Myths and Opportunities
in the world of solid waste

Why recycling isn’t enough — and that’s kind of a good thing
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Agenda

 Knock down some myths with data
 Show how each busted myth reveals an opportunity
e List some practical things to measure and do
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Point of agreement: the ultimate goal is a sustainable world

= = 2050 Vision

saeaoeon  1OI Materials Management
Eﬁﬂ?ﬁﬁ.“m in Oregon

Oregonians in 2050 produce and use materials responsibly

conserving resources ® protecting the environment e living well

&
Recognizing that Earth’s resources We use renewable resources at
are finite, Qregonians live within the levels that can be sustained in
limits of our sustainable share of perpetuity while maintaining the
the world's natural resources. We resiliency of natural systems.
make and use materials and products in Wherever they are made, the materials

a manner that maintains and restores a and products we purchase in Oregon



Point of agreement: the immediate goal is reduced impacts

17°C above 18th Century
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Point of agreement: materials are a logical place to work
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Myth: recycling is always the best choice

Good reasons to recycle:
e Conserves resources
* Provides materials to industry

Low PC Box/Fills

e Limits environmental impacts

High PC Box/Fills
Low PC Bags

High PC Bags
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SW with credit

		Low PC Bags		675		1700		1187.5

		High PC Bags		569		1154		861.5

		Low PC Boxes		7100		9800		8450				Low PC Bags		0.000015		0.00017		0.0000925

		High PC Boxes		600		2400		1500				High PC Bags		0.000014		0.00013		0.000072





SW with credit

		



Pounds of Solid Wastes (net, after diversion credits)
 per 10,000 Packages



Solid Waste

		Low PC Bags		675		3544		2109.5

		High PC Bags		669		3454		2061.5

		Low PC Boxes		13529		16937		15233				Low PC Bags		0.000015		0.00017		0.0000925

		High PC Boxes		13021		16439		14730				High PC Bags		0.000014		0.00013		0.000072

		Low PC Bags		675		2869

		High PC Bags		669		2785

		Low PC Box/Fills		13529		3408

		High PC Box/Fills		13021		3418

		High PC Bags		669		2785

		Low PC Bags		675		2869

		High PC Box/Fills		13021		3418

		Low PC Box/Fills		13529		3408





Solid Waste

		



Pounds of Solid Wastes
 per 10,000 Packages



BOD

		



Pounds of Solid Waste per 10,000 Packages



Suspended Solids

		Low PC Bags		0.005		4.65		2.3275

		High PC Bags		0.0062		4.57		2.2881

		Low PC Boxes		34.3		43.4		38.85				Low PC Bags		0.005		4.65		2.3275

		High PC Boxes		39.2		46.6		42.9				High PC Bags		0.0062		4.57		2.2881





Suspended Solids

		



Pounds of BOD
 per 10,000 Packages



Hg

		Low PC Bags		0.71		10.1		5.405

		High PC Bags		0.6		8.9		4.75

		Low PC Boxes		57.9		63.4		60.65				Low PC Bags		0.71		10.1		5.405

		High PC Boxes		53.8		64.2		59				High PC Bags		0.6		8.9		4.75





Hg

		



Pounds of Waterborne Suspended Solids per 10,000 Packages



Fossil CO2

		Low PC Bags		0.000015		0.00017		0.0000925

		High PC Bags		0.000014		0.00013		0.000072

		Low PC Boxes		0.00093		0.001		0.000965				Low PC Bags		0.000015		0.00017		0.0000925

		High PC Boxes		0.00053		0.00063		0.00058				High PC Bags		0.000014		0.00013		0.000072





Fossil CO2

		



Pounds of Atmospheric Mercury
 per 10,000 Packages



NOx

		Low PC Bags		2292		7981		5136.5

		High PC Bags		2081		7663		4872

		Low PC Boxes		32821		43432		38126.5				Low PC Bags		2292		7981		5136.5

		High PC Boxes		33725		44336		39030.5				High PC Bags		2081		7663		4872





NOx

		



