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1. Purpose

Environment and Climate Change Canada (ECCC) developed this GHG Calculator for Organic Waste
Management (hereafter referred to as the GHG Calculator or Calculator) for use by private and public
sector organizations to calculate and compare greenhouse gas (GHG) emissions of baseline and
alternative management scenarios for a variety of organic waste materials. This User Guide is intended
to support the use of the GHG Calculator for Organic Waste Management.

The Guide is organized into the following sections:

e Section 2: General Information provides an overview of the GHG Calculator worksheet
organization and cell colour codes.

e Section 3: Entering User Input provides an illustrated walkthrough of user inputs required in
the GHG Calculator.

e Section 4: Viewing Results provides information on the format of results provided by the GHG
Calculator

e Section 5: Frequently Asked Questions provides answers to common questions.

For information about the methodologies adopted in the Calculator, please refer to the Methodology
Report.

2. General Information

The GHG Calculator for Organic Waste Management includes five worksheets that are visible to the user.
These worksheets are summarized in Table 2-1 (below), and the sheet tabs are shown in Figure 2-1
(below). User input is entered on the “User Input” sheet, and resulis are viewed on the
“Output_Cumulative Emissions” and “Output_Annual Emissions” sheets.

Introduction USER INPUT Output_Cumulative Emissions Output_Annual Emissions MSW&SS0 Calc |

Figure 2-1: Screenshot of the worksheet tabs that are visible to a user of the GHG Calculator.

Table 2-1: Summary of visible worksheets in the GHG Calculator.

Worksheet Description

Introduction Provides information about the GHG Calculator, including a brief
description of how it works, the file structure and instructions for use
User Input Accepts user input required to model GHG emissions associated

with the selected waste management options

Output_Cumulative Emissions | Summarizes the cumulative emissions associated with waste
management scenarios entered on the “User Input” sheet

Output_Annual Emissions Summarizes the annual emissions associated with waste
management scenarios entered on the “User Input” sheet for a
specific year

MSW&SSO Calc Allows users to define a custom mixed municipal solid waste (MSW)
composition

1 Greenhouse Gas Calculator for Organic Waste Management — User Guide



The cells of the GHG Calculator are colour-coded to indicate whether and how a user can interact with

them:
Table 2-2: Legend and descriptions of cell colours and icons used throughout the GHG Calculator.
Colour Description
. Provides information or instruction, or serves as a placeholder when
White N T
something is not application (“NA”).
Gre Provides a value that is automatically calculated based on a formula within
y the cell.
Green Accepts a numerical, hon-zero, positive value.
Accepts a numerical, non-zero, positive value. Yellow cells are associated
Yellow with recommended defaults that can be viewed by clicking on a nearby
green ? (question mark) symbol.
Blue Includes a drop-down list that is accessed by clicking on the cell. Only

accepts a value selected from its drop-down list.

Green question mark

Provides additional information, such as recommended default values and
descriptions of terminology. Click on the icon to view the information.

Orange

Help a user navigate through the file by switching to the next (or previous)
worksheet. Click on the cell to move to the next (or previous) worksheet.

Grey buttons

Perform an action (by running a hidden macro). Click on the button to
perform the specified action.

2.1. Software Requirements

The GHG Calculator for Organic Waste
Management was developed in Microsoft
Office Excel 2016. It is recommended that
the Calculator be opened using Excel 2016
or a newer version.

In order for the GHG Calculator to work,
users must enable macros upon opening
the Calculator file by clicking on “Enable
Content” in the dialog box that appears at
the top of the window (see Figure 2-2, at
right).

Organic GHG Calculator - DRAFT - Jul-12-2021
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INTRODUCTION

Figure 2-2: Screenshot of the “Introduction” sheet,
identifying the “Enable Content” button that must be pressed
in order to enable macros.
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3. Entering User Input

Using the GHG Calculator involves three steps, which
are all completed on the “User Input” sheet (Figure 3-1,

at right):

These steps should be completed in order (i.e. Step 1,
Step 2, and then Step 3). The steps are explained in

Step 1: Define Your Modeling Options

Step 2: Define Your Waste Stream Inputs
Step 3: Define Your Management Endpoint
Options

the following subsections.

No other input is required to use the GHG Calculator,
although wusers may enter

composition data for mixed MSW, if available.

3.1. Step 1: Define Your Modeling
Options

The first step in the Calculator requests information

on modeling options, including:

The baseline year;
The location for model analysis;

The number of years for model analysis; and

user-defined waste

| Define Your Modeling Options

Step 1:

Step 2:
Define Your Waste Stream Inputs

Step 3:
Define Your Management Endpoint Options

» ... | USERINPUT Output_Cumulative Emissions.

Output Annual Emissions || MSW&SSO Calc

Figure 3-1: Screenshot of the “User Input” sheet,
identifying the three steps required to model GHG
emissions from organic waste management.

The number of alternative scenarios that will be compared to the baseline.

This information is entered at the top of the “User Input” sheet, under the title “Step 1: Define Your
Modeling Options”, as shown in Figure 3-2 (below). These inputs are described in Table 3-1 (below).

3

10
1

~Nm A N =

w @

2|

A

B C

STEP 1: Define Your Modeling Options

Baseline year

Select location for the model analysis:

Enter the number of years for the model
anazlvsis [maxiumum 30 vears):

Select the number of alternative scenarios
that will be compared to the baseline
(maximum 3), then click the button below:

Show Alternative Scenarios

D E F G H | J
2025 | 2
Canada |
30 | 2 Hest\aorksheet

Figure 3-2: Screenshot of the “User Input” sheet, showing the “Step 1” portion of the sheet.

Greenhouse Gas Calculator for Organic Waste Management — User Guide



Table 3-1: Four parameters required to complete “Step 1” on the “User Input” sheet.

Parameter Description Options

Baseline year

Indicates the year at which to start the
model analysis

Enter any whole number between
2000 and 2200

Location for model
analysis

Province/territory-specific or national
average values will be assigned for
grid electricity GHG intensity, default
landfill decay rates, and default
municipal solid waste characterization

Select an option from the drop-
down list, which includes the 13
provinces and territories as well as
“Canada” (to use national average
values instead of values specific to
a province or territory)

Number of years for
model analysis

Indicates the number of years for the
model to analyze

Enter any whole number between 1
and 30

Number of alternative
scenarios that will be
compared to the

Indicates how many alternative
scenarios will be displayed on the

“User Input”, “Output_Cumulative

Enter any whole number between 1
and 3, then press the “Show
Alternative Scenarios” button

baseline Emissions”, and “Output_Annual

Emissions” sheets

3.2. Step 2: Define Your Waste Stream Inputs

Once the modeling options have been entered under “Step 1” of the “User Input” sheet, the next step is
to define the waste stream being modeled. This is done by entering values into the appropriate cells
within the tables under the title “Step 2: Define Your Waste Stream Inputs”. This section includes two to
four tables, depending on how many alternative scenarios are selected under Step 1. The first table
defines the baseline scenario (shown in Figure 3-3, below) to which the alternative scenario(s) will be
compared. The remaining table(s) define the alternative scenario(s).

