Thank you for
joining!

% We will get

started in a few
minutes.

Life Cycle Assessment Summary Report Stakeholder Meeting
September 10, 2026



Reminder

Instructions
* Mute/Un-Mute and Camera Options.
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Reminder Continued

Instructions

* [f you have questions, please use the raise
hand feature or type the question in the chat
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INnfroductions

Jeff Phillips

Jennifer Wright Senior Proiect M
A SUBE G enior Project Manager
Ketan Shah
Tom Anderson )
: . Project Manager
Executive Officer .
o Junyi Du
Julie Ritter Senior Staff Professional
Environmental Specialist Sr Hannah Sperfslage

Senior Staff Professional
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Today’'s Agendo

Welcome, Project Background

2 Goals 10:30 - 10:40
LCA Methods 10:40 - 10:55
LCA Results 10:55-11:40

LCA Results Alternative Scenarios

Closing Statements 12:15-12:30
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SMM Timeline

{ 2018 - 2019 } { 2018 - 2022 } [ 2022 } [ 2024 }

4 N N N )

SMM Phase | SMM Phase Il Material Recoverability
Defining SMM and if lowa Prioritization and timing of ChCII'CICi'eI'IZCﬂ'IOI‘I AI‘IG'YSIS

should move towards it. action ifems and Study
processes.

Determining the

Sorting of materials percentage of
generated in lowa. recoverable materials in
lowa's waste stream.
\ J \ VAN VAN Y,

Stakeholder-Led
— 4 stakeholder meetings
29 subcommittee meetings
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SMM Timeline Continued

[ 2025 }
o

[ 2026 }
o

[ 2026 }
o

[ 2026 }
o

Food Waste
Prevention &
Management

Study

Summarize food waste
generation and
management.

Organics
Management
Plan
Priorities and strategies

for organics
management.

-

Measurement
and Reporting
of Recyclables

Methods for obtaining
recycling data.

~N

Life Cycle
Assessment

Creating lowa-specific
models for landfilling
materials.
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Project Background & Goals
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What is Life Cycle Assessmente

What is a Life Cycle Assessment (LCA)

An LCA evaluates a product’s
environmental impacts across its entire
life cycle — from raw material extraction

through end-of-life management

Why Conduct an LCA?

An LCA gives the complete picture of
environmental impacts, helping identify
where we can reduce impacts, improve
outcomes, and build a better tomorrow.
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What is Life Cycle Assessment?

Continued

MANUFACTURING
Extraction and processing Production of
of natural resources materials and

products !-

3

TRANSPORTATION

Movement of materials
and products

O O_B

RECYCLING &
RECOVERY

Reprocessing
materials to

‘ make new
products

environmental
impacts occur

BEFORE

products
become waste.

WASTE
MANAGEMENT

Collection, sorting

and disposal Use, maintenance,
- q and lifespan of
(™) products
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AN @@

/SO O
RAW MATERIALS

Identify hotspots
Pinpoint the greatest
environmental impacts
across the life cycle.

Drive improvement
Focus efforts where
changes can make the
greatest difference.

Build a sustainable future
Use resources more
efficiently and reduce
impacts over time.

Support smarter decisions
Provide reliable data to
guide products, policies and
strategies.
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Project Goals

Create an lowa- Identify “hot spots” or
specific opportunities to
environmental reduce environmental
baseline impacts

Identify environmental
impacts of specific
products

Measure potential
environmental Support policy
impacts of alternative Inform stakeholders evaluation and
waste management planning
scenarios

11
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LCA Project Timeline

\-

[ 2024 } [ 2025 } [ 2025 } [ 2026 }
N [~ N N N
Goal & Scope; Life Cycle Inventory Baseline Impact Alternatives
Fore/Background Model Assessment Scenario Analysis,
Data Collection External Review
. : S Compile and quantify .
Define project opjecflves, inputs and outpUTs for Evolug’re onq interpret Identify baseline hotspots
system boundaries, and . . baseline environmental .
funch it gath each flow in the life cycle : if and evaluate alternative
function unit; garner Impacts k?osed onfite scenarios; report external
primary and generic data cycle inventory review and finalization
J \ AN AN J
12
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Scope — Four Waste Materials

Aluminum Containers

6 Food Waste

==
—

Plastic Film Waste

Textiles and Leather Waste

IOWA. DNR | iowa sMM- NEXT STEPS SCS ENGINEERS
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cope — Four Waste Materials
Continued

