Auckland’s Waste Assessment 2017
Appendix F: C40 Cities- Auckland carbon
savings from food waste collection

AUCKLAND – DIVERSION OF ORGANIC
WASTE

Overview
• DEFINING THE PROJECT
• IDENTIFYING GHG EFFECTS
• ESTIMATING GHG REDUCTIONS
• ASSESSING UNCERTAINTY
• NEXT STEPS

Outline of steps
1. Define the action

2. Identify effects

3. Quantify effects

4. Report results

Defining the project

DEFINING THE PROJECT

Defining the Auckland diversion of organic waste
project
City

Auckland

Title of action

Diversion of organics from landfill

Sector

Action
category

Commercial and Residential

Geographic
coverage

Auckland metropolitan area

Implementing
organisation(s)

Auckland Council

Organic waste, including food and
garden waste, and untreated timber.
This assessment estimates GHG
Implementation
Activity
effects of a dedicated food waste
period
collection programme for domestic
households

2018

to

2019

Various treatment options

Assessment
period

Type of action

Infrastructure programs

Type of
assessment

Ex-ante assessment (before)

Status of action

Planned

Year of
assessment

2017

Action

10

2019

to

09

2030

DEFINING THE PROJECT

Defining the Auckland diversion of organic waste
project
Action
description

Action
objectives

Currently around 450,000 tonnes of organics (including timber) is sent to landfill every year from
the Auckland region. To meet our objectives under the Auckland Waste Management and
Minimisation Plan (WMMP) and Low Carbon Action Plan (LCAP), Auckland Council proposes to
divert much of this material away from landfill, through :
(1) A dedicated food waste collection (for domestic households);
(2) working with industry to reduce or divert garden waste and commercial sources of food
waste;
(3) Working with garden waste companies to collect and divert garden waste from landfill
(4) Working with construction and demolition companies to collect and divert untreated timber /
wood waste from landfill
Reduce organics going to landfill
Reduce the carbon emissions of the organics waste stream
Meet our objectives and targets under the WMMP and LCAP:
- reduce domestic kerbside refuse by 30% to 110kg per capita per year by 2018 (WMMP)
- reduce total waste to landfill by 30% to 0.56 tonnes per capita by 2027 (WMMP)
- reduce total waste to landfill by 30% to 0.68 tonnes per capita by 2020 (LCAP)
- reduce overall carbon emissions by 40% by 2040 compared to 1990 levels (LCAP)

Identifying GHG effects

IDENTIFYING GHG EFFECTS

Map a causal chain
A causal chain is a conceptual diagram tracing the process
by which the project leads to GHG effects through a series of interlinked logical
and sequential stages of cause and-effect relationships.

Mapping the causal chain helps to:
• identify effects previously not identified

• visually show how a policy/action leads to changes in emissions
• enhance policy design and effectiveness
• communicate to stakeholders

IDENTIFYING GHG EFFECTS

Assessing significant effects
• Each potential GHG effect identified needs to be assessed in terms of both:
• The likelihood of each GHG effect occurring
• The relative magnitude of each GHG effect

Table: Suggested approach for determining significance based on likelihood and magnitude

Likelihood

Magnitude
Minor

Moderate

Very likely
Likely

Should include

Possible
Unlikely
Very unlikely

May exclude

Major

IDENTIFYING GHG EFFECTS

Causal chain for waste diversion project

Legend
Action
Activities
Intermediate effects
GHG effects
Significant GHG effects
Significant non-GHG effects
+

Not in scope

Identifying significant effects included
GHG effect name
Direct effects
GHG emissions transportation of waste
at landfill
GHG emissions from transportation of
organic waste to waste treatment
facilities
GHG emissions from landfill sites
GHG emissions from anaerobic
digestion (AD)
GHG emissions from composting waste
Indirect effects
Avoided GHG emissions from
displacement of conventional fertilizer

Sector

Sub-sector

Likelihood

Magnitude

Transportation

On-road

Very Likely

Moderate

Transportation

On-road

Very likely

Moderate

Waste

Solid waste

Very likely

Waste

Solid waste

Less likely

Waste

Solid waste

Likely

Moderate
Minor moderate
Minor

Possible

Moderate

Agriculture,
forestry, and
fishing activities
(AFOLU)

Estimating emission reductions

ESTIMATING GHG EFFECTS

Estimating emission reductions
The purpose of this session is to:
• Highlight the steps followed to estimate emission reductions from the
project
• Share an initial estimate of emission reductions from the Diversion of
Organic Waste showing two scenarios