The tables are organized into four general categories of materials:

¢ Mixed municipal solid waste (MSW);

¢ Mixed source-separated organics (SSO);

¢ Individual source-separated waste materials; and
o \Wastewater biosolids.

Mixed MSW can only be managed through landfilling or incineration. When separated from the mixed
MSW stream, mixed source-separated organics (SSO) and the individual source-separated waste
materials can be managed through landfilling, incineration, composting, dry AD, or wet AD, as
summarized in Table 3-2 (below).

4 Greenhouse Gas Calculator for Organic Waste Management — User Guide
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A E C D E F G H I
STEP 2: Define Your Waste Stream Inputs

Enter the waste stream amounts (tonnes of wet waste pey year ] for the bazeline scenario in the baseline input table. I a certain waste material iz not relevant
The total amount of each waste material lizted under "Available Waste” inthe alternative seenario input tables must be assigned to one of the available managen|
from the baseline scenario as the amount of each waste material that comprises municipal solid waste or the amount of individual source-zeparated waste mate

MIZED ORGANIC STREAMS (MUNICIFAL SOLID WASTE)

Many users will have municipal solid waste [MSW) containing multiple types of arganic waste. The calculator uses province-specific default MS'W profiles bazed
U=ers may wank to model scenarios where a portion of MSW is diverted to an alternative treatment [e.q. the food portion of landfilled MSW is diverted For a compy
weight of each M5 component waste material is provided in the "Available Waste' column [based on the province-specific default M35 characterization). User.
individual waste material (.9, food waste can be directed to an anaerobic digestion Facility and yard waste to a composting Facility).

BASELINE SCENARID

Ton

Landfill Ime r Comp Dry AD TOTAL

Food 0 1) T o A, [ o
Faper i} a & & A& oS 1}
ard Waste 1} a LA hlA MA kA 0
Diapers 1} 1] A, RlA A, [ o
Fet Waste i} a A hg A kA 1}
W ood 1} a & & A& & o
Testiles [non-synthetic) 1} 1] MA, hlA MA kA 1]
Fubber and Leather 0 1} A R 1A, kA 1}
Dither Material (metal, plastic, glass, ete.] 0 1] [ R [ ES 5 0
550: Food Only i} MA& i} i} A& & o
SE50: Food & Yard a MA a a (NS kA o
*ard Wazte: Spring 1} MA 1} 1} [ E:8 A 1]
“ard Waste: Fall i} MA i} i} A A o
"'ard Waste: Awerage Annual Profile 1} M& 1} 1} & [ 1]
ol n Llisds = Ciganics (F50 "
Indi ual Source-Separated Waste Mat
Food MA 1} 1} a 1} 1]
Faper MA 1} 1} 1] 1} 1]
“Tard Waste A 0 0 MA, 0 1}
Diapers MA a a 1] a o
Pt Wazte MA 1} 1} 1) 1} o
Teatiles M T o A i} o
" ood A& 1} & A& 1} o

1 o 1 W e Y we [ e

Baseline management endpoint: Anaerobic digestion [wet]
Type of biozolids [raw, dewatered, digested): Fiaw, not dewatered
Enter volume of "not dewatered” material: 1} m3 [zubic met
Enter tonnes of "dewatered” material: 0 tonnes
Solids content: L percent
| TOTAL | 0 | 0 | [] | 0 | 0 | 0 | [] |

Figure 3-3: Screenshot of the “User Input” sheet, showing the “Step 2” portion of the sheet.

Table 3-2: Management endpoints available for mixed and individual source-separated waste materials

Source
Material Landfilling | Incineration | Composting Dry AD Wet AD Reduced/
Diverted
Mixed MSW v v
Mixed_ source separated v v v
organics (SS0O)
Food v v v v v
Paper v v v v v
Yard waste v v v v
Diapers v v v v v
Pet waste v v v v v
Wood v v v
Textiles v v
Wastewater biosolids v v v 4
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The option “Source Reduced/Diverted” is included to allow for the removal of waste from the analysis.
Waste included under “Source Reduced/Diverted” is not managed under any of the baseline or alternative
scenarios, so it does not contribute to waste management GHG emissions.

Any combination of waste materials and waste management endpoints can be entered under Step 2, as
long as the total mass of each material type is the same between each of the scenarios being compared.

3.2.1. Mixed MSW

This waste material is mixed municipal solid waste (MSW) with a composition based on the location
selected under “Step 1”. When a total quantity of mixed MSW is entered under the “Baseline” scenario,
the quantity of individual organic materials is calculated automatically based on the selected location’s
waste composition. Under the “Alternative” scenarios, the mixed MSW can either be managed as a single
mass, or the individual waste materials can be managed separately.

The quantities of individual source-separated waste materials included in mixed MSW are displayed in
the grey cells beneath the row for “Municipal Solid Waste” (Figure 3-4, below). These values are included
under “Remaining from Baseline” within the “Alternative” scenarios to show how much material must be
entered into the green cells within the “Alternative” scenarios in order to balance the mass between the
“Baseline” and “Alternative” scenarios (Figure 3-4, below). If the materials are not balanced between the
“Baseline” and “Alternative” scenarios, the cells under the “Alternative” scenarios will be bright yellow.

B [ o E F G H I J

BASELINE SCENARIO

2 Tonnes of wet waste per year
Source

Material Reduced
S Landfill  Incineration Composting  DryAD Wer AD iy

h TOTAL
Divertedto

5 Recycling

a8 Muricipal Solid Waste 1a00 5 hA ha ko 1,000
3 : £ b0 ey olid hw'zste profile for uour province of o ente £ haracterizs dats
30 Estimated Composition of Mized MSW
) Food 133 n hA hlA hlA kA 133
32 Papsr 92 0 MNA MNA MA A 3z
33 ‘ard Waste 37 0 MNA MNA MA A 37
34 Diapers 30 0 MNA MNA MA A 30
5 Pet'Waste 22 0 MNA MNA MA A 22
36 Wood 145 0 MNA MNA MA A 145
7 Teatilez [non-synthetic] 18 0 MNA MNA MA A 16
8 Fubber and Leather 15 0 MNA MNA MA A 15
ez Dither Material [metal, plastic, glass, ete.] 450 0 MA MA K A 450
L 15 M o F o R s T u u
Ell

ALTERNATIVE SCENARIO #1 ¥Please review the yellow cells Reset to Zero (Scenaric 1) Reset to Baseline (Scenario 1)

24 Tonnes of wet waste per year
Source
Reduced
" Landfill Incineration  Composting DryAD recus / TOTAL
from “Baseline” Diverted to

5 Recycling

Material Remaining

22 | | Municipal Solid waste [minus any diverted mate| 550 a 0 A A A A a

kil Quantities of material in Mized MSw

3 | [Food 193 [ ] ] ] 0 [ [
32 |[Paper 92 [ [l [l [l i 0 [
33 || Vard Waste 37 a 0 0 0 MA o 0
34 || Diapers 30 a 0 0 0 0 o 0
35 |[Petiaste 22 1] 1] a 1] 0 a a
3* || Wood 145 0 0 0 MNA MNA o 0
37 || Tentiles (non-sunthetic] 16 [ [ A [ [ [ [
38 || Rubber and Leather 15 0 0 A MNA MNA 1] 0
39 | [Other Material [metal plastic, glass, ete] 0 450 0 MA MA MA MA 450

Figure 3-4: Screenshot of the “User Input” sheet, showing the “Baseline Scenario” (top image) and “Alternative
Scenario #1” (bottom image) under “Step 2”. When a total quantity of mixed MSW is entered under the “Baseline”
scenario, the quantities of individual organic materials (e.g. “Food”) are calculated automatically based on the
selected location’s waste composition (top image). These values are included under “Remaining from Baseline”
within the “Alternative” scenarios (bottom image).

