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Tool Overview

The Diversion Potential and Greenhouse Gas Emissions Reduction Analysis Tool or Analysis
Tool is a scenario planning exercise that estimates the tons of material diverted from destructive
disposal' and the metric tons of carbon dioxide equivalent (MTCOZ2E) reduced annually when all Zero
Waste initiatives are implemented. This tool is taught during the Advanced Zero Waste Planning Class.

The Analysis Tool is used once all the Zero Waste initiatives are chosen. It is the next to the last tool
used during the community planning process (see the Zero Waste USA Tools Manual).? The results
show the annual tons estimated diverted and the annual GHG emissions estimated to be reduced once
all initiatives are implemented.

Tool Use Description

The Analysis Tool is a scenario planning tool that estimates tons and GHG emissions that can be
reduced or diverted annually once all the Zero Waste initiatives are implemented in a municipality. In
addition, this tool estimates the new total diversion for a community once all Zero Waste initiatives are
implemented.

File

The Zero Waste Analysis Tool is created in an Excel file. Different from the other Zero Waste USA
tools, this is not ready-made. Each analysis needs its own file and spreadsheet; therefore, it's
unavailable as a plug-in-and-go tool.

Purpose

This tool analyzes each initiative to estimate the amount of materials that can be reduced or diverted
from destructive disposal per initiative and in total annually. It also calculates the GHG emissions
estimated to be reduced for each initiative and annually for all Zero Waste initiatives.

Goal

This Analysis Tool aims to show a municipality the total impact of Zero Waste initiatives in reaching
their goal. The chosen initiatives should work together to help the city achieve Zero Waste (i.e., 90% or
greater diversion of destructive disposal tons). The estimated tons diverted through the initiatives will be
added to the total tons diverted in the baseline year to estimate the new total annual diversion for the
analyzed municipality manual to read about the New Total Diversion Tool).?

User

Participants taking the Advanced Zero Waste Planning classes will learn how to use this tool. In
addition, Zero Waste professionals, including consultants and municipal employees, can use this tool to
analyze the Zero Waste policies, programs, or infrastructure desired or included in a Zero Waste plan
to estimate the impact.

! Destructive disposal means landfill or incineration.

2 Zero Waste USA created a community planning toolkit and a Tools Manual. They are both found on Zero Waste USA’s Resources page.
8 Zero Waste USA’s community planning toolkit guides the Zero Waste planning process. The tools mentioned here are Generation and
Diversion Tool & Estimating New Total Diversion Tool. The Analysis Tool is used after the Generation and Diversion Tool and before the
Estimating New Diversion Tool.
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Tool

Use — Step by Step

Data Needed
Data needed to perform the Zero Waste Analysis include (Table 1):

Table 1.

The total tons going to destructive disposal and the type of destructive disposal used (landfill
and/or incineration and the total going to each).
The tons of material going to destructive disposal by sector (i.e., single-family, multifamily,
non-residential — industrial, commercial, institutional, construction and demalition, and/or
municipal operations).
Initiatives to analyze the type of initiative (policy, program, or infrastructure) and the sector it
applies to (single-family, multifamily, non-residential — industrial, commercial, institutional,
construction and demolition, and/or mandal operations).
o The initiatives being analyzed are based on the ones that have been decided on through

a lengthy stakeholder process using the Zero Waste USA community planning toolkit.
Material Characterization Study data by sector for the municipality being analyzed or similar
city reduction
Material-Specific Emission Factors based on the type of destructive disposal (landfill,
incineration, or both) in the municipality being analyzed (U.S. EPA WARM Tool).

List of data needed for the Zero Waste Analysis Tool and the source for those data. Proxy data can be used if

needed. Proxy data used should be noted on the spreadsheet.

Data Source Proxy |
Tons going to DD City or County that you'’re Proxy is not recommended
working with
Tons going to DD by Sector City or County that you'’re If sector data are unavailable,
working with the analysis can be completed
community-wide instead of by
sector.
Initiatives Zero Waste Planning process Proxy is not recommended
Material Characterization City or County that you’re Proxy characterization data are
Study working with ok
Factors U.S. EPA WARM Tool None
Generating Emissions and Material-Specific Emission Factors

The steps to generating factors used in the Zero Waste Analysis are:

Download the latest version of the WARM Tool (2022 — Version 15).4

Open the WARM Tool (Excel file) (Figure 1). Read the material related to the WARM Tool on
the website and the instructions tab on the Excel file if you are unfamiliar with this tool.

In the WARM Tool on the second tab (Analysis Input), input data related to the municipality's
baseline destructive disposal technique (landfill or incineration) is being analyzed. This is related
to questions #3-#10. Note: There are more options if the baseline destructive disposal is
landfilling, and the National Average or Default is always an option if specific details are

1.
2.
3.
unknown.
4 US EPA Waste Reduction Model Tool Version 15
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Current WARM Tool - Version 15

WARM version 15 was originally released in May 2019 and was updated in November 2020 and September 2022. WARM is now available
as a tool based on a database developed in openLCA software, with versions available for both [ Windows and Macintosh users (zip) .

The B cpenlLCA database for WARM Version 15 (zip) is also available. Users are still able to access the |Bi Excel-Based Tool (xls)|(z.43 M8).

The main changes to WARM Version 15 include replacing personal computers with more specific electronics categories, incorporating

economic impacts into the model, and updating the various factors in the model using current data sources. In addition, users are now
easily able to see the production and end-of-life greenhouse gas (GHG) and energy impacts along with other results.