Pounds of Atmospheric Fossil CO2
 per 10,000 Packages



particulate

		Low PC Bags		14		67.7		40.85

		High PC Bags		13.1		61.9		37.5

		Low PC Boxes		260		313		286.5				Low PC Bags		14		67.7		40.85

		High PC Boxes		223		276		249.5				High PC Bags		13.1		61.9		37.5





particulate

		



Pounds of Atmospheric NOx
 per 10,000 Packages



petroleum

		Low PC Bags		2.26		12.9		7.58

		High PC Bags		2.19		11.7		6.945

		Low PC Boxes		67.4		76.4		71.9				Low PC Bags		2.26		12.9		7.58

		High PC Boxes		60.5		69.5		65				High PC Bags		2.19		11.7		6.945





petroleum

		



Pounds of Atmospheric Particulate
 per 10,000 Packages



petroleum (2)

		Low PC Bags		10.2		31.61		20.905

		High PC Bags		9.03		30.62		19.825

		Low PC Boxes		103.32		121.91		112.615				Low PC Bags		2.26		12.9		7.58

		High PC Boxes		102.65		121.25		111.95				High PC Bags		2.19		11.7		6.945

				Low PC boxes								Low PC bags								High PC boxes								High PC bags

				10.11		97.4		107.51				4.72		10.9		15.62				8.05		97.4		105.45				3.42		10.9		14.32

				15.6		97		112.6				3.91		27.7		31.61				11.9		97.5		109.4				2.92		27.7		30.62

				5.64		99.5		105.14				5.65		11.5		17.15				4.97		99.5		104.47				4.07		11.5		15.57

				6.91		115		121.91				3.83		6.37		10.2				6.25		115		121.25				2.73		6.3		9.03

				6.12		99.5		105.62				7.62		12.1		19.72				5.27		99.5		104.77				5.44		12		17.44

				6.51		98.9		105.41												5.4		98.9		104.3

				5.32		98		103.32												4.65		98		102.65

				5.36		102.5		107.86												4.69		102.6		107.29





petroleum (2)

		



MM Btu of Petroleum
 per 10,000 Packages



natural gas

		Low PC Bags		3.83		7.62		5.725

		High PC Bags		2.73		5.44		4.085

		Low PC Boxes		5.32		15.6		10.46				Low PC Bags		2.26		12.9		7.58

		High PC Boxes		4.65		11.9		8.275				High PC Bags		2.19		11.7		6.945

				Low PC boxes								Low PC bags								High PC boxes								High PC bags

				10.11				10.11				4.72				4.72				8.05				8.05				3.42				3.42

				15.6				15.6				3.91				3.91				11.9				11.9				2.92				2.92

				5.64				5.64				5.65				5.65				4.97				4.97				4.07				4.07

				6.91				6.91				3.83				3.83				6.25				6.25				2.73				2.73

				6.12				6.12				7.62				7.62				5.27				5.27				5.44				5.44

				6.51				6.51												5.4				5.4

				5.32				5.32												4.65				4.65

				5.36				5.36												4.69				4.69





natural gas

		



MM Btu of Petroleum (excluding transportation)
 per 10,000 Packages



coal

		Low PC Bags		5.45		37.36		21.405

		High PC Bags		4.55		26.79		15.67

		Low PC Boxes		34.2		71.75		52.975				Low PC Bags		2.26		12.9		7.58

		High PC Boxes		32.7		70.15		51.425				High PC Bags		2.19		11.7		6.945

				Low PC boxes								Low PC bags								High PC boxes								High PC bags

				50.4		7.09		57.49				4.67		0.78		5.45				42.1		7.05		49.15				3.77		0.78		4.55

				40.6		6.97		47.57				4.87		1.98		6.85				36.5		7		43.5				4.11		1.98		6.09

				28.9		7.12		36.02				16		0.89		16.89				27.3		7.12		34.42				11.7		0.87		12.57

				63.5		8.25		71.75				18.2		0.55		18.75				61.9		8.25		70.15				12.9		0.52		13.42

				30.1		7.12		37.22				36.3		1.06		37.36				28.1		7.12		35.22				25.8		0.99		26.79

				40.5		7.08		47.58												35.7		7.07		42.77

				27.2		7		34.2												25.7		7		32.7

				27.2		7.34		34.54												25.7		7.34		33.04





coal

		