Under the “Alternative” scenarios, the mixed MSW can be managed as a single mass, or the individual
waste materials (e.g. “Food”) can be managed separately (Figure 3-5, below). The values under

6 Greenhouse Gas Calculator for Organic Waste Management — User Guide



“Remaining from Baseline” indicate how much of each material must be accounted for in each row of the
“Alternative” scenario.

1 ) I [n] F o] R s T u |
£l —
2z . .
- ALTERMATIVE SCEMARIO #1 Resat to Zero (Scenario 1) Reset to Bassline (Scenario 1)
24 Tonnes of wet waste per year
Source
Material . Landfill Incineration  Composting Dry AD Wet AD iz TOTAL
from "Baseline" Diverted to
25 Recycling
e
28 Municipal Salid Waste [minus any diverted mate| [}] 550 0 hA MA, MA [ 550
| = |
an Ruantities of material in Mized M5V
31 Food 0 0 0 1] 0 1] 0 0
32 Faper 0 1} 1} 0 1} 1] a a
33 || Yard Waste 0 0 0 0 0 A 0 0
24 | |Diapers 0 0 0 0 0 0 1] 1]
35 | | Pt Waste 0 0 0 0 0 0 0 0
36 | | wood 0 0 0 1] A, TA, 0 0
ar Teutiles [non-synthetic) [1] 0 0 MA 1A MA 0 0
3% | | Pubber and Leather 0 0 0 MA 1A A 0 0
29 Cither Material fmetal, plastic, glass, et [1] 450 1] A [ IA ) 450
L il ] o P e R S T u 1l
21
22 . :
= ALTERMATIVE SCENARIO #1 Reset to Zero [Scenario 1) Reset to Baseline (Scenario 1)

24 Tonnes of wet waste per year
Source
R ini Reduced
EmEII'III'.Ig Landfill Incineration Composting Drry AD Wet AD X Lz TOTAL
from "Baszeline" Diverted to
25 Recycling

e W
28 | | Municipal Solid Waste [minus any diverted mate| 1] 357 0 1A MA {13 nA 367
29

i Quantities of material in Mized M5W

3 | |Food o 0 0 193 0 0 0 193
32 || Paper 1] 0 0 T 1] 1] 1] 0
23 || ¥ard Waste 1] 1] 0 0 1] o5 0 0
24 | |Diapers (1] 1} 0 1} 1] 1] 1] 0
35 || Petwaste ] 0 0 0 1] 1] 1] 0
36 || weood o 0 0 0 A A 0 0
37 || Teatiles [non-synthetic) 1] 1] 0 [k [k kA 1] 0
38 Fiubber and Leather 1] 0 0 RA, MA k1A 0 0
33 | | Other Material [metal, plastic, glass, ete) [1] 450 I} [ E A [ Fa [ & 450

Figure 3-5: Screenshot of the “User Input” sheet, showing “Alternative Scenario #1” under “Step 2”. When a total
quantity of mixed MSW is entered under the “Baseline” scenario, the mixed MSW can be managed as a single
mass (top image), or the individual waste materials (e.g. “Food”) can be managed separately (bottom image).

Viewing the Composition of Mixed MSW

To view the municipal solid waste profile for the selected location, click the hyperlink included under the
“Baseline” scenario. This will open the “MSW&SSO Calc” sheet. The “MSW&SSO Calc” sheet includes
a table that shows the municipal solid waste profile for the selected location (Figure 3-6, below).
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A B C D

1| Municipal Solid Waste: Composition
Based on the user-defined model analysis location, a default municipal solid waste composition is assigned specific to the

2 province or territory that has been selected"
3
4|  Usedefault or user-defined values? I Default ]
5
6 MSW Profile:
7 Canada Default User-Defined
8 Food 22.7% 10.0%
S | }|Paper 10.9% 10.0%
10 Yard 4.4% 10.0%
11 Diapers 3.0% 10.0%
12 Pet Waste 3.3% 10.0%
13 Wood 9.9% 10.0%
14 Textiles 1.4% 10.0%
15 Rubber & Leather 1.3% 10.0%
16 Non-Degradable/Other 43.1% 20.0%
17 Total (must equal 100%) 100.0% 100.0%
18
19
20 I Return to Previous Worksheet I

Figure 3-6: Screenshot of the “MSW&SSO Calc” sheet. A red box indicates the municipal solid waste profile for

the selected location (e.g. “Canada”).

Changing the Composition of Mixed MSW

By default, the composition of “Mixed MSW?” is specific to the location selected under Step 1. However,
the composition can be changed to a set of values defined by the user. To change the municipal solid
waste profile to user-defined values, click the hyperlink included under the “Baseline” scenario. This will
open the “MSW&SSO Calc” sheet. The “MSWE&SSO Calc” sheet includes a drop-down cell with the option
Calculator uses “default” or “user-defined” values for the MSW composition. Click
the drop-down cell and switch it from “Default” to “User-Defined”. Then, enter the custom MSW

to select whether the

composition into the green cells of the proceeding table (Figure 3-7, below).

A

B e D
Municipal Solid Waste: Composition

Based on the user-defined model analysis location, a default municipal solid waste composition is assigned specific to the
province or territory that has been selected”

Use default or user-defined values? Default [~

User-Defined

MSW Profile:

User-Defined

Canada Default

Food

Paper

Yard

Diapers

Pet Waste

Wood

Textiles

Rubber & Leather

Non-Degradable/Other

Total (must equal 100%)

Return to Previous Worksheet I

Figure 3-7: Screenshot of the “MSW&SSO Calc” sheet, showing the drop-down cell with the option to select
whether the Calculator uses “default” or “user-defined” values for mixed MSW composition. If “user-defined” is
selected, the waste composition must be defined in the table beneath the drop-down cell.
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3.2.2. Mixed Source-Separated Organics (SSO)

The mixed source-separated organics (SSO) streams approximate the composition of organic waste that
has been separated from the mixed MSW stream through a source-separated organics program. The
waste composition varies between the five options included under “Mixed Source-Separated Organics”
to represent organic waste streams typical of diversion programs that collect:

e Food waste only;
¢ Food waste and yard waste; or
e Yard waste only:

o Spring profile;

o Fall profile; or

o Average annual profile.

To view the composition of the five mixed organic waste streams, click the hyperlink included under the
“Baseline” scenario (Figure 3-8, below). This will open the “MSW&SSO Calc” sheet, where there is a
table that shows five default mixed organic compositions corresponding to the five mixed source-
separated organics waste streams (see Figure 3-9, below).