EPA replaced personal computers with the following electronic materials categories:

Desktop Central Processing Units (CPUs),

Portable Electronic Devices,

Electronic Peripherals,

Cathode Ray Tube (CRT) Displays,

Flat-Panel Displays,

Hard-Copy Devices, and

Mixed Electronics.

Prior to the release of WARM Version 15, WARM did not include potential economic benefits from waste reduction or alternative waste
management practices. The update to WARM Version 15 includes economic impacts from employment {labor hours), wages and taxes.
The economic impacts include the direct impacts associated with the actual transformation of recyclable materials into marketable
products. They also include indirect impacts, including the collection, sorting and transportation of a material.

In addition, EPA reorganized the order of materials in WARM and made regular updates to various factors in the model using current data
sources. The latest 2016 statistics on the carbon content of fuels, landfill methane generation distribution (by type of landfill), and
landfill gas recovery and flaring rates have been incorporated from EPA's Inventory of U.S. Greenhouse Gas (GHG) Emissions and Sinks:
1990-2016. The non-biogenic carbon content of mixed municipal solid waste (MSW) was updated using annual waste disposal data from
EPA's Advancing Sustainable Materials Management: Facts and Figures Fact Sheet. Various aspects of the U.S. average electricity mix

were updated based on the U.S. Department of Energy (DOE) Energy Information Administration's (EIA's) 2017 Monthly Energy Review
while state electricity grid emission factors were updated based on the 2018 update to the eGRID database. These updates resulted in
changes to most emission factors in WARM

Figure 1. Image showing the US EPA WARM Tool Webpage. Click on Excel-Based Tool to download the tool.

4. Inthe WARM Tool, on the fourth tab (Analysis Results MTCOZ2E) is the list of emissions based
on data inputs on the second tab. These are the emissions you will use to calculate material-
specific emission factors.

5. Take the factors from tab four and create a tab in your Zero Waste Analysis Tool Excel file
called EPA Emission Factors.

6. Calculate the factors for source reduction and recycling or composting (Figure 2).> For more
detail, refer to the Zero Waste USA document called Emissions Factors, Generation and
Calculations_July 2023.

7. Source Reduction Emissions Factor Formula for Glass (Incineration) = (0.55)®* MTCO2E
per ton

a. (Source reduction emissions x 1 short ton/1 short ton) — (emissions from
incineration x 1 short ton/1 short ton) = Source Reduction Emissions Factor
b. Example: (-0.53 MTCO2E * 1 /1) — (0.02 MTCO2E * 1/ 1) = -0.55 MTCO2E
8. Recycling Emissions Factor Formula for Glass (Incineration) = (0.30) MTCOZ2E per ton
a. (Recycling emissions x 1 short ton/1 short ton) — (emissions from incineration x 1
short ton/1 short ton) = Recycling Emissions Factor
b. Example: (-0.28 MTCO2E *1/1) — (0.03 MTCO2E *1/1) =-0.30 MTCO2E
9. Composting Emissions Factor Formula Food Waste (Incineration) = 0.0 MTCOZ2E
a. (Composting emissions x 1 short ton/1 short ton) — (emissions from incineration x
1 short ton/1 short ton) = Composting Emissions Factor

5 US EPA Waste Reduction Model
8 GHG emissions produced are a positive number, and GHG emissions reduced or saved are negative or shown using parentheses ().
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b. Example: (-0.12 MTCO2E *1/1) - (-0.12 MTCO2E *1/ 1) = 0.0 MTCO2E
10. Color code the factors spreadsheet to differentiate the material types along the rows. Also, color
code the two columns that contain the Factors for the Analysis (Columns H & 1).

11. The information at the top of the spreadsheet should include the following.

a. The parameters that were chosen to generate the factors.

b. Link to the US EPA Warm Model.
c. Definitions of what is on the table.

12. The information at the bottom of the spreadsheet should include the following.

a. The calculations for the factors available for the analysis.
b. Links to Documentation Chapters for Greenhouse Gas Emission, Enerqgy, and Economic

Factors Used in the Waste Reduction Model (WARM)

c. Material-specific emissions factor calculation examples
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7 |Food Waste (non-meat) 0.76 (0.76) NA 0.50 (0.12) (0.12) {0.64) 0.00 (0.03)
& |Food Waste (meat only) 15.10 (15.10) NA 0.50 (0.12) (0.12) (14.98) 0.00 (0.03)
9 |Beef 30.09 (30.09) NA 0.50 (0.12) (0.12) (29.97) 0.00 (0.03)
EO |Poultry 245 (2.45) NA 0.50 (0.12) (0.12) (2.33) 0.00 (0.03)
E1 |Grains 0.62 (0.62) NA 0.50 (0.12) (0.12) {0.50) 0.00 (0.03)
k2 |Bread 0.66 (0.66) NA 0.50 (0.12) (0.12) {0.54) 0.00 (0.03)
E3 |Fruits and Vegetables 0.44 (0.44) NA 0.50 (0.12) (0.12) (0.32) 0.00 (0.03)
b4 | Dairy Products 1.75 (1.75) NA 0.50 (0.12) (0.12) (1.63) 0.00 (0.03)
£S5 |Yard Trimmings A A NA (0.20) (0.15) (0.05) NA 0.09 (0.09)
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Initiatives EPA Emission Factors PA DEP Composition Data Analysis Residential Analysis Commercial Results +

Figure 2. EPA Emission Factors Spreadsheet for the Zero Waste Analysis Tool. Column H is the Source Reduction Factor

used in the analysis, and Column | is the Recycling or Composting Factor used.
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Choosing the Right Factors

Once all the factors are generated and the EPA Emission Factors spreadsheet is created in Excel, the
appropriate factors will be chosen. During this process, match up factors with material types from the
material characterization study on the analysis spreadsheet. (See setting up the spreadsheet below).
Not all factors will be used; some can be used as proxies for material types.’

