direct Chester County recyclables to the centralized processing facility via the use
of an expanded Designated Site Ordinance should be considered and further developed at that time.
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RECYCLABLES OUTLETS FOR CHESTER
COUNTY
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APPENDIX C

RECYCLABLES HAULING COST ANALYSIS
TABLE
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Estimated Transportation Costs from Geographic Population Center of Chester County to Selected Recyclables Receiving and/or

Processing Facilities

Selected Recyclables
Receiving Facility

From Downingtown, Chester County PA

Est. Round Trip In Miles

Est. Round Trip Hauling Cost

Cost/Ton

King of Prussia Recyclery
(Republic - Alied), 372 S.
Henderson Rd., King of
Prussia PA (Montgomery
Co.)

43

$86

$8.60 - $17.20

Cougle's Recycling, 1000
S. 4th St., Hamburg PA
(Berks Co.)

98

$196

$19.60 - $39.20

Accurate Recycling Corp.,
508 E. Baltimore Pike,
Landsdowne, PA
(Delaware Co.)

71

$142

$14.20 - $28.40

A.J. Catagnus & Sons,
1299 W. James St.,
Norristown PA
(Montgomery Co.)

48

$96

$9.60 - $19.20

Mascaro (Great Valley
Recycling), 315 W 6th St,
Bridgeport PA
(Montgomery Co.)

44

$88

$8.80 - $17.60

ReCommunity (Blue
Mountain), 2900
Ellsworth St., Philadelphia
PA (Philadelphia Co.)

78

$156

$15.60 - $35.20

Newman & Co., 6101
Tacony Street,
Philadelphia PA
(Philadelphia Co.)

89

$178

$17.80-$ 35.60

Greenstar (Todd Heller/
WM), 799 Smith Ln.,
Northampton PA
(Northampton Co.)

152

$304

$30.40 - $60.80

Diamond State Recycling
Corp., 1600 Bower Street,
Wilmington DE

52

$104

$10.40 - $20.80

Recycle America (WM) -
4555 Mount Pisgah Road,
York, PA (York Co.)

109

$218

$21.80 - $43.60

Note 1: All mileage shown is a round trip estimation from Downingtown to each site, using Mapquest.
Note 2: All transportation cost estimates are based on an average truck hauling cost of $2 per mile,

for comparison purposes. "Est. Costs" reflects hauling cost per truck per round trip, including labor, fuel and equipment.

Costs do not include gate fees or revenues paid for materials.

Note 3: Cost per ton is based on a truck payload range of 5-10 tons for relatively light single-stream recyclables collected and

direct-hauled to the processing site.
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TYPICAL MRF FLOW DIAGRAM AND
PROCESSING LINE
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APPENDIX E

MRF CONCEPTUAL EQUIPMENT LAYOUTS
AND BUDGETARY PRICING
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