L) E C u] = [= G H |
ZT

22
23
; Tonnes of wet waste per year

BASELINE SCENARIO

Source

(S EEE] Reduced/
Landfill Incineration Composting Diry AD Wet AD :

Diverted to
26 Recycling

kb i w the Municipal Solid w'aste
Estimated Composition of Mized MSW

31 Food 133 1] 12 12 12 TA, 133
a2z Paper a9z 1} 2 2 M& & 32
33 “ard Waste 37 1] 12 12 & I a7
a4 Diapers an 1] M M Ma MA, 30
35 Fet Waste 22 1] 23 23 23 [ 22
36 oo 145 1] 12 12 12 TA, 146
ar Textiles [non-synthetic) 16 1] MA MA MA MA, &
et Fubber and Leather 15 0 & & & I 15
e} Cither Material [metal, plastic, glass, ete.) 450 0 [ E) [ E) [ E) [E) 450

4 Mized Source-Separated Organics [550)

42 550: Food Only 0 MA 0 0 2 A, 0
43 S50 Food & Y ard 1] LA 0 0 23 MA 0
44 *f'ard W aste: Spring 1] A, 1] 1] MA [k 1]
45 ‘ard wWaste: Fall 0 MA 0 0 2 A, 0
4E A L LB il 1] MA 0 0 [ E A, 0

Figure 3-8: Screenshot of the “User Input” sheet, showing the “Baseline Scenario” under “Step 2”. The red box
shows the hyperlink for the “MSW&SSO Calc” sheet.
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A B C D E F G

»s| Mixed Source-Separated Organics ($50): Composition
26

27 Mixed Source-Separated Organics (S50) can refer to the following types of waste disposal situations

28 1. The organic component of the municipal solid waste (MSW) disposal stream;

29 2. Source-separated organics (550) that have been extracted from the MSW disposal stream through a waste diversion program;
30 3. Yard waste that has been extracted from the MSW disposal stream through a yard-specific waste diversion program.

31 Several default mixed organic compositions have been provided below to aid users in allocating component materials:

32

Yard Waste: Average

550 Profile: $50: Food Only $50: Food & Yard Yard Waste: Spring Yard Waste: Fall )

33 Annual Profile
34 Food 80% 35% 0% 0% 0%

35 Grass / Garden 0% 10% 60% 10% 35%

36 Leaves 0% 25% 20% 60% 40%

37 Branches 0% 20% 20% 30% 25%

38 Wood 4% 5% 0% 0% 0%

39 Paper 10% 3% 0% 0% 0%

40 Diapers 6% 2% 0% 0% 0%

41 Total Yard 0% 55% 100% 100% 100%
42 Total 100% 100% 100% 100% 100%

Figure 3-9: Screenshot of the “MSW&SSO Calc” sheet, showing five default mixed organic material compositions
corresponding to the five mixed source-separated organics waste streams included on the “User Input” sheet.

The compositions of the five material categories included under “Mixed Source-Separated Organics”
cannot be changed.

3.2.3. Individual Source-Separated Waste Materials

Individual source-separated waste materials that can be modeled in the Calculator include:

e Food waste e Pet waste
o Paper o Textiles

e Yard waste e Wood

e Diapers

Users interested in modeling waste management alternatives for these individual waste materials enter
guantities of each waste material into the “Baseline” and “Alternative” scenario sections. If the materials
are not balanced between the “Baseline” and “Alternative” scenarios, the cells under the “Alternative”
scenarios will be bright yellow.

3.2.4. Wastewater Biosolids

To model the management of biosolids, the following information must be entered into the “Wastewater
Biosolids” section of Step 2, under the “Baseline” scenario (Table 3-3, below):

Table 3-3: Information required to model management of wastewater biosolids.

Parameter Options

Baseline management endpoint e Landfilling

Incineration

Compost

Anaerobic digestion (wet)
Raw, not dewatered
Raw, dewatered
Digested, not dewatered
Digested, dewatered

Type of biosolids (raw, dewatered, digested)
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Volume of sludge or biosolids (not-dewatered)

Enter a whole number and select the volumetric
units from the drop-down cell (m?, L, or ft3) if the
type of biosolids or sludge selected is not-
dewatered

Mass (tonnes) of dewatered biosolids

Enter a whole number (in tonnes) if the type of
biosolids selected is dewatered

Solids content

Enter a whole number; suggested values:
e Raw, not dewatered = 1%
¢ Raw, dewatered = 25%
¢ Digested, not dewatered = 3%
o Digested, dewatered = 25%

A B cC D E | F G H o [

66

67 o 0 b 0 na | o ] na | 0
63 Baseline management endpoint: Anaerobic digestion [wet)

89 | Type of biosolids [raw, dewatered, digested): FRaw, not dewatered

70 | Enter volume of raw sludge: 0 ma3 [cubic metr ?

71 Enter tonnes of digested biosolids: 0 tonnes

72 Solids content: 0% percent

73

74 | |TOTAL | 0 | 0 | 0 | 0 | 0 | 0 | 0 |

Figure 3-10: Screenshot of the “User Input” sheet, showing the wastewater biosolids portion of Step 2, under the
“Baseline”.

Whether the quantity is entered as a mass or a volume depends on the type of biosolids, as summarized

in Table 3-4 (at right).

After the information in Table 3-3 has been entered into the “Wastewater Biosolids” section under the
“Baseline” scenario, only the “Alternative management endpoint” must be selected for the “Alternative”

scenarios.
Table 3-4: Information required to model management of wastewater biosolids.
Type of Biosolids ' Units for Quantity
Raw, not dewatered Volume
Raw, dewatered Mass
Digested, not dewatered Volume
Digested, dewatered Mass
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3.3. Step 3: Define Your Management Endpoint Options

Once the waste stream has been defined under “Step 2” of the “User Input” sheet, the next step is to
define the management endpoint options. This is done by completing the fields under the title “Step 3:
Define Your Management Endpoint Options”. The fields must be completed for the “Baseline” scenario
as well as each of the “Alternative” scenarios that are included within the model analysis (as indicated
under Step 1). The fields are organized by waste management endpoint, as summarized in Table 3-5
and shown in Figure 3-11 (below). The fields associated with a particular management endpoint will be
colored grey until waste has been entered under that management endpoint, at which point the fields will
be colored yellow (enter a value) or blue (select a drop-down option). For example, the fields associated
with the “Landfill” option will be colored grey until waste has been entered under the “Landfill” portion of
the table within Step 2.

A B c o E F

STEP 3: Define Your Management Endpoint Options

T LANDFILL
78 | Average distance from waste collaction to Landfill jkm)

L]

20 | TypeofLandfill Gas LFG) recovery LFG recovery for flaring

32 | LFGrecovery sfficiency (%) 5%

84 | Energytype dizplaced by LFG utilization Mone: Flare only

2 AMAEROBIC DIGESTION (AD)

a7 Average distance from waste collection te AD facility [km) 30
a8

23 Average distance from AD facility to curing/composting facility (km) 30
a0

91 | Average distance from AD/composting/curing facility to digestate 30
az zpplication km)

[
|
32 | ADbiozas used to satisfy on-site electricity demand [ Yes
|
[
|

9 | Surplus biogas management or utilization Grid Electricity
%

97 | Include fertilizer offset? [Yes/No) Ves

)

99 | Digestate Curing/Biosolids Compasting? [Yes/Na) Yes

100

01 COMPOSTING

102 | Averaze Distance to Compost Facility (km) | 15 |
03

104 | Average distance from Compost Facility to fina| destination of compost [ 15 ]
w5 | (km)

106

107 | Type ofcomposting process. [ Windran ]
g

108 | Include fertilizer offset? (Yes/No) | ko |
10

m INCINERATION

12 | Energytype displaced by haat racovery [ No Energy Recovery |
12

4 | Average Distance to Incineration Facility [km) [ 15 ]

Figure 3-11: Screenshot of the “User Input” sheet, showing the “Step 3” portion of the sheet. The fields
associated with a particular management endpoint will be colored grey until waste has been entered under that
management endpoint in the table under Step 2.
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Table 3-5: Management endpoint options available under “Step 3” on the “User Input” sheet.

