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Comparing Citizen Science
and Laboratory Field Measurements
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Transportation Typically Ignored in Life Cycle Assessment

* Too Complicated (Regionally Specific...)
* Assume Negligible
* Assume Constant
* Not the Focus of Study

Waste management is increasingly centralized due to economies of scale and efforts to recover less-used items.

Hypothesis: Transport footprints are becoming more and more relevant.



The most environmentally-friendly scenario
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" Table 2
1. Plot Existing : : : e
. Summary of distances between nearest-neighbor pairs of PMP waste management facilities in NY'S.
Infrastructure l Station Minimum distance Maximum distance Average distance  Standard
(km) (km) deviation
2. Select 385 Transfer stations 0.32 23.19 17.76
Random Buildings Landfills 25.11 67.06 21.00
Incinerators 22.69 59.01 68.47
. 0.64 15.33 11.95
3. Propose Location “ o L R ]
for Chemical 5’1@
. oge Hartford
Recycling Facility i
4 Transfer Station S Lehman New Haven
W Landfill o
@® Incinerator e
® Drop-off location Stat
. MRF Colleg
B CCRF
P‘mburga Representive TS cios
+ Introduced Incinerator HargRira
— 1\(.“1’01](]‘:[]‘1{ Park 0 345 Kilomet@[.smmum. Garmin, FAQ, NO&A, LISGS, EPA, MPS, LISFWS

PMP = Plastic-Based Multilayer Packaging




Table 3

Average distances associated with the annual post-customer transportation for four determined scenarios.

Landfill Incinerate MRF/chem Retail/chem
Building TS & Building TS & Building MRFs & Retail &
& TS landfills & TS INC & MRFs? CCRF® CCRF
g{ﬁ;age distance 22.39 65.33 22.39 142.84 12.15 407.56 308.87
Round-trip (km) 44.79 130.66 44.79 285.68 24.30 815.13 617.73

a.  MRF: Material recovery facility
b. CCREF: Central chemical recycling facility]

Context:
Landfill EOL emissions
=1.77E04 COz,eq/yr

For other scenarios,
transport is 2-7% of
the EolL footprint

Table 4
Measured energy consumption and GHG implications associated with the annual post-customer transportation for four
determined scenarios.

Parameter Landfill Incinerate MRF/chem Retail/chem; Retail/chem,

Energy consumed

168.89 278.96 620.4 438.59 897.27
(MJ/ton. Traveled km)
GHG implications

13.16 21.68 48.07 33.97 70.27
(kg CO;.eq.traveled km)
Total energy Consumed 1.36E05 2.24E05 4.98E05 3.52E05 7.20E05
(Gl/year)
Total GHG implications (ton

1.06E04 1.74E04 3.86E04 2.73E04 5.6E04

CO,.eq/year)




Use of Model for Facility Siting
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3 new incinerators, strategically located, reduce average distance from transfer station by 38%



Truck Filling Sensitivity

What happens if collection trucks to buildings are only filled 50%...?7??

Landfill Scenario: Energy increase of 46%; Emissions increase of 44%

}

Incineration Scenario: Energy increase of 27%; Emissions increase of 29%

'

MRF/Chem Scenario: Energy increase of 6%; Emissions increase of 7%




We are making waste transport modeling easier to better
understand implications of infrastructure distribution...



Layer Source

US state boundary (Esri, 2023Db)
US’s Roads (GeoFabrik, 2024)
Buildings (Microsoft, 2018)

Anaerobic Digestion Facilities
Composting Facilities
Incinerators

Landfills

Material Recovery Facilities
Transfer Stations

Electronic Recycling Facilities
Glass Recycling Facilities
Metals Recycling Facilities
Paper Recycling Facilities
Plastic Recycling Facilities
Textile Recycling Facilities
Tire Recycling Facilities
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(EPA, 2024a)
(EPA, 2024a)
(EPA, 2024b)
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(Esri, 2023a)
(EPA, 2023)
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(Esri, 2023a)
(EPA, 2023)
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=US States Boundaries

® Anaerobic Digestion Facility (225)

DComposting Facility (595)
Olncinerator (71)
BLandfill (1,576)

{OMaterial Recovery Facility (419)

Q Transfer Station (3,813)
OElectronic Recycler (772)
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New York State
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Thank You!

Contact Information:

John D. Atkinson

State University of New York at Buffalo
AtkJDW @buffalo.edu