MM Btu of Natural Gas
 per 10,000 Packages



Sheet2

		Low PC Bags		2.118		9.32		5.719

		High PC Bags		2.084		9.1		5.592

		Low PC Boxes		56.55		71.97		64.26				Low PC Bags		2.26		12.9		7.58

		High PC Boxes		62.41		77.77		70.09				High PC Bags		2.19		11.7		6.945

				Low PC boxes								Low PC bags								High PC boxes								High PC bags

				58.9		0.92		59.82				7.67		0.1		7.77				64.5		0.91		65.41				7.15		0.1		7.25

				58.6		0.92		59.52				9.06		0.26		9.32				64.2		0.92		65.12				8.84		0.26		9.1

				58.1		0.92		59.02				6.41		0.11		6.52				63.9		0.92		64.82				6		0.11		6.11

				70.9		1.07		71.97				2.05		0.068		2.118				76.7		1.07		77.77				2.02		0.064		2.084

				62.1		0.92		63.02				4.4		0.13		4.53				68.5		0.92		69.42				4.25		0.12		4.37

				65.7		0.92		66.62												67.6		0.92		68.52

				55.7		0.91		56.61												61.5		0.91		62.41

				55.6		0.95		56.55												61.5		0.95		62.45
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Opportunity: don’t need to figure out how to recycle it ALL

i ]

I
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Myth: all the impacts of materials come from “end of life”

Solid Waste

DEQ) Martin Brown | Oregon Department of Environmental Quality



Opportunity: you can act in more places

Materials Management

-, redesign
reduce \\\/ %

=
~>|oooo
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Myth: 100% recycling will zero material impacts

a) Physical laws
b) Practical restraints
c) Demand and accumulation (see Cullen, JIE)

Table I Estimates of & and B for four energy-intensive materials

Steel Concrete Plastic Paper Aluminum
Recovered EOL material (Mt) 298 660 28 156 11
Total material demand (Mt) 1,500 32,800 299 408 54
« 0.2 0.02 0.09 0.38 0.21
Energy required to recover material 6.7 3.4 9.6 23.4 7.6
(MJ/kg)
Energy required for primary production 21.7 3.4 38.4 26.2 174
(M]/kg)
B 0.69 0 0.75 0.11 0.96
Circularity Index, CI 0.14 0 0.07 0.04 0.20
Notes: @ = recovered end-of-life (EOL) material / total material demand; g = | — energy required to recover material [ energy required for primary

production; Circularity Index (CI) = o, maximum value = 1; text in bold indicates the main equations; Mt = megatonnes; MJ/kg = megajoules per
kilogram. Data sources: Material estimates from various sources (~2014); energy intensities, best practice, mostly from Worrell and colleagues. (2008);
steel (worldsteel) EOL material excludes home/prompt scrap; concrete (CSI) EOL includes recycled concrete aggregate (RCA), and requires equal
amounts of cement/energy to bind crushed aggregate in recycled concrete; plastic (various) mass for PET, PS, PVC, HDPE, LDPE, PP, other, energy values
for PET (indicative); paper (CEPI) energy for graphic papers/newsprint, packing/board, sanitary/tissue, weighted by mass; aluminum (World Aluminium),

EOL material excludes home/prompt scrap.