Field
Landfill

Options

Average distance from waste collection to
landfill (km)

Enter a whole number that is greater than zero (0)

Type of landfill gas (LFG) recovery

Select an option from the drop-down list

LFG recovery efficiency (%)

Enter a whole number that is greater than zero (0)

Energy type displaced by LFG utilization

Select an option from the drop-down list

Anaerobic Digestion

Average distance from waste collection to AD
facility (km)

Enter a whole number that is greater than zero (0)

Average distance from AD facility to
curing/composting facility (km)

Enter a whole number that is greater than zero (0)

Average distance from AD/composting/curing
facility to digestate application (km)

Enter a whole number that is greater than zero (0)

AD biogas used to satisfy on-site electricity
demand

Select an option from the drop-down list

Surplus biogas management or utilization

Select an option from the drop-down list

Include fertilizer offset?

Select an option from the drop-down list

Digestate curing/biosolids composting?

Select an option from the drop-down list

Composting

Average distance to compost facility (km)

Enter a whole number that is greater than zero (0)

Average distance from compost facility to final
destination of compost (km)

Enter a whole number that is greater than zero (0)

Type of composting process

Select an option from the drop-down list

Include fertilizer offset?

Select an option from the drop-down list

Incineration

Energy type displaced by heat recovery

Select an option from the drop-down list

Average distance to incineration facility (km)

Enter a whole number that is greater than zero (0)
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4. Viewing Results

Once Step 3 of the User Input is complete, the model output can be viewed on the “Output_Cumulative
Emissions” and “Output_Annual Emissions” sheets.

4.1. “Output_Cumulative Emissions”

The “Output_Cumulative Emissions” sheet displays the cumulative GHG emissions associated with the
values entered on the “User Input” sheet, for the timespan selected under “Step 1” on the “User Input”
sheet. The “Output_Cumulative Emissions” sheet is organized into three sections as follows:

z Cumulative GHG Emissions
4 (2025 to 2055)
5 (tonnes of COZ eq)
A bar graph at the top of the worksheet B
provides a visual summary of the cumulative - £
emissions associated with the model timespan, Z
which is indicated above the graph.
A B C D E
a1
54
55 Cumulative GHG Emissions, By Source and Management Endpoint
56 (2025 to 2055)
5 (tonnes of CO2 eq)
= ALTERNATIVE
BASELINE SCENARIO
59 #1
60 LANDFILL
A table in the middle of the worksheet |[7 | [t e .
provides the itemized GHG emissions and |& | [caeeo e flaros A
emission reductions associated with the | enay hcament tton AT N
Baseline Scenario and Alternative scenarios ssl Landfill Methane Emissions (FUgitive & Flaring) (CHy) f 5,782 0
. o “ ” 66 Fugitive Emissions from LFG Combustion (CH,) 0 0
identified on the “User Input” sheet. The grey |[. E—— " .
cells indicate options that were selected under |7 [ [z - :
“Step 3” on the “User Input” sheet, and the white  |» Methane Sip from Processing LFG for Snergy (CHa 0 0
cells provide the GHG Calculator outputs. ol e = —
73 On-sire biogas use (option) N/A N/A
74 Surplus biogas management (option) N/A N/A
75 Curing (option) N/A N/A
76 Process Methane Emissions (Fugitive & Flaring) (CH,) 0 [
7 Process Energy (CO;) 0 o
78 Digestate Management {N,O, CH, and CO,) 0 1]
79 Transportation (CO,) 0 [
80 Avoided Energy (CO,) 0 1]
a1 (Avoided Fertilizer Production (CO,) 0 1]
Composnnc A anp appucAION
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1% '\7AOIGE] EGLII[ITEL 0 5
13 'wAOIgeq EUSLEA g o
A summary table at the bottom of the - T T e o oo g T
worksheet summarizes the itemized GHG - B S N =
emissions and emission reductions. This table is .. : : pr—
eomee BY2ENME WILEBUVLIAE
used to populate the bar graph at the top of the
WO rkS h eet_ = Crwn|sfine @GHE EwizzIouz (fouusz cO3 &d) (5052 £o 5022)
10e
v B C D E

4.2. “Output_Annual Emissions”

The “Output_Annual Emissions” sheet displays the annual GHG emissions associated with the values
entered on the “User Input” sheet, for the year selected at the top of the “Output_ Annual Emissions”
sheet. The “Output_Annual Emissions” sheet is organized into four sections as follows:

AB C | D E F
2 4
3 Annual GHG Emissions
H | (tonnes of €O, eq/year)
s
9 Select year between (2021 and 2051)I
10
BASELINE ALTERNATIVE
1 SCENARIO #1
A summary table at the tOp Of the 12| | |Landfill Methane Emissions (Fugitive & Fiaring) (C 408 0
worksheet summarizes the GHG emissions |5 | | [Fusitive and process Emissions (N0, cHe cO. 0 135
and emission reductions for the year | | |ProcessEnerevico) o 27
. . . 15 Transportation (CO;) 2 6
specified above the table This table is used | | [orecrewssions co.ea — —
to populate the bar graph beneath the table. | || [osrerence rrom saseune ormecn (co, ea : 202
18 | Avoided Energy (CO;) 0 -196
19 Avoided Fertilizer (CO;) 0 -24
20| | |AvoiDED Emissions (co, eq) 0 -220
21 DIFFERENCE FROM BASELINE (AVOIDED) (CO, eq) - -220
2| | [roma 410 51
AB C D E F [
237
24
25 BASELINE ALTERNATIVE SCENARIO #1 = Avokled FetGlier (C22)
26 T %00
27 8’* 800 = Avoided Energy (CO2)
A bar graph in the middle of the |=|| %™
. . € m Fugitive and Process
worksheet provides a visual summary of the |z || £ s ﬁs’m,mw, o,
annual emissions associated with the year |5 || £ e B Trnsportton (c02)
. E |
specified at the top of the worksheet = E a | } - m Proces Enegy (€02
35 B | |
23 Annual GHG Emissions (tonnes CO2 eq), by saurce
;2 Note: Quantities above "0 are direct GHG emissions and quantities below "0" are emissions that are avoided.
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A net emissions line graph and
associated table follow, which provide the
annual net GHG emissions (i.e. direct
emissions minus avoided emissions) for
select years between the first and last years
of the model timespan.

Note 1: results account for both direct
emissions and emission  reductions
achieved through avoided energy and
fertilizer production emissions.

