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Life Cycle Assessment (LCA)

A technique for analyzing the environmental
performance over the entire life cycle of a
product or service.
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Three Examples (DEQ studies)

:
* E-commerce packaging
* Water delivery

» Waste prevention in residential housing

Plus a sneak peek at a new application of LCA:
consumption-based GHG inventories
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E-Commerce packagin
= packing
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DEQ’s E-Commerce Life Cycle

Assessment (LCA): Materials Evaluated

Corrugated box*

Void Fill (for boxes) Shipping Bags

Polystyrene loose fill*  Unpadded all-kraft mailer*

Corn starch loose fill Unpadded all-poly mailer*

Molded paper loose fill ~ Kraft mailer with ONP padding*
Inflated “air pillows™  Kraft mailer with poly bubble padding*
Newsprint dunnage* Poly mailer with poly bubble padding*

Kraft dunnage*
Shredded office paper
Shredded boxes

*Different levels of post-consumer content also evaluated.
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E-Commerce Results: Petroleum

Low PC Box/Fills

High PC Box/Fills

Low PC Bags
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E-Commerce Results: Natural Gas

High P BoFils ]

Low PC Bags
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Million Btu of Natural Gas per 10,000 Packages
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E-Commerce Results: Coal

Low PC Box/Fills H

High PC Box/Fills -
Low PC Bags -
High PC Bags -
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Million Btu of Coal per 10,000 Packages
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% E-Commerce Results: Solid Waste

DEQ

Low PC Box/Fills H

High PC Box/Fills -
Low PC Bags -

High PC Bags

0 2000 4000 6000 8000 10000 12000 14000 16000 18000
Pounds of Solid Waste per 10,000 Packages
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g
% E-Commerce Results: Atmospheric

m Particulates

Low PC Box/Fills h

High PC Box/Fills -

Low PC Bags

High PC Bags -

0 10 20 30 40 5 60 70 8 9
Pounds of Atmospheric Particulate per 10,000 Packages
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E-Commerce Results: Atmospheric NO

Low PC Box/Fills i

High PC Box/Fills -
Low PC Bags -

High PC Bags

0 50 100 150 200 250 300 350
Pounds of Atmospheric NOx per 10,000 Packages
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E-Commerce Results: Atmospheric
m Mercury

Low PC Box/Fills i
High PC Box/Fills -
Low PC Bags -

High PC Bags

0 0.0002 0.0004 0.0006 0.0008 0.001  0.0012
Pounds of Atmospheric Mercury per 10,000 Packages
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E-Commerce Results: Biological Oxygen

m Demand

Low PC Box/Fills *

High PC Box/Fills -

Low PC Bags

High PC Bags F
0

10 20 30 40 50
Pounds of BOD per 10,000 Packages
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E-Commerce Results: Waterborne
m Suspended Solids

Low PC Box/Fills h
High PC Box/Fills By
Low PC Bags -

High PC Bags
0 10 20 30 40 50 60 70
Pounds of Waterborne Suspended Solids per 10,000
Packages
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Mass Matters!

DEQ [N Weight of materials used is a critical factor:

— All bags evaluated have lower burdens than
boxes (in most categories) because of their
much lower weight.

— This confirms (indirectly) the relative ranking of
waste prevention and recycling in the waste
management hierarchy.

» Recyclability and recycled content are not
always the best predictor of life cycle energy
use or emissions:

— BUT, once you’ve chosen a packaging material,

increasing post-consumer content and recycling
opportunities can have benefits.
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Water Delivery

» 3 basic systems:
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Ff& Why this study?
ﬁ » Widespread belief: recycling

prevents/avoids/negates the environmental
impacts of consumption

— “l recycle my bottles . . . Isn’t that enough?”

» Existing water studies aren’t specific to North
America, lack transparency, and/or aren’t
comprehensive

» Oregon'’s bottle bill expansion
» Lots of interesting packaging questions
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Fﬁl Dlsposal vs. Recycling

Not a meaningful difference
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Best Case Recycling vs. Best Case
;-ﬂ

Prevention

S
o
S
G||
gp  tom
Ea
[}
32 =
- o
=
g
ENEER
k7
3
o
2
"Bl single-umes PET™
"Bl Al
"3 =
3

Q’ J .’ / j *Not currently on market. 9.8 grams;
25% recycled content; very short
j J transport; minimal processing of
f f f water; 100% recycling.