Customizing

This analysis is customized by using local material characterization data for each sector and generating
factors based on local data. This analysis is also customized because the initiatives will be uniquely
chosen through the stakeholder driven Zero Waste planning process.

Setting up the Spreadsheet for the Analysis

A new Excel file will be created each time a Zero Waste Analysis is performed. Minimally, the file will
contain the following tabs: an Initiatives tab, EPA Emission Factors, an analysis tab for each sector
(e.g., Residents, Commercial), and a Results tab. The Excel file may also contain a tab showing the
blank spreadsheet and a tab showing the characterization data.

Setting up the analysis spreadsheet is an important step that takes time. The best way to begin is by
looking at an example spreadsheet. For students, that can be the example file provided by your
instructor. For a professional, it can be by looking at a past analysis or contacting the Zero Waste USA
instructor for guidance.

The analysis spreadsheet generally included the source reduction and recycling/composting factors in
the first two columns. The following two columns have the material characterization data. Cell F3
contains the number of tons going to destructive disposal from the analyzed sector (e.g., residential
tons going to DD in Delaware County, PA is 241,493). Column F (Figure 3) applies the characterization
data by material type to the tons going to DD. For example, according to the PA Waste
Characterization Study, 3.6% of residential materials going to the landfill in the southeast of
Pennsylvania is Corrugated Cardboard/Kraft Paper, which equates to 8,687 tons. The following two
columns have the destructive disposal data related to the characterization data by material type (Figure
3). To calculate the number of tons represented in the DD stream by material type, multiply the
percentage by the total tons. For example, the formula for calculating the tons of material of Other
Plastic in the residential stream is =$E$4*D5, which is 3.6% * 241,493 tons = 8,687 tons.

7 Using WARM Emission Factors for Materials and Pathways Not in WARM
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Figure 3. Zero Waste Analysis shows the factor and material columns with characterization data. Column A contains the
Source Reduction Factors, and Column B contains the Recycling or Composting Factors. Column C includes materials from
the Material Characterization Study, and Column D has the associated percentage of material in the destructive disposal
stream. Finally, Column E shows the number of tons by material type going to destructive disposal for the sector (residents)

being analyzed.
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The Analysis Spreadsheet also contains the Initiatives that correlate to the analyzed sector. The
initiatives are listed in row 3 (Figure 4). Within each initiative are three columns: capture rate, tons
diverted, and MTCOZ2E (metric tons carbon dioxide equivalent) reduced (Figure 4). Additional
information can be placed in the cell with the initiative name, such as the sector or type of initiative
(policy, program, or infrastructure).
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Factors s Factors | PA DEP Waste Characterization Study Policy Policy & Program Policy & Program Policy & Program
3 (SR) (R orC) September 2022 Est. % [Est Tons
Capture  |Tons WMTCO2e Capture [Tons MTCOZ2e |Caplure |Tons MTCO2e |Capture |Tons MTCO2e
|4 |MTCO2e [MTCOZe |Delaware County MSW 241,493) Rate Captured |Reduced Rate Captured |Reduced |Rate Captured [Reduced |Rate Captured |Reduced
5 -5.1 -2.7|Corrugated Cardboard/kraft Paper 36 8,68
& -4.2 -2.2|Newspaper 0.8 1.927
7 7.5 -2 4[Office/High Grade Paper 0.3 720
i3 -8.2 -2.8|Magazine & Catalogs 0.6 1.444
5 na na Aseptic Boxes & Gable Top Cartons 0.2 478
o -5.6 -3.1|Mixed Recyclable Paper (Low Grade) 49 11,826
1 -5.6 0.0{Compostable Paper 75 18,105
2 [na na Non-recyclable Paper 24 5,789
3 =0 -2.3|#1 PET Bottles & Jars 12 2,893
4] -3.5 -2.3|#1 PET Non-Bottles & Containers 0.2 478
5 -2.8 -2.2|#2 HDPE Matural Bottles 0.2 478
& -2.8 -2.2|#2 HDPE Colored Bottles 0.4' 961
7 -3.2 -2.3|#3-#7 Bottles 0.0 -
8 -3.2 -2 3|#2-#7 Non-Bottle Rigid Containers 1.4 3,376
9 -4.3|na Expanded Polystyrene 0.7 1.686
V] -3.2[na Clean Retail Plastic Bags 01 241
1 -3.2|na Industrial Film 0.0 -
2 -3.2|na All Other Film 55 13,275
3 -3.2|na Durable/Bulky Rigid Plastics 18 342
4 -3.2[na RemainderiComposite Plastic 17 101
5 -1.4] -0.2|Steel Cans 0.5 203
6 48 -9.2[Aluminum Cans 0.6 44
7 -4.8 -9.2]|0ther Aluminum 0.4' 961
3 -14 -0.2[Other Ferrous Metals 16 3,859
9 -2.6 -3.4|0ther Mon-Ferrous Metals 0.6 1,444
0 -0.6 -0.3|Clear Glass Containers alk 3,376
1 -0.6 -0.3|Green Glass Containers 1] 961
2 -0.6 -0.3|Brown Glass Containers 0. 961
3 -0.6 -0.3[Non-Recyclable Glass 0.9 2169
4 -3.5 0.0|Food Waste 14.8 35,734
5 [NA 0.1([Yard Waste - Grass 18 3,859
6 [NA 1.1]Yard Waste - Other 5.6 13,516
7 -16 -2.1[Wood - Unpainted 18 4342
8 -1.6 -2.1|Wood - Painted 4.0 9,655
9 48 -3.5[Texiles & L eather Products 6.8 16,417
0 [na na Diapers & Sanitary Products 39 9,413
1 na na Animal By-Products 4.0 9,655
2 |na na Fines 22 5,308
3 [na na Other Organics 24 5,791
b4 na -1.2[Elefronics - Covered Devices 0.2 478
5 [na -1.2|0ther Electronics 0.7 1.686
6 -4.8 -3.5[Carpet & Carpet Padding 22 5,308
7 lna na MNnasialliCwnenm Rnard n7v 1 RRR
Initiatives PA DEP Compeosition Data Spreadsheet Analysis Residential Analysis Commercial Results ar