Note 2: results are shown for select years
between the first and last years of the model
timespan.

A direct emissions line graph and
associated table at the bottom of the
worksheet provide the annual direct GHG
emissions (not accounting for the emissions
reductions) for select years between the first
and last years of the model timespan.

Note 1: results include direct emissions only.
Note 2: results are shown for select years
between the first and last years of the model
timespan.

AB C D E F
54
55 |
s Annual GHG Emissions | (Direct - Avoided Emissions) | INotell
57 | (tonnes of CO, eq/year)
58
59|
60
61 oy P
T 800 -
62 2 —
700 —
63 o 4
& 800 -
64 £ e
g s ~
sl % >
66 2 il
E 300 ,/
67 | £ A
od 5 wo
69 | 0 £
70 2025 2028 2031 2034 2037 2040 2043 2046 2049 2052 2055
14 1 w—BASELINE ALTERNATIVE SCENARIO #1
72
73
74 ANNUAL GHG EMISSIONS (2025 to 2055)
Saktini ALTERNATIVE
75 | Note 2 SCENARIO #1
76| | 2025 2 51
77 2028 144 51
78 2031 269 -51
79 2034 377 51
80 2037 472 51
81 2040 555 -51
82 2043 627 -51
83 2046 691 -51
84 2049 746 -51
85 2052 794 51
86 2055 837 -51
L——
AB z D E F
102
103
104 GHG Emission Summary}- Direct Only | Note 1 |
105/ (tonnes of CO, eq;
106
107
108
109 800
110 _. 800 -
g £
11 °, -
8 700 =
12 % 600 i~
113 £
1 S so0
114 K /
§ 400 7
115 3
116 E M 7
117 2 o e
o 7
118 100 7
119 0 —d
120 2025 2028 2031 2034 2037 2040 2043 2046 2048 2052 2055
121 e B ASELINE ALTERNATIVE SCENARIO #1
122
123
124 ANNUAL GHG EMISSIONS (2025 to 2055)
- e Basee Cbig:
Note 2
126 e 2025 2 169
127 2028 144 169
128 2031 269 169
129 2034 377 169
130 2037 472 169
131 2040 555 169
132 2043 627 169
133 2046 691 169
134 2049 746 169
135 2052 794 169
136 2055 837 169
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5. Frequently Asked Questions

5.1. Why Are the Cells under Step 2 on the “User Input” Sheet
Colored Yellow?

When using the GHG Calculator to model the management of an organic waste stream, the waste stream
must be defined under “Step 2” of the “User Input” sheet. This is done by entering values into the tables
under the title “Step 2: Define Your Waste Stream Inputs”. This section includes two to four tables,
depending on how many alternative scenarios are selected under Step 1. The first table defines the
baseline scenario to which the alternative scenario(s) are compared. The remaining table(s) define the
alternative scenario(s).

In order to compare a baseline scenario with an alternative scenario, the same quantity of each type of
waste material must be entered in both the “Baseline” section as well as each of the “Alternative” sections
that are included in the analysis. For example, if 1,000 tonnes of “Food” is entered under “Individual
Waste Materials” within the “Baseline” section, 1,000 tonnes of “Food” must also be entered under the
“Individual Waste Materials” within the “Alternative” sections. Although the total quantity of “Food” must
be the same between the sections, it can be distributed differently among the waste management
endpoints. For example, 1,000 tonnes of “Food” could be entered in the “Landfill” column within the
“Baseline” section, and 1,000 tonnes of “Food” could be entered in the “Compost” column within the
“Alternative Scenario #1” section. Some examples of how to balance the mass of waste between the
sections are shown in Table 5-1 (below).

Table 5-1: Examples of how to balance the mass of waste between the baseline and alternative sections under
“Step 2” on the “User Input” sheet.

Baseline Scenario
1,000 tonnes of “Food” in the
“Landfill” column

Alternative Scenario #1
500 tonnes of “Food” in the
“Landfill” column, and 500
tonnes of “Food” in the
“Compost” column

500 tonnes of “Food” in the
“Landfill” column, and 500
tonnes of “Food” in the
“Compost” column

1,000 tonnes of “Food” in the
“Compost” column

500 tonnes of “Food” in the
“Compost” column, and 500
tonnes of “Food” in the “Wet
AD” column

1,000 tonnes of “Food” in the
“Wet AD” column

Comments

Mass is balanced — both the
baseline and alternative
sections have a total of 1,000
tonnes of “Food”

If the mass of each type of waste material is not balanced between the baseline and alternative sections,
some of the cells within the alternative section will turn yellow (Figure 5-1, below). This indicates that the
total quantity of material within that row under the “Alternative” section does not match the total quantity
of material within that row under the “Baseline” section.
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)

22
23
24

=

] B F

BASELINE SCENARIO

Tonnes of wet waste per year

Source
Material Reducedf
S Landfill Incineration Composting Diry AD Wet AD _E Head)
Diverted to
Recycling
Individual Source-Separated Waste Materials
Food 500 MA 0 0 0 0 500
Faper 1] A, 1] 1] 1] 1] 1]
‘ard wWaste 500 MA 0 0 A 0 500
Diiapers 1] LA 0 0 0 0 0
Fet Waste 0 A 1] 1] 1] 1] 1]
Textiles 0 MA 2 2 2 0
Wood [ HA, [ A ne] MNote 11 [
| ||
|ToTAaL 1o00 | 0 | 0 | 0 0 | 0 I 1ooo |
L] I ] a = e R 5 T u

ALTERMATIVE SCENARIO #1 **Please review the yellow cells

Tonnes of wet waste per year

Source
Tlate s ining !
e REI‘HEIHII‘II_, Landfill Incineration Composting Diry AD Wet AD r‘jEd == TOTAL
from "Baseling" Diverted to
Recycling
——
Individual Source-Separated Waste Ma

Food 500 1] TA, 1] 1] 1] 1] 1]
Faper 0 1] A, 1] 1] 1] 1] 1]
Yard Waste 500 1] LS 1] 1] A 1] 1]
Diiapers 0 1] A, 1] 1] 1] 1] 1]
Pet waste 0 0 A& 0 ] ] 1] 1]
Testiles 0 1] A, TA, hA, hA, 1]
wiood i} [i hA i hA hA Note 1 [
|ToTAL | 1,000 [ [ [ | [ | [ | [0 1] [0

Figure 5-1: Screenshot of the “User Input” sheet, showing the “Baseline Scenario” and “Alternative Scenario #1”
under the “Step 2” portion of the sheet (some rows have been hidden). The mass of “Food” and “Yard Waste”
under “Individual Waste Materials” is not balanced between the “Baseline” and “Alternative” scenarios. Note 1

shows that the total quantity of waste enter for the “Baseline” is 1,000 tonnes, whereas the total quantity of waste

entered for the “Alternative” is 0 (zero) tonnes. Note 2 shows that 500 tonnes of “Food” and 500 tonnes of “Yard
Waste” still remain from the “Baseline” and must be allocated. Figure 5-2 (below) demonstrates how the mass
could be balanced.
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A =] = u] E F G H .
£1
2z
- BASELINE SCENARNY
24 Tonnes of wet waste per year