DEQ) Martin Brown | Oregon Department of Environmental Quality
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Opportunity: get reacquainted with the THREE r’s

Prevention
(“Reduce”)

Recovery
(“Recycle”)

Reduce Disposal

Source: Oregon DEQ 2017

DEQ) Martin Brown | Oregon Department of Environmental Quality
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Example: prevention bests composting

Recovery Rate
(proportion of generation)

1.00

0.75

0.50

0.25

oo — I 1

actual disposeAll recoverAll reduceFW40pct
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2.5e+07

2.0e+07

0.0e+00

Global warming potential
(kg CO2-Equiv.)

reconerAll

I.
aclual

disposedll

reduceFyWd0pct

12



Myth: weight is a good indicator of impacts
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t materials

impac

you can target high
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Myth: recycling is always benign
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plasticchina.org / Fair Use
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Opportunity: reuse and repair could be decent jobs

City of Porfland / Fair Use

DEQ) Martin Brown | Oregon Department of Environmental Quality
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Myth: lower impact living makes life worse

17



Opportunity: make people’s lives better

Impact

-400.000 -300.000 - 200,000 -100.000 o

100,000

Climate change (IPCC 2007 GWP100 with forestry land use, Kg CO2Ze)

200,000 300.000 400,000

Benefit
500,000

-
Home Size

N

Extra—s;rna]l Home ¢1149 ft2) ]
Small Home (1633 £2)
Large Home (3424 f&2

Multi-family

L

‘1

Multi-family 4-unit (2262 ft2 /unit)

Multi-family 8-unit (1149 ft2/unit) |
Multi-family 12-unit (1149 ft2/unit) |

AN

>
Wall Framing

.4

Intermediate Framing {2262 ft2)
|
Advanced Floor Framing QZBZ ft2)
| |
Adwvanced Framing. Dr;,rwa]l Clips Q 262 ft2)
Insulatmg Ccmcrete Forms {2262 ft2)
Sl.'rut:tura.l ].nsu]ated Panels (2262 ft2)
|Strawbale (2262 ft2) I
Dlouble Wall q22 62 ft2) |
Staggered Stud (2262 ft2)

A

[ Mtrl Select.

Durable Rooﬁng, Floonng and Siding l:?_. 262 ft2 I

Material Reuse

Deccmstrud:mn Restoratlon and R.EEI.ISE! Moderate [22 62 ft2)
Decmlstrud:mn Restoratmn and R_EEI.ISE High {2262 ft2)

[ Multiple Practices

Benchmarks

High Perf'ormanf:e Shell M ec'}ium Home [[22 62 ft2)
Green Cetﬁﬁed Extra Stna]l Home (114-9 ft2)

Waste Prevention Home (1149 ft2) 1 :
Gptilmized End—?f—Life, Reus:e Excluded (2262 ft2) J

B Original Materials Production

B Construction

B Lighting and Plug Loads

Replacement Materials Production
Maintenance
m Water Use, Heating, Treatment

® Material End-of-Life

DEQ) Martin Brown | Oregon Department of Environmental Quality

W Material Transportation
Heating and Cooling
B Demolition

18



Specific recommended metrics

_ Try NOT to use... ...when you could use this .. With policy direction

Weight-based Landfilling rate (tons)  Waste generation (tons) Minimize generation
Recycling rate (%) Mass circularity rate (%) Maximize circularity via reduction of
demand as well as increased
recycling
Impact-based “Savings” in impact Total impacts from various a) Find the biggest components of
measurements management strategies: total impacts; and then
* |Inimpact metrics most b) Work on those components

important to you



Specific recommended actions anyone can do

e In this order: REDUCE. Reuse. Recycle.

e Educate your children, elected officials, and corporate leaders about
the materials lifecycle. Consider videos like “Dirty Jobs,” “How it’s
Made,” and “The Story of Stuff.”

e Go for quality of life, not quantity of stuff.

DEQ) Martin Brown | Oregon Department of Environmental Quality
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