Figure 4. The initiatives (policy, program, or infrastructure recommendations to get to Zero Waste) are in Row 3. For each
initiative, three types of data are calculated, including Capture Rate, Tons Captured, and MTCOZ2E Reduced. Use a series of
at least three colors to differentiate among the initiatives. This helps to keep the spreadsheet readable and organized.

The last columns in the spreadsheet include the total for the capture rate, tons diverted, and MTCO2E
reduced by material type along the rows. It also included the total capture rate, tons diverted, and
MTCOZE for the analyzed sector (e.g., Residents). Finally, Quality Assurance/Quality Control (QA/QC)
columns and cells are created to double-check all calculations (Figure 5).8

8 QA/QC
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1 |Delaware County, PA RESIDENTIAL Diversion Potential Analysis
2 |Community MSW to Incinerator 2020
GHG GHG 6. Center for Hard to Recycle
Emissions [Emission Materials (CHaRM) (R & C)- Total
Factors 5 Factors | PA DEP Waste Characterization Study Infrastructure Capture GHG Emissions |Diversion GHG Check  |Capture Rate
= |(SR) (RorC) September 2022 Est % [Est Tons Rate Total Diversion |Reduction (aa/ac) (QA/Qc) (QA/Qc)
Capture |Tons MTCOZ2e
4 |MTCO2e |MTCOZe |Delaware County MSW 241,493 |Rate Captured |Reduced % (Tons) (MTCOZe) (Tons) (MTCOZe) %
3 -3.2|na Durable/Bulky Rigid Plastics 1.8% 342
4 -3.2|na Remainder/Composite Plastic 1.7% 01
5 -1.4 -0.2|Steel Cans 0.5% 203
6 -4.8 -9.2|Aluminum Cans 0.5% A44
7 -4.8 -9.2{Other Aluminum 0.4% 961
] -1.4 -0.2|0ther Ferrous Metals 1.6% 3,859
9 -2.6 -3.4|0ther Non-Ferrous Metals 0.6% 1,444
0 -0.6 -0.3|Clear Glass Containers 1.4% 3376
1 -0.6 -0.3|Green Glass Containers 0.4% 861
2 -0.6 -0.3[Brown Glass Containers 0.4% 961
3 -0.8 -0.3|Mon-Recyclable Glass 0.9% 2,169
4 =S 0.0|Food Waste 14.8% 35734
5 |MA 0.1)Yard Waste - Grass 1.6% 3,859
B |NA 1.1[Yard Waste - Other 5.6% 13,516
7 -1.6 -2.1|Wood - Unpainted 1.8% 4,342
8 -1.8 -2.1[Wood - Painted 4.0% 9,655
9 -4.8 -3.5|Texiles & Leather Products 6.8% 16,417
ho |na na Diapers & Sanitary Products 3.9% 9413
k1 |na na Animal By-Products 4.0% 9.655
k2 |na na Fines 2.2% 5,308
i3 [na na Other Organics 2.4% 5791
4 |na -1.2|Eletronics - Covered Devices 0.2% 478
k5 |na -1.2|Other Electronics 0.7% 1,686
i -4.8 -3.5|Carpet & Carpet Padding 2.2% 5,308
17 |na na Drywall/Gypsum Board 0.7% 1,686
i3 |na na Concrete, Rock, Brick 0.5% 1,203
9 0.2 0.3)Asphalt Roofing 0.2% 478
0[na na Asphalt Paving 0.1% 241
1|na na Other CED 2.1% 5,067
2|na na Medically-Related Waste 0.1% 241
3 |na na Lithium Batteries 0.0% -
4 |na na Automotive Batteries 0.0% -
5 |na na Other Batteries 0.1% 24
6|na na Other HHW 0.1% 24
7 16 -2 1[Bulky Materials 1.7% 410
3 1.6 -2.1|Furniture 3.3% 7,064
9|na na Other Inorganics 0.6% 1.444
0 |na na PPE 0.1% 24
1 Total]  100% 241,493
52
3 | 20 e 00 250
Initiatives PA DEP Composition Data Spreadsheet Analysis Residential Analysis Commercial Results +

Figure 5. Zero Waste Analysis showing the totals. Columns X, Y, and Z show the totals by material type. Row 61 shows the
totals for each Analysis (Initiative #6 is shown). Columns AA, AB, AC, and Cell X62, Y62, and Z62 show QA/QC for this
analysis.