Source
Material Landfill Incineration Composting Drry AD Wet AD R.Ed uced TOTAL
Diverted to

26 Recycling
it} Individual Source-Separated Waste Materials
54 Food 500 2 0 0 0 0 500
1] Paper 1] 12 1] 1] 0 1] 0
E1 ‘ard wWaste 500 2 0 0 A, 0 500
62 Diiapers 0 MA 0 1] 1] 0 1]
x] Pet Waste 0 2 0 0 0 0 0
B4 Tegtiles 1] 12 TA, 1A TA, 0
65 | |wood 0 1A i TA na] Mote 1 0
T3
74 | |TOTAL [ tooo | 0 | 0 | 0 | 0 | 0 I oo |

L 5] 1} [n] F Le] 5} g T u
£1
22 5 c
= ALTERNATIVE SCENARIO #1 Reset to Zero (Scenaric 1) | Reset to Bassline (Scenario 1) |
24 Tonnes of wet waste per year

Source
Matena REI‘I‘IEII‘III'.I:;: Landfill Incineration Composting Drry AD Wet AD BEHLII:EH..' TOTAL
from "Baseline" Diverted to

26 Recycling
RE Individual Source-Separated Waste Materials
59 Food [1] 0 MA 0 0 500 0 A00
B0 | |Paper 0 0 A 1] 1] 0 1]
E1 “ard Wazhe [1] 0 PA 250 250 FlA 0 A00
&2 | |Diapers 0 0 A 1] 1] 0 1]
B3I | |PetWaste 0 0 A, 0 0 0 0 0
B4 || Tentiles 0 0 TA, 12 TA, 1A 1]
65 | [wood 0 i ha i hA HA, Note 1 0
T3 i
74 ||TOTAL | [ | 1] | [ | 250 | 250 | 500 | 0 1.000

Figure 5-2: Screenshot of the “User Input” sheet, showing the “Baseline Scenario” and “Alternative Scenario #1”
under the “Step 2” portion of the sheet (some rows have been hidden). The mass of “Food” and “Yard Waste”
under “Individual Waste Materials” is balanced between the “Baseline” and “Alternative” scenarios. Note 1 shows
that the total quantity of waste enter for both the “Baseline” and “Alternative” is 1,000 tonnes. Note 2 shows that O
(zero) tonnes waste remain from the “Baseline” as all of the waste had been allocated. Figure 5-1 (above)
demonstrates how the mass could have been unbalanced.
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5.2. Why Are the Fields under Step 3 on the “User Input” Sheet
Colored Grey?

When using the GHG Calculator to model the management of organic waste, the management endpoint
options must be defined under “Step 3” of the “User Input” sheet. This is done by entering values into the
fields under the title “Step 3: Define Your Management Endpoint Options” for both the “Baseline” scenario
as well as the “Alternative” scenario(s). The fields are grouped by waste management endpoint (Figure
5-3, below). The fields under a particular waste management endpoint will remain grey until waste has
been entered under that waste management endpoint in the table under “Step 2”. For example, under
the “Baseline” scenario, if 1,000 tonnes of mixed MSW is entered under “Landfill”, the fields under
“Landfill” will change from grey to yellow and blue, and the fields under the other waste management
endpoints will remain grey (Figure 5-3, below). Yellow indicates that the field can receive any non-zero,
positive value, whereas blue indicates that the filed contains a drop-down list (Figure 5-4, below).

A 5 c D E 3 A 5 C D £ 3
STEP 3: Define Your Management Endpoint Options STEP 3: Define Your Management Endpoint Options

76 76
77| LANDFILL 77| LANDFILL
78| Average distance from waste collection to Landfill (km) | 15 | 78 Average distance from waste collection to Landfill (km) | 15 |
kel 79
8| Typeof Landfill Gas [LFG) recovery [ No LFG Recovery | |80 Type of Landfil Gas (LFG) recovery [ No LFG Recovery |
a1 8
82| LFG recovery efficiency (%) | 75% | 82| LFG recovery efficiency (%) | 75% |
a3 83
84| Energytype displaced by LFG utilization [ None: Flare only | |22 Energytype displaced by LFG utilization [ None: Flare only |
a5 85
36| ANAEROBIC DIGESTION (AD) 86| ANAEROBIC DIGESTION (AD)
87| Average distance from waste callection to AD facility (km) [ 30 | |87 Average distance from waste collection to AD facility (km) [ 30 |
88 88
ga| Average distance from AD facility to curing/composting facility (km) [ 30 ] [s2| Average distance from AD facility to curing/composting faility (km} | 30 ]
90 90
91| Average distance from AD/composting/curing facility to digestate | 30 | 91| Average distance from AD/composting/curing facility to digestate | 30 |
92| application (km) 92| application (km)
93| AD biogas used to satisfy on-site electricity demand [ Yes | |93 AD biogas used to satisfy on-site electricity demand [ Yes |
94 94
95|  Surplus biogas management or utilization [ Grid Electricity ] |25 surplus biogas management or utilization [ Grid Electricity |
% %
97| Include fertilizer offset? (ves/No) [ Yes ] |97 Include fertilizer offset? Yes/No) [ Yes |
£ 8
90| Digestate Curing/Biosolids Composting? (Yes/No) [ Yes ] |22 Digestate Curing/Biosolids Composting? (Yes/No) [ Yes |
100 100
01| COMPOSTING 101  COMPOSTING
102 Average Distance to Compost Facility {km) [ 15 | |102  Average Distance to Campost Facility {km) [ 15 |
103 103
104 Average distance from Compost Facility to final destination of compost [ 15 | |10s]  Average distance from Compost Facility to final destination of compost [ 15 |
105| (km}) 105 (km)
106 106
107| Type of composting process [ Windrow | [197| Type of composting process [ Windrow |
108 108
08|  Include fertilizer offset? (Yes/No) [ No | 109 includa fertilizer offset? (Yes/No) [ No |
110, UL
111| INCINERATION 111 INCINERATION
112|  Energy type displaced by heat recovery [ No Energy Recovery. | 1112 Energy type displaced by heat recovery [ No Energy Recovery |
113 4B
114)  Average Distance to Incineration Facility (km) [ 15 | |11 Average Distance to Incineration Facility (km) [ 15 |

Figure 5-3: Screenshot of the “User Input” sheet, showing the “Step 3” portion of the sheet. Fields associated
with a particular management endpoint will be colored grey until waste has been entered under that management
endpoint in the table under Step 2.
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A B C D E F

STEP 3: Define Your Management Endpoint Options
76

77| LANDFILL

78| Average distance from waste collection to Landfill (km) | 15 |
79

g0| Type of Landfill Gas [LFG) recovery No LFG Recovery I -
81

| LFG recovery eficiency (% Eoecoreion o

83

2 | Energy type displaced by LFG utilization | None: Flare only |

Figure 5-4: Screenshot of the “User Input” sheet, showing the “Step 3” portion of the sheet. Yellow indicates that
the field can receive any non-zero, positive value, whereas blue indicates that the filed contains a drop-down list.