ESTIMATING GHG EFFECTS

Steps
Estimate baseline
emissions

Estimate scenario
emissions

Subtract baseline
emissions from
scenario emissions

• Baseline scenario: A reference case that represents the conditions most
likely to occur in the absence of the action being assessed
• Policy scenario: A scenario that represents the conditions most likely to
occur in the presence of the action being assessed (same as the baseline
scenario except that it includes the action being assessed)

ESTIMATING GHG EFFECTS

GHG emissions

Example: GHG effect

GHG effect
of action

Project
implemented

ESTIMATING GHG EFFECTS

GHG effects in baseline and policy scenarios
Inclusion in estimation
GHG effect

#1 GHG emissions transportation of
waste at landfill

Baseline scenario

Included.

#2 GHG emissions from transportation of N/A – Facility not
existing in baseline
organic waste to waste treatment
scenario.
facilities

Policy scenario composting

Policy scenario –
anaerobic digestion
(AD)

Included. Less trips
compared to baseline.

Included. Less trips
compared to baseline.

Included.

Included.

Included. Less waste
sent to landfill
compared to baseline.

Included. Less waste
sent to landfill
compared to baseline.
Excluded. Assumes the
option chosen was
composting.

#3 GHG emissions from landfill sites

Included.

#4 GHG emissions from composting
waste

N/A – Facility not
existing in baseline
scenario.

Included.

#5 GHG emissions from AD

N/A – Facility not
existing in baseline
scenario.

Excluded. Assumes the Included.
option chosen was AD.

Avoided GHG emissions from
displacement of conventional fertilizer

Included separately.

ESTIMATING GHG EFFECTS

Estimating emissions
1. Identify the estimation method:
Activity data

*

Emission factor

2. Identify the parameters
Quantity of waste sent to
landfill

GHG emissions per tonne of
waste sent to landfill

(tonnes)

(kgCO2e/tonne)

3. Collect historical and/or projected data

ESTIMATING GHG EFFECTS

#1 GHG emissions transportation of waste at
landfill
GHG emissions = No. of round trips to landfill x VKT per round trip x CO2e emissions per km travelled
Parameter

No. of round trips to
landfill

VKT per round trip

CO2e emissions per km
travelled

Baseline
49 800 trips in 2016
(2 trips of 100 trucks per
day x 260 days per
annum) (52 weeks/yr x 5
days/wk = 260 days)
Assumed constant in
baseline scenario

100 km

0,94 kgCO2e/km

Policy

Source/Description

Baseline scenario trips to
Derived from: Michael
landfill – Policy scenario
Backhurst email, GHG emissions
trips to waste treatment
from waste, 11 May 2017
facility

100 km

0,94 kgCO2e/km

Michael Backhurst email, GHG
emissions from waste, 11 May
2017

For HGV (all diesel) Rigid (> 17
tonnes) 50% laden (assuming
trucks are empty on the way
back (Defra, 2016)

ESTIMATING GHG EFFECTS

#2 GHG emissions from transportation of organic
waste to waste treatment facilities
No. of trips to waste treatment facility x VKT of round trip to waste treatment facility x Emissions factor

Parameter

Policy scenario – composting and
Source/Description
anaerobic digestion

No. of trips to waste treatment
facility

16,000 trips in 2019 (smaller
vehicles <7.5 tonne)

VKT of round trip to waste
treatment facility

Emissions factor

60km

0,94 kgCO2e/km

Total tonnage of waste sent to
landfill/number of trips per annum = 29
tonnes per trip
Michael Backhurst email, GHG emissions
from waste, 11 May 2017

For HGV (all diesel) Rigid (> 17 tonnes)
50% laden (assuming trucks are empty on
the way back (Defra, 2016)
Need new emission factor for <7.5 tonne
HGV

ESTIMATING GHG EFFECTS

#3 GHG emissions from landfill sites

Quantity of waste send to landfill * Methane emissions factor for waste * GWP of methane
Parameter
Quantity of waste sent
to landfill

Baseline
1 174 078 t in 2010
(growing at 2,7% per
annum)

Methane emissions
factor for waste

0,0079 tCH4/t-waste

GWP of methane

28

Policy
Source/Description
Baseline quantity less
Auckland waste management
Quantity of organic waste
and minimisation plan
diverted from landfill
Michael Backhurst email, GHG
0,0059 tCH4/t-waste
emissions from waste, 11 May
2017
28

IPCC 5th Assessment Report

ESTIMATING GHG EFFECTS

#4 GHG emissions from composting

Quantity of waste sent for composting x Emissions factor for composting
Parameter