Sources and Assumptions

Additional information should be included in the calculation spreadsheet at the top of the sheet and
below the calculations (Figure 6). The top should include the municipality name and baseline year
(2020). Below the calculations, add information about the data sources, assumptions, and any notes
related to the analysis.

Include the sources for the following data:

o Destructive disposal tons
e Material characterization data
e Factors
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For assumptions, identify if any proxy factors were used and state the material typically associated with
a proxy. Also, identify if a proxy material characterization study was used.® ©
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67

s Sources. Assumptions, and Notes:

59 |Residential = single-family residents
70

) Commercial = multifamily, commercial businesses, government, institution, and light industry

Sources:
Characterization Data

Disposal tonnage source

1
2
73
74 PADEP Waste Characterization Study September 2022
75
6
7

Pennsylvania Department of Environmental Protection
U3 EPAWaste Reduction Model Version 15

]
79 Notes:

) |GHG Emission Factors used in this analysis are in columns H & | in Spreadsheet. EPA Emission Factors

21 Ifthe MTCOZE factor in column A is highlighted in light green, then the GHG Emission Factor Source Reduction was used in the analysis.

22 |Ifthe numberin the MTCOZE Reduced column is in bold, then the GHG Emission Factor Source Reduction was used to estimate the amount of MTCOZE reduced by that action.
23 |Ifthe initiative both recycled or composted AND source reduced materials, then the Recycle or Compost emissions factor was use (to keep with our conservative estimates).

24
35 Assumptions:
86 |Using WARM Emission Factors for Materials and Pathways not in WARM was used to help identify proxy factors to use
a7
22 Proxies Used in this Analysis:
20 Characterization Study Material Type Emission Factor Material Type
50 Compostable paper Mixed Paper (Source Reduction ) & Food Waste (R orC)
91 #3-#7 Bottles Mixed Plastic
02 #2-#7 Non-Bottle Rigid Containers Mixed Plastic
03 Durable/Bulky Rigid Plastics Mixed Plastic (SR factor only)
04 Remainder/Caomposite Plastic Mixed Plastic (SR factor only)
95 Other Aluminum Aluminum Cans
96 Other Ferrous Metals Steel Cans
o7 | Other Non-Ferrous Metals Mixed Metals
08 Wood - Unpainted Dimensional Lumber
99 Wood - Painted Dimensional Lumber
00 Textiles & Leather Products Carpet
01 Eletronics - Covered Devices Mixed Electronics (R factor only)
02 Qther Electronics Mixed Electronics (R factor only)
Mote: Not all materials have emissions factors or appropriate proxies. Therefore, the GHG emissions associated with the new
i scenario cannot be estimated for those material types without an emission factor.

04
05

Figure 6. The sources, assumptions, and notes section. This goes below the calculations on each spreadsheet containing the

Zero Waste Analysis calculations.

Calculations

Once the spreadsheet is set up, the calculations can begin. The first calculation performed is estimating
the capture rates. Capture rates (percentage) are calculated for each material that could be reduced or
diverted through the initiative. The material types that receive a capture rate estimate can differ for each
initiative and depend on the initiative. For example, a Wasted Food Prevention Program initiative will
target the material type of food scraps. A Mandatory Recycling/Source Separation Policy will target
traditional curbside recyclables (e.g., plastic bottles, metal cans, and paper). Not all material types will

9 Modeling Reuse in EPA’s Waste Reduction Model
10 Using WARM Emission Factors for Materials and Pathways Not in WARM

Zero Waste Analysis Tool — Manual_2023
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receive a capture rate; the material types that receive a capture rate will vary based on the initiative
(Figure 7).

Capture rates are estimates (percentage) for the material that can be reduced or diverted from
destructive disposal. The capture rate estimations are based on knowledge from other community
implementations or best estimates based on reports and first-hand knowledge.

After the capture rate is estimated, multiply the percentage by the number of tons (column E) for each
material type that contains a capture rate for the initiative. Next, multiply the estimated tons reduced or
diverted by the appropriate factor (source reduction factor or recycling/composting factor) (Figure 7).
The initiative determines the factor used. For example, a single-use plastic bag ban will use the source
reduction factor. A Mandatory Recycling/Source Separation Policy would use the recycling or
composting factor.