**Steel reusable; used 5 years; used
2 times/day; washed weekly in
efficient, full dishwasher; 100%
recycling
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. Contribution Analysis (GHGs):
Single-Use Bottles

M End-of-life management

™ Consumer transport

m Distribution

M Filling

M Drinking water treatment
(+wastewater)

B Manufacturing

H Recycling Credits

“Baseline” = PET, half-liter, 13.3 g, 0% recycled content, on-site molding, purified municipal water
(reverse osmosis, ozone and uv), 50 miles to retail, 5 miles home-to-retail, co-purchase w/24 other
products, no chilling, 62% recycling.
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Contribution Analysis (GHGS):
<y Single-Use Bottles

™ End-of-life management

[ Consumer transport

w Distribution

H Filling

M Drinking water treatment
(+wastewater)

m Manufacturing

M Credits

Assumes no cross-contamination between PET and PLA
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Residential Buildings

Note: the following results are preliminary
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Focus Area of DEQ’s Waste Prevention
Strategy

Reduce

waste
Reuse prevention
Recycle

Initial Study Question

¢ OQver the life of a home, how
can you use fewer building
materials or reuse materials?
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Intermediate Framing *

Advanced Floor Framing

* Advanced Framing (w/ drywall
clips) *

¢ Smaller Homes

¢ Insulating Concrete Forms

e Structural Insulated Panels

e Strawbale w/ timber frame

» Adaptability: Design for
Disassembly

» Adaptability: Utility Chase

» Dematerializing and Design for
Simplicity .

» Design using Salvaged Materials

ACCO Climate Change Leadership Series

Waste Prevention Practices Evaluated

Adaptability: Reduced Remodeling
Design using Salvaged Materials
Homeowner Maintenance Training
Restoration

Multifamily Housing

Thermal Curtains

Reusable Packaging

Reduced Packaging

Single-story Homes

Detailed Framing Cut List

Offsite Prefabricated Components
Flashing and Rainscreening
Deconstruction

Durable roofing, siding and flooring

Purpose of LCA evaluation is to prioritize these
practices based on environmental benefit.

Baseline Model

modeling

Energy modeling

ACCO Climate Change Leadership Series

LCA modeling

7Quontis

Functional Unit = the provision of 70 years of single-family

housing
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Energy Consumption of the Standard
Newly-Constructed Oregon Home

Energy Consumption by Lifecycle Phase

100.00%

-20.00% 120.00%

and Transportation
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Climate Change Impacts by Lifecycle
Stage

Climate Change Impacts for Materials by Lifecycle Stage
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Landfilling Waste-to-Energy

Material Production

Transport fecycling
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~ 3 Practices Relative to the Standard Oregon
Home
: |

DEQ

Reduction in Lifecycle GHG Emissions Compared to the Standard
- OR Home (2262 sqft)
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Extra Small Home SmallHome (1633 Multifamily {2262 Advanced Framing  Design using Current Recycling  100% Recycling
(1149 sqit) saft) sqft) salvaged materials Elfons
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o <

F“ Durable Materials Prevent Waste, but . ..
> |

DEQ

* Evaluated
— Asphalt vs. Metal roof
— Fiber cement vs. Cedar
— Carpet vs. Wood floor
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4 Lessis Usually Best . ..

~ <y Butnot always
Standard Home Advanced Framing Double Stud Walls
(16 in stud spacing) (24 in stud spacing) (2- 24 in stud spacing walls)
— I

B @ .

.

st | arsd e

*Approx. 25% reduction *Approx. 35%

Compared to the in wood use increase in wood use
Standard Home +3% reduction in +11% reduction in
operational energy use operational energy use
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. Consumption-Based Community GHG
.4 Inventories

£ Geographic Consumption
DEQ Inventory Inventory

Produced In-State
Consumed'In-State

EXxports
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Limitations of Traditional
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(Geographic/Production) Inventories

* Inisolation, provide an incomplete picture of how
the community contributes to emissions

» Doesn’t necessarily reflect root causes
» Appears to reward outsourcing of emissions

-~ False Positives?

Emissions
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United Kingdom Greenhouse Gas

= JNFCCC Reported
Emissions
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United Kingdom Greenhouse Gas
Emissions — A More Complete Picture

800

700 —
w_/\/

2 500

? e JNFCCC Reported
400 .
M Emissions

M
m300 === Consumer Emissions

600

200

100

0

[T S
—_aonn
—aon o
—aan
—am .
OO -
=Oamo -
—aan
N
N -
[N o N}
NI
N

Source: DEFRA, 2008

ACCO Climate Change Leadership Series

Oregon’s Consumption-Based Emissions
Inventory

» Pure consumption-based emissions inventory in
progress (for Oregon)
— Will supplement (not replace) the traditional
inventory
— Oregon results (for 2005) available upon release of
draft report (December 20107?)
» High-level estimates by Portland, Eugene, Metro
(Portland)
» Other consumption-based inventory assessments
in King County/Seattle, Denver, Europe
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Thank Youl!

David Allaway

Oregon DEQ
allaway.david@deq.state.or.us
(503) 229-5479

Toll Free in Oregon: (800) 452-4011
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