2022 2017 2011 2005 1998
Pct. Material Pct. Material Pct. Material Pct. Material Pct. Material
19.2% H;gsotil 20.0% Food Waste? 13.3% Food Waste 10.6% Food Waste 10.7% Food Waste
7.75% Plastlf Film a.7% Plastic Film 2 a.0% OCC and Kraft 8,50 OCC and Kraft 10.3% Mon-Rec.
Paper Paper Paper
7.50 OCC and 7 5% Compostable 6.79% Plastic Filrm 2 7.09% Mixed Rec. 2,505 COCC and
Kraft Paper Paper Paper Kraft Paper
5. 5o Fines 6.1% Mixed Rec. Compostable 5.5% Plastic Film? +.595 Other Plastic
Paper Paper Products
Textiles _
5.0% and A4.8% Finas 5 g9 Untreated Compostable 5. 49 Mixed Rec.
Wood Paper Paper
Leather
5.0 4.6% 0OCC and Kraft 5. 406 CDnStru_cFlon,." 5.0% Other Plastic 5. 206 Fines
Paper Demolition® Products
; . Construction
4.9% weTEL - 4.1% Other Organic | 5.3% Other Plastic 5.5% Construction/_|  , gq. /
Treated Products Demolition? .
= Demolition®
Mixed ] )
4.4% Recyclable 4.1% extliesiand 4.6% vard Waste 4.5% LexHlc=iand 4.8% Plastic Film
Leather Leather
Paper
_ _ Textiles and Wood - Textiles and
3.0% Diapers 3.5% Diapers 4.1% Leather 4.6% Treated 4. 2% Leather
Other
Ferrous Other Plastic Wood - . Wood -
2.9% 3.1% 3.8% 4.0%4 MNewsprint 3.6%
Scrap Products Treated P Treated
Metals
2022 2017 2011 2005 1998
65.1% Cumulative 66.6% Cumulative 63.4% Cumulative 64.2% Cumulative 65.0% Cumulative
Percent Percent Percent Percent Percent

IOWA. DNR | i1owa sMM- NEXT STEP SCS ENGINEERS
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Scope — Four Waste Materials

Continued 2

FOOD WASTE

521,000

tons/year

\C 4

tons/year

FOUR WASTE MATERIALS
REPRESENT

APPROXIMATELY ONE-THIRD

OF IOWA'S MUNICIPAL

WASTE STREAM

PLASTIC FILM WASTE

210,000

tons/year

tons/year

136,000
|5
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MSW Manhagement Pathways

Deposit Recovery

9,758 "
Recycling
Mixed Recycling 11,076
1,318

Aluminum Container

35,573

|
Food Waste

521,487
|

Residential MSW 2024 Plastic Film
1,105,065 209,418

Textiles & Leather -
135,907 : N

ICI MSW 2024 Other N\
1,616,769 1,819,449 N\
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Remelter

~ 10,190

Landfill
2,684,782

N Incinerator

26,862
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LCA Methods
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System Boundary

@

Scope - Cradle Gate and Gate to Grave for the State of lowa

7
W s
MUNICIPAL
USE PHASE oav:.gsm
OUTSIDE SYSTEM BOUNDARY

= = = LCA System Boundary

~ = < Environmental Credits

IOWA. DNR
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> M5

CURBSIDE PICKUP &
TRANSPORTATION

|

REGIONAL
MIX

GRID

A

!
—

WASTE TRANSFER
STATION

S =0

PERSONAL VEHICLE
TRANSPORTATION

—

MATERIALS RECYCLING
FACILITY

-

(T

ALUMINUMCONTAINER
REDEMPTION CENTER

L.