Zero Waste Analysis Tool — Manual_2023 13



3 s @D B O S Delco Zero Waste Analysis_Six Initiatives AZWP Class_2023 « Saved v £ search
File Home Insert  Page Layout Formulas Data Review View Help
& Cut Arial “[ LA A = |E| = ¥~ ab, Wrap Text | General -
[ Copy ~ R — —_ - — = :
|B| I U~ Q- A~ |5|E = = 3= |ElMerge&Center ~| $ ~ % 9 S0 -4
@ Format Painter — — — : ’
Clipboard ] Fant [P Alignment ] Mumber ]
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1 |Delaware County, PA RESIDENTIAL Diversion Potential Analysis
2 |Community MSW to Incinerator 2020 P————————————————
GHG GHG 1. Single Use Foodware and Litter
Emissions |Emission Reduction Ordinance (R&C)- | 2 FEeh e
Factors  |s Factors | PA DEP Waste Characterization Study Palicy e
3 [(SR) (RorC) September 2022 Est. % [Est Tons
Capture  |Tons MTCO2e Capture |Tons MTCO2e
4 |MTCOZe |MTCOZ2e |Delaware County MSW 241,483 jRate Captured |Reduced Rate Captured |[Reduced
0 -3.2|na Clean Retail Plastic Bags 0.1% 241 20% 48.3 -155.7 5% 121
21 -3.2|na Industrial Film 0.0% - 0% 0.0
22 -3.2|na All Other Film 5.5% 13,275 5% B663.7
23 -3.2|na Durable/Bulky Rigid Plastics 1.8% 4 342 5% 2171
24 -3.2|na Remainder/Composite Plastic 1.7% 4101 20% 8201 -2648.2 5% 205.0
25 -1.4 -0.2|Steel Cans 0.5% 1,203 15% 180.4 -43.2
26 -4.8 -9.2[Aluminum Cans 0.6% 1,444 15% 216.6] -19841
27 -4.8 -9.2|0ther Aluminum 0.4% 961 15% 144 2| 13205
28 -1.4 -0.2|Other Ferrous Metals 1.6% 3,858 15% 5789 -135.8
29 -2.6 -3.4|0ther Mon-Ferrous Metals 0.6% 1,444 15% 216.6 -729.7
30 -0.6 -0.3|Clear Glass Containers 1.4% 3376 15% 506.4 -152.6
31 -0.6 -0.3|Green Glass Containers 0.4% 961 15% 1442 -43.4
32 -0.6 -0.3|Brown Glass Containers 0.4% 961 15% 144 2 -43.4
33 -0.6 -0.3|Non-Recyclable Glass 0.9% 2168 5% 108 4 -327
34 -3.5 0.0|Food Waste 14.8% 35734 15%| 53601 14.7
35 [NA 0.1]Yard Waste - Grass 1.6% 3.859 15% 578.9 547
36 [NA 1.1|Yard Waste - Other 5.6% 13516 15%| 20275 22191
37 -1.6 -2.1|Wood - Unpainted 1.8% 4,342 2% 86.8 -185.2
38 -1.6 -2.1|Wood - Painted 4.0% 9,655 2% 1931 -411.8
39 -4.8 -3.5|Textiles & Leather Products 6.8% 16,417 2% 328.3] -1159.3
0 na na Diapers & Sanitary Products 3.9% 9413 2% 188.3
41 na na Animal By-Products 4.0% 9,655 2% 1931
142 na na Fines 2. 2% 5,306 2% 106.1
113 na na Other Organics 2.4% 5701 2% 115.8
144 na -1.2|Eletronics - Covered Devices 0.2% 478 2% 9.6 -11.3
45 na -1.2|Other Electronics 0.7% 1,686 2% 337 -39.9
46 -4.8 -3.5|Carpet & Carpet Padding 2.2% 5,308 2% 106.2 -374.8
47 na na Drywall/Gypsum Board 0.7% 1,686 2% 33T
115 na na Concrete, Rock, Brick 0.5% 1,203 2% 241
9 0.2 0.3|Asphalt Roofing 0.2% 478 2% 9.5 25
50 [na na Asphalt Paving 0.1% 241 2% 4.8
51 |na na Other C&D 2.1% 5,067 2% 101.3
52 |na na Medically-Related Waste 0.1% 241 2% 48
53 na na Lithium Batteries 0.0% - 2% 0.0
54 na na Autormotive Batteries 0.0% - 2% 0.0
55 na na Other Batteries 0.1% 241 2% 43
56 na na DOther HHW 0.1% 241 2% 48
57 -1.6 -2.1|Bulky Materials 17% 4101 2% 820 -174.9
58 1.6 -2.1|Furniture 3.3% 7,964 2% 159.3 -339.7
59 |na na Other Inorganics 0.6% 1,444 2% 28.9
50 [na na BEE 0.1% 241 2% 48
61 Total|l 100%]| 241,483 1.0% 2459 6 -G424 4 8.6%| 20870.2] 174501
Initiatives EPA Emission Factors PA DEP Composition Data Spreadsheet Analysis Residential Analysis

Figure 7. Calculate the capture rate, tons captured, and MTCOZ2E reduced for each material type associated with the in
Then, add up the totals in columns Q and R. For example, the capture rate for this initiative for this sector is in Cell P45.

Once all the calculations for each material type for an initiative are complete, add up the total tons

itiative.