5.3. Why Are There Multiple Rows for “Food” on the “User Input”
Sheet?

The GHG Calculator was designed with the intention that it would be useful to a wide audience, such as:

¢ A municipality looking at its mixed MSW stream to see the effect of diverting particular organic
materials, such as food waste;

¢ A municipality looking at its mixed source-separated organics stream and comparing diversion
management endpoints;

e A waste generator looking at diverting a particular waste material, such as food waste.

As such, the tables under “Step 2” on the “User Input” sheet are organized into four general categories
of materials:

e Mixed municipal solid waste (MSW) e Individual source-separated waste materials
¢ Mixed source-separated organics ¢ Wastewater biosolids

Some materials, such as “Food”, are included under several of the four general categories:

e As a fraction of the mixed MSW stream, “Food” is included under “Mixed MSW” so that the
effect of separating food waste from mixed MSW (e.g. through an SSO program) can be
assessed.

e Food waste is also included as a fraction of the mixed source-separated organics streams
resulting from an existing SSO program, like the streams listed under “Mixed Source-Separated
Organics”.

e “Food” can also be modeled as an independent material under the “Individual Source-Separated
Waste Materials” portion of the table.
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21
22
BASELINE SCENARIO
23
24 Tonnes of wet waste per year
Sour
Material . R R _ Red /
Landfill Incineration ~ Composting Dry AD Wet AD Diverted to TOTAL
25 R ling
27
28 Municipal Solid Waste 1,000 0 NA NA NA NA 1,000
29 ck here to view the Municipal Solid Waste prof
30 Fatimated Compaosition of Mixed MSW
31 193 0 NA NA NA NA 193
32 Faper 92 0 NA NA NA NA 92
33 | |Yard Waste 37 0 HA HA HA HA 37
34 | |Dispers 30 0 HA HA HA HA 30
35 | |PetWaste 22 0 HA HA HA HA 22
36 Wood 145 0 NA NA NA NA 145
37 Textiles [non-synthetic) 16 (1] Na& Na& Na& Na& 16
38 Rubber and Leather 15 1] NA& NA& NA& NA& 15
39 Cther Material [metal, plastic, glass, etc.) 450 [1] N& N& N& N& 450
40
4 Mivad Snurca-Saparated Organics [550)
42 100 NA 0 0 NA NA 100
43 580: Food & Yard 0 NA 0 0 NA NA 0
44 Yard Waste: Spring (1] MNA (1] (1] MNA MNA (1]
45 ‘Yard Waste: Fall 1] NA& 1] 1] NA& NA& 1]
46 ‘Yard Waste: Average Annual Profile (1] Na& (1] (1] N N (1]
47 ~Click here to view the default Mixed Source-Separated Organics (350) profiles
57
58 teclinsic 3] Source-Separated Waste Materials
59 100 NA 0 0 0 0 100
60 Paper (1] Na& (1] (1] (1] (1] (1]
61 Yard Waste 0 NA 0 0 NA 0 0
62 Diapers (1] Na& (1] (1] (1] (1] (1]
63 Pet Waste 0 NA 0 0 0 0 0
64 Textiles 0 NA NA NA NA 0 0
65 Wood [t} NA [t} NA NA [t} 0
73
74| [romar [ 1200 | 0 | 0 | 0 [ 0 | 0 [ 1200 |

Figure 5-5: Screenshot of the “User Input” sheet, showing the “Baseline Scenario” under “Step 2”. Red boxes
highlight three rows associated with “Food”.

Values can be entered in any of the rows associated with “Food”, as long as the total quantity of waste
for each row is equal between the “Baseline” and “Alternative” scenarios.
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5.4. What Is the “Remaining from Baseline” Column on the “User
Input” Sheet?

When using the GHG Calculator to model the management of an organic waste stream, the waste stream
must be defined under “Step 2” of the “User Input” sheet. For more information on how to complete Step
2, please refer to Section 3.2 (Step 2: Define Your Waste Stream Inputs) and Section 5.1 (Why Are the
Cells under Step 2 on the “User Input” Sheet Colored Yellow?).

When completing Step 2, values can be entered into the green cells corresponding to any of the waste
material types (i.e. in any of the rows) and any of the waste management endpoints (i.e. any of the
columns). However, the total quantity of any particular waste material must be equal between the
“Baseline” and “Alternative” scenarios. After entering values into the “Baseline” scenario, the total quantity
of each waste material that must be allocated within each “Alternative” scenario is indicated in the
columns entitled “Remaining from Baseline”. “Remaining from Baseline” is the quantity of a waste
material that has not yet been allocated under the “Alternative” scenario. In the example below (Figure
5-6), 1,000 tonnes of “Food” was entered under “Landfill” within the Baseline scenario. This quantity can
be seen under “Remaining from Baseline” within Alternative Scenario #1 (Figure 5-6, Note 1 and Note
2). Once the waste material has been allocated to a waste management endpoint under Alternative
Scenario #1, “Remaining from Baseline” will show 0 (zero) (Figure 5-6, Note 3).
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62 | |Diapers 0 o NA 0 o o [} o
63 | |PetWaste 0 [] NA ] [] [] (] []
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Figure 5-6: Screenshot of the “User Input” sheet, showing “Alternative Scenario #1” under the “Step 2” portion of
the sheet (some rows have been hidden). Note 1: when 1,000 tonnes of “Food” is entered within the Baseline
Scenario, the quantity of “Food” that must be allocated under Alternative Scenario #1 is shown in the “Remaining
from Baseline” column. Note 2: when 500 tonnes of “Food” is allocated under Alternative Scenario #1, 500 tonnes
remains from the Baseline. Note 3: when 1,000 tonnes of “Food” is allocated under Alternative Scenario #1, 0
(zero) tonnes remain from the Baseline.

24 Greenhouse Gas Calculator for Organic Waste Management — User Guide



5.5. Why Do | Get an Error Message during Step 1 on the “User
Input” Sheet?

The first step in modeling GHG emissions from organic waste is to define the modeling options. This
requires four (4) pieces of information:

The baseline year,

The location for model analysis;

The number of years for model analysis; and

The number of alternative scenarios that will be compared to the baseline.

These four pieces of information are entered into four fields at the top of the “User Input” sheet, under
the title “Step 1: Define Your Modeling Options”. If any of the four fields under “Step 1” receive an invalid
entry, an error message will be displayed as shown in Figure 5-7 (below). The error message indicates
that “This value doesn’t match the data validation restrictions defined for this sheet”, and can be closed
by pressing “Retry” or “Cancel’. For more information on completing Step 1, please refer to Section 3.1
(Step 1: Define Your Modeling Options).

| A | B c D E F G | H [ J

STEP 1: Define Your Modeling Options

2 l Baseline year 10 I
3 Previous Worksheet
4 Microsoft Excel X
5 Select location for ?
2 @ This value doesn’t match the data validation restrictions defined for this cell.
‘ Enter the number ¢ - 5 Next Worksheet
; : Ret| Cancel Hel 1
8 analvsis (maxiumur == :
9
Select the number of alternative scenarios that
will be compared to the baseline (maximum 3), 1
10 then click the button below:
1
12 Show Alternative Scenarios

13

-

Figure 5-7: Screenshot of the “User Input” sheet, showing the error message that is displayed when an invalid
entry is entered within the “Step 1” portion of the sheet.
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