J

WITHIN LCA SYSTEM BOUNDARY

SCS ENGINEERS

f =
v
-
A 2
-
————
it WASTEWATER
TREATMENT
fc '
)
4 N 4 e N
OUT-OF-STATE AVOIDED
ol ek ALUMINUM
X ) | eropucTion |

OUT-OF -STATE TEXTILE
RECOVERY

T

~

LI

AVOIDED

\

TEXTILES
o
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Methodology Overview

* Methods:

o 1SO 14040/14044

o OpenLCA 2.5.0 with Ecoinvent 3.11 Cut-off Database

o LCI Standard Core Data Quality Metrics
* Data sources:

o lowa Statewide Material Characterization Study (2022)

o Food Waste Prevention & Management Study Report

o Recycling Partnership Study (2024)

o lowa Recycling Facility Study

o Peer-reviewed publications and reports from similar studies
* All data reviewed for quality, representativeness, and reliability

IOWA. DNR | i1owa sMM - NEXT STEPS SCS ENGINEERS
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Methodology Overview
Continued

Carbon Dioxide Equivalent
Emissions

Measured
Environmental
Impacts

Energy Use (Cumulative
Energy Demand)

Water Quality Impact -
Euirophication

IOWA. DNR
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LCA Baseline Resulis

IOWA. DNR | i1owa sMM - NEXT STEPS SCS ENGINEERS
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Baseline Results — Scoreboard

Water quality
impacts

L ]
@ (kg N-eq/year)

CO,-eq emissions Cumulative energy

WASTE MATERIALS COze (t CO,-eq/year) demand (T)/year)

Aluminum
Containers

Plastic Film 212

Textiles &
Leather Waste

Major Benefit Moderate Benefit Low Impact Moderate Impact Major Impact

22
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Baseline — Relatable Term,

Emissions

Converting Emissions Into Everyday Terms

Aluminum -19,128 Avoided
Containers passenger vehicles ﬁ ﬁ ﬁ% ﬁ o Emissions
removed annually
................................................. ﬁ@@&ﬁ&@&ﬁ"i
Food W 106,751 i i i (i i i ' Major
0o aste passenger vehicles ﬁ&i ﬁ)‘ ﬁo‘ ﬁcﬁ ﬁcﬁ ﬁo‘ :En'_:“:jtons
annually i i ol (ol (ol o
Plastic Film 8,063
Waste passenger vehicles @)‘ﬁ ﬁ? aﬁ ﬁ? ﬁ‘
annually e e
__________________________________________________ e
Textiles & 9,332
Leather Waste passenger vehicles m‘o (3) m‘o %) ’0390 mﬁo (3) mﬁo (3) mﬁo )
)
_______________________________ o GGl
These figures show the equivalent number of passenger vehicles driven for one year.
1 passenger vehicle driven for one year = 4.7 metric tons. CO,e
Results reflect statewide impacts across lowa.
23
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Baseline — Relatable Term, Energy

Converting Energy Into Everyday Terms

w104 ORCRCRORORON(N( g 2o
TN 7

Containers million gallons '
of gasoline avoided Consumption

Food Waste 2.2 i ' E E"::rg;""‘e
million gallons - [ Impact
of gasoline P
Plastic Film 1.7 o
Waste million gallons .
of gasoline
Textiles & 1.0 .
Leather Waste million gallons
of gasoline

These figures show the equivalent energy content of gasoline needed to produce the same amount of energy.
1 gallon of gasoline = 126.8 megajoules
Results reflect statewide impacts across lowa.

24
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Baseline — Relatable Term,
Eutrophication

Converting Eutrophication Impact Into Everyday Terms

w290 I g
conaivers i IIBIIIIGY . Y

Impact

Avoided
Food Waste -1 ’078 Water
bushels of corn / Quality
water impact avoided Impact
Moderate
Plastic Film 14,264 —
Waste bushels B Quality
of corn Impact
Moderate
Textiles & 1 4,023 Emm \Vater
Leather Waste bushels Emmmm Quality
of corn Impact

These figures translate eutrophication impacts into the equivalent nitrogen associated with producing bushels of corn.
1 bushel of corn = 0.533 kg nitrogen eq.
Results reflect statewide impacts across lowa.

IOWA SMM - NEXT STEPS SCS ENGINEERS
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Alternative Scenario Analysis

IOWA. DNR | i1owa sMM - NEXT STEPS SCS ENGINEERS
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Alternative Scenarios

E Increased Deposit Aluminum Deposit Container Recovery Rate
(from 42% to 64%)

Reduction of Landfill Fugitive Methane Emissions (10% reduction)

Centralize Residential Textile Collection for Out of State Recycling
(15% Diversion, 100% virgin materials that can be substituted with
recycled materials, 20% Recycling & Processing Loss)

27
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Baseline vs. Alternatives