diverted at the bottom and the total MTCOZ2E reduced at the bottom. Then, calculate the estimated
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capture rate for the initiative by dividing the total tons estimated to be reduced or diverted by the total
tons going to destructive disposal (column E — bottom cell) (Figure 8).
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1 |Delaware County, PA RESIDENTIAL Diversion Potential Analysis
2 ity MSW to Incinerator 2020
GHG GHG 6. Center for Hard to Recycle
Emissions [Emission Materials (CHaRM) (R & C) - Total
Factors s Faclors | PA DEP Waste Characterization Study Infrastructure Capture GHG Emissions |Diversion GHG Check  |Capture Rate
= |(5R) (RorC) September 2022 Est % [Est Tons Rate Total Diversion | Reduction (aa/ac) (Qa/ac) (QA/ac)
Capture | Tons MTCOZ2e
4 MTCO2e |MTCOZ2e |Delaware County MSW 241,493 |Rate Captured |Reduced % (Tons) (MTCO2e) (Tons) (MTCO2e) %
3 -3.2|na Curable/Bulky Rigid Plastics 1.8% 342 7% 303.9 37% 1.606.6 = 1.606.6 = 0.3
4 -3.2|na Remainder/Composite Plastic 1.7% 101 50% 20503 (2,648.2) 20503 (2,648.2) 0.5
5 -1.4 -0.2|5teel Cans 0.5% 203 5% 60.1 -14.4 5% 781.7 (187.4) 781.7 (187.4) 0.65
] -4.8 -9.2[Aluminum Cans 0.5% Ad44 50 722 -661.4 5% 038.7 (8,597.9) 938.7 (8,597.9) 0.65
7 4.3 -9.2|Other Alumninum 0.4% 961 5o 48.1] 440, 5% 24.7 (5722.4) 247 (5.722.4) 0.65
3 -14 -0.2{Other Ferrous Metals 1.6% 3,859 50 193.0 —éﬁg 5% 25084 (601.3) 25084 (601.3) 0.6
9 -2.6 -3.4[Other Non-Ferrous Metals 0.6% 1,444 5% 722 -243.9 5% 938.7 (3,162.1) 938.7 (3,162.1) 0.65
0 -0.6 -0.3[Clear Glass Containers 1.4% 3,376 0% 2025.6 (610.4) 2025.6 (610.4) I
1 -0.8 -0.3|Green Glass Containers 0.4% 961 0% 576.7 (173.8) B76.7 (173.8)
2 -0.6 -0.3|Brown Glass Containers 0.4% 961 0% 576.7 (173.8) 576.7 {173.8) |
3 -0.6 -0.3[Mon-Recyclable Glass 0.9% 2,169 5% 108.4] -32.79 5% 759.0 (228.7) 759.0 (228.7) 0.34
4 =S 0.0{Food Waste 14.8% 35734 (0% 21.440.2 58.7 21.440.2 58.7 i
5 |NA 0.1[Yard Waste - Grass 1.6% 3,859 (0% 23154 2188 23154 218.8
6 |NA 1.1[Yard Waste - Other 5.6% 13,516 0% 8,109.5 8,876.3 8109 8,876.3
7 -1.6 -2 1[Wood - Unpainted 1.8% 4342 27% 11724 (2,500.3) 1172 4 2500.3) 0.z
8 1.6 -2.1|Wood - Painted 4.0% 9,655 27% 2.606.8 (5.550.6) 2606 (5,559.6) 0.2
9 -4.8 -3.5|Textiles & Leather Products 6.8% 16.417 5% 820.8] -2898.7 32% 52633 (18.548.4) 525633 (18.548.4) 0.3
B0 |na na Diapers & Sanitary Products 3.9% 9413 27% 25416 - 25416 = 0.2
k1 na na Animal By-Products 4.0% 9.655 229 21241 = 21241 = 0.23
12 na na Fines 2.2% 5,308 22% 1.167.2 - 1.167.2 = 0.23
i3 |na na Other Organics 2.4% 5791 22% 1.274.0 - 1.274.0 = 0.29
b | na -1.2|Eletronics - Covered Devices 0.2% 478 10% 47.8 —55.; 32% 153.0 (180.9) 153, (180.9) 0.33
ks na -1.2|Other Electronics 0.7% 1,686 10% 168.6 -199.3 32% 539.4 (637.9) 539.4 {637.9) 0.33
he 48 —3.5|Carpet & Carpet Padding 2 7% 5308 L 11678 [@1231) 1167 @123.1) 029
7 |na na Drywall/Gypsum Board 0.7% 1,686 22% 370.8 - 370. = 0.29
e na na Concrete, Rock, Brick 0.5% 1.203 229 264.6 = 264, = 0
9 0.2 0.3[|Asphalt Roofing 0.2% 478 22% 105.2 278 105.2 278 0
0 [na na Asphalt Paving 0.1% 241 22% 53. = 53. = 0
1|na na Other CED 2.1% 5,067 22% 1.114. - 1,114, = 0
2 na na Medically-Related Waste 0.1% 241 22% 53. = 3 = 0
3 [na na Lithium Batteries 0.0% - B 27% - - - -
4 na na Automotive Batteries 0.0% - 5% 27% - - - -
5 na na Other Batteries 0.1% 24 5% 121 27% 65.2 = 65.2 = 0.2
6 [na na Other HHW 0.1% 24 5% 121 27% 65.2 = 65.2 = 0.2
7 1.6 2.1|Bulky Materials 1.7% 410 B% 205.0 -437. 275 1.107. (2,361.2) 1.107. (2,361.2) 0.2
3 1.6 ~2.1|Furniture 3.3% 7 064 50 308.2] -840, 7Y 2 150.4 (4586.1) 21504 (4,586.1) 0.2
3 |na na Other Inorganics 0.6% 1,444 | | 22% 3177 = 37T = 0.23
0 [na na FPE 0.1% Y — 200 53.1 - 53.1 = 0.23
i1 Total| 100%| 241493 [__15%| 35867] _sa7s 45%| 1082424 | (106,575.7)] 1082424 | (106,575.7) 0.45
2 045 1082424 | (106575.7) 1082424 | (106575.7)
3 [oa0C G loAoC _oaoC  IOAGC
4
Initiatives PA DEP Compaosition Data Spreadsheet Analysis Residential Analysis Commercial Results +

Figure 8. Add the total tons captured (column V) and total MTCOZ2E reduced (column W) for each initiative. Then, divide the
total tons for the initiative by the tons going to destructive disposal (for Initiative 6, 3,586 tons / 241,493 tons = 1.5%) to
estimate the capture rate for that initiative. Repeat these steps for each initiative analyzed. Figure 8 also shows the totals for
each material type (capture rate, tons diverted, and MTCOZ2E) and QA/QC calculations.