Policy

Source/Description

Quantity of waste sent for
composting

50 000 t from 2019. Assuming a
growth rate of 2.7% per annum

Adapted from Daniel Yallop email
(10 May 2017)

191,5 kgCO2e/ tonne of organic
waste

Adapted from IPCC default values
(2006)

Emission factor for
composting

ESTIMATING GHG EFFECTS

#5 GHG emissions from AD

Quantity of waste sent to AD x Emissions factor for AD
Parameter

Policy

Source/Description

Quantity of waste sent to AD

50 000 t from 2019. Assuming a
growth rate of 2.7% per annum

Adapted from Daniel Yallop email
(10 May 2017)

56 kgCO2e/ tonne of organic waste

Adapted from IPCC default values
(2006)

Emissions factor for AD

ESTIMATING GHG EFFECTS

Avoided GHG emissions from displacement of
conventional fertilizer
Quantity of waste sent for composting * % compost produced * % of compost used for gardening and
agricultural purposes * GHG avoidance emissions factor
Parameter

Composting scenario

Quantity of waste sent for
composting

50 000 t from 2019. Assuming a Adapted from Daniel Yallop email
growth rate of 2.7% per annum (10 May 2017)

% of compost produced

Assumption: 6% of mixed
organic waste becomes
compost

http://www.seas.columbia.edu/earth/w
tert/sofos/Sustainable%20Solid%20Wast
e%20Management%20in%20India_Final
.pdf

Assumption: 100% is used.

If fertilizers will still be used and not
replaced this figure will reduce.

2 148 kgCO2e/ tonne of
compost produced

IGES 2013, Estimation tool from
Municipal Solid Waste Management

% of compost used for
gardening and agricultural
purposes
GHG avoidance emission
factor

Source/Description

ESTIMATING GHG EFFECTS

Results
GHG emission scenarios - Diversion of organic waste

metric tonnes CO2e

500,000
450,000

Cumulative savings from
2019 – 2030 are:
Composting scenario –

400,000
350,000
300,000

1 148 903 tCO2e

250,000

Anaerobic digestion scenario –

200,000

1 241 125 tCO2e
2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Total baseline emissions
Total policy emissions - composting scenario
Total policy emissions - anaerobic digestion scenario

Emissions are TOTAL from
landfill

Emissions (tCO2e)
Total baseline emissions
Total policy emissions composting scenario
Total policy emissions anaerobic digestion
scenario
Total net reduction in
emissions - composting
scenario
Total net reduction in
emissions - AD scenario

2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
334 737 343 649 352 802 362 202 371 856 381 770 391 952 402 409 413 148 424 177 435 504 447 137

252 424 259 080 265 950 273 004 280 250 287 691 295 332 303 180 311 240 319 518 328 020 336 750

245 649 252 305 258 992 265 859 272 911 280 154 287 592 295 231 303 077 311 134 319 409 327 907

82 313

84 569

86 853

89 198

91 606

94 079

96 619

99 228 101 907 104 659 107 485 110 387

89 088

91 344

93 811

96 343

98 945 101 616 104 360 107 178 110 071 113 043 116 095 119 230

ESTIMATING GHG EFFECTS

Avoided GHG emissions from displacement of
conventional fertilizer
• Based on the assumptions noted on slide 24, composting has the potential to
avoid GHG emissions from chemical fertilizer production of approximately
129 kgCO2e per tonne of waste composted
2019
Tonnes of organic waste composted
Total net avoided emissions from
fertilizers production (tonnes CO2e)

2020

2021

2022

2023

2024

2025

2026

2027

2028

2029

2030

50 000 50 000 51 350 52 736 54 160 55 623 57 124 58 667 60 251 61 878 63 548 65 264
6 445 6 445 6 619 6 797 6 981 7 169 7 363 7 562 7 766 7 976 8 191 8 412

Assessing uncertainty

ASSESSING UNCERTAINTY

Uncertainty
• Uncertainty assessment: Procedure to quantify or qualify sources of
uncertainty in a GHG assessment

ASSESSING UNCERTAINTY

Uncertainty assessment and areas for improvement
GHG effect

Level of
uncertainty

Areas for improvement

#1 GHG emissions transportation Medium high
of waste to landfill

•
•

Use actual emission factors for waste trucks
Improve assumptions on truck loads and trips

#2 GHG emissions from
transportation of organic waste
to waste treatment facilities

Medium low

•
•

Confirm assumptions on quantities carried by truck
Update with actual figures when implemented

#3 GHG emissions from landfill
sites

Medium high

•
•

Improve/confirm emission factors for current landfill
operation or when implemented
Update waste