SCENARIO
KEY

400K 420K 440K 460K 480K 500K -1,500 -1,000 -500

0, 0
Aggregated Environmental \l' 9.7 /o ’L 91.8 /0
Impacts of Four Waste vs. Baseline vs. Baseline
Materials Management (Best: Alternative 3) (Best: Alternative 1)

Pathways

IOWA. DNR | i1owa sMM - NEXT STEPS SCS ENGINEERS

0

700K -600K ~500K ~400K -300K ~200K ~100K

¥ 96.8%

vs. Baseline
(Best: Alternative 2)

TOTAL CUMULATIVE
CO, EQUIVALENT EMISSIONS ENERGY DEMAND WATER QUALITY IMPACTS
t CO,-eq/year TJ/year kg N-eq/year
0 0
Baseline | |
| I
=l 1 i
| |
= Alternative 1 : :
Container : :
Recovery 1 [
i |
Alternative 2 ! !
Recycling ! :
: : | i
| I
Alternative 3 ; i
Fugitive ! :
Emissions 4 }
0
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Alternatives — Relatable Term,
Emissions

Aggregated Environmental
Impacts of Four Waste

Converting Emissions Into Everyday Terms QAOTLGHO'S Management
athways

105,039 ' Hi
ghest
passenger vehicles ﬁp ﬁp ﬁ)‘ &Q ﬁ)‘

Emissions
driven in a year ﬁ&g &9&9 ﬁ? ces o

9 Alternative 1 95,822

Aluminum Container R
passenger vehicles

=/ o aveninayesr  fogimes doies Mo i ...

Alternative 2 102,922
Textiles Recovery passenge’r vehicles ﬁ)ﬁ ﬁﬁ ﬁ)‘ ﬁ &“

diveninayesr  flmen s uims s Al -

Alternative 3 94,889

Reduced Fugitive
Emissions

passenger vehicles

These figures show the equivalent number of passenger vehicles driven for one year to produce the same emissions.
1 passenger vehicle driven for one year = 4.7 metric tons CO,e.
Results reflect statewide impacts across lowa.
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Alternative 1

Aluminum Container
Recovery

Alternative 2
Textiles Recovery

Alternative 3

Reduced Fugitive
Emissions

Alternatives — Relatable Term,
Energy

Aggregated Environmental
Impacts of Four Waste

Converting Energy Into Everyday Terms

-5.5

million gallons

of gasoline avoided

-10.5

million gallons
of gasoline avoided

-7.0

million gallans

of gasoline avoided

-5.5

million gallons
of gasoline avoided

NOOOOOOOK
OO\ 7

NORONONONC

Lower
Avoided
Energy
Consumption

Higher
Avoided

Energy
Consumption

Higher
Avoided

Energy
Consumption

Lower
Avoided
Energy
Consumption

These figures show the equivalent energy content of gasoline needed to produce the same amount of energy.
1 gallon of gasoline = 126.8 megajoules.
Results reflect statewide impacts across lowa.
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Alternatives — Relatable Term,
Eutrophication

Aggregated Environmental
Impacts of Four Waste

. . . Materials Management
Converting Eutrophication Impact Into Everyday Terms  pathways

35,703 Avoid:
- Avoided
i ) (e
Baselme bushels of corn / / / / R Wate.r
water impact avoided Quality
Impact

== . Higher
~ Alternative 1 -66,572 Avoided

Lo Aluminum Container bushels of corn / Water
— Recovery water impact avoided Quality
Impact

Alternative 2 -1,134,814 ////// //////// \ﬂ g\}i';i:ﬁéd

sty wissten g S e
B Lower
O+ =

Impact
water impact avoided
Impact

These figures translate eutrophication impacts into the equivalent nitrogen associated with producing bushels of corn.
1 bushel of corn = 0.533 kg nitrogen eq.
Results reflect statewide impacts across lowa.

31
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Effect of Textiles Processing Loss Rate on
Environmental Benefits

HOW RECOVERY RATES AFFECT EMISSIONS

100% 90% 80% 70% € 0% 40% 30% 20% 10% 0%

NET = 50% RECOVERY REDUCED

ENVIRONMENTAL Maintains net benefit BENEFIT/POTENTIAL
BENEFIT A BURDEN
Environmental impact N Environmental impact
reduction compared to reduction diminishes or
baseline becomes a burden
Higher recovery rates lead to '
greater environmental benefits.
Maintaining at least 50% helps ®

sustain that positive impact.

32
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Next Steps

33
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