Repeat these steps for all initiatives in each sector being analyzed. Once each initiative has been
analyzed, add up the total capture rate, total tons estimated to be diverted, and total MTCOZ2E
estimated to be reduced for each material type (across the rows) (Grey columns in Figure 8). Each
material type's total capture rate cannot exceed 100%. Finally, double-check all calculations by
performing QA/QC calculations.
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To perform QA/QC calculations, add the tons of materials estimated to be diverted and tons of
MTCO2E estimated to be reduced across rows and totals down the columns of X, V, Z, AA, AB, and
AC. Make sure the numbers match. The best way to work through QA/QC is to read this document and
have an example spreadsheet open where the calculations are completed. To check the capture rate,
divide the total tons for each material by the total tons that the material represents in the destructive
disposal stream (e.g., for Steel Cans in Figure 8, divide 781.7 tons by 1,203 tons, which equals 65%).

Interpreting and Presenting the Results

The results tab in the Zero Waste Analysis Tool summarizes the results across sectors and initiatives to
estimate the additional tons diverted annually and the estimated GHG emissions reduced annually
once all initiatives are implemented. Therefore, the results tab should include data for each sector and

initiative and the total data (Figure 8).
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2 |RESULTS
3 Residential Commercial Total
GHG Emission GHG Emission GHG Emission
e Reduction Reduction Reduction
Diversion Potential |Estimate Diversion Potential |Estimate Diversion Potential[Estimate
4 (Tons) (MTCOZE) (Tons) (MTCOZE) (Tons) (MTCOZE)
s | 1|8Single Use Foodware and Litter Reduction Ordinance 2 460 6,424 4 955 -9,536 7415 -15,961
6 | 2|Pay-As-You-Throw 20,870 -17,450 20,870 -17,450
7 | 3|Universal Recycing 13,232 -28,514 16,778 -36,256 30,011 64,770
2 | 4|Universal Composting 19,795 577 16,235 -1,764 36,030 -2,340
g | 5|Outreach, Education, and Technical Assistance 48,299 47,732 44,034 -43,280 92,332 -91,013
10| 6|Center for Hard to Recycling Materials (CHaRM) 3,587 -5,879 1,731 -1,357 5318 7,236
11 Total 108,242 -108,576 83,734 -92,195 191,976 -198,770
12 191,976 -198,770|QA/QC
13
14
15 Baseling 2020
16 Delaware County - 2020 Data PADEP -tons Analysis Results
17 Materials - Incineration & Landfill 467,769 275,793
13 Diverted Materials (residential and commercial) 239,799 431,775
19 Total Generation 707 568 707 568
Lo Diversion Rate 34% 61%

Figure 9. The results tab shows the tons of materials estimated to be reduced or diverted from destructive disposal annually
for each initiative by sector and total. It also shows the GHG emissions estimated to be reduced by each initiative by sector

and the total annually.

The total tons estimated to be reduced or diverted from destructive disposal annually can be added to
the baseline data. For example, a community had a 34% diversion rate and diverted 239,799 tons of
materials from destructive disposal before any Zero Waste initiatives. The Zero Waste Analysis Tool
estimated that 191,976 tons of materials could be reduced or diverted annually through the Zero Waste
initiatives. So, 191,976 tons can be added to the 239,799 tons for 431,775 tons annually, increasing the
community’s diversion to 61%. Additionally, showing the new diversion rate in a chart (Figure 10) is a

great way to show the results.
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New Estimated Diversion Potential is 61%
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Figure 10. Once all Zero Waste initiatives are implemented, the new estimated diversion potential is 61%.

100%

The GHG emissions results that estimate annual emission reductions are hard to digest and visualize, so we
suggest using the US. EPA Greenhouse Gas Equivalencies Calculator!! to interpret the results. For this analysis,

we estimated that 198,770 MTCO2E will be reduced annually once all six initiatives are implemented. Using the

equivalencies calculator, that equals the greenhouse gas emissions from 44,323 cars driven for one year. The
results can be made into a graphic. Below is a screenshot showing the results.

198,770 of Carbon Dioxide (CO;) equivalent

This is equivalent to greenhouse gas emissions from:

44,232 gasoline-powered passenger vehicles driven for E

one year (?)

509,556,597
passenger vehicle (3)

miles driven by an average gasoline-powered

=

This is equivalent to CO, emissions from:

/

22,366,378 gallons of gasoline consumed () 19,525,540 gallons of diesel consumed () El\

N
222,652,899 pounds of coal burned @ 2,631 tanker trucks' worth of gasoline @ S

N
25,052 homes' energy use for one year @ 38,676 homes' electricity use for one year @ ‘

N
w—
1,096 railcars' worth of coal burned (3) 459,742 barrels of oil consumed (3) n
B

11 Ys EPA Greenhouse Gas Equivalencies Calculator
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https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator#results

Created by Zero Waste USA in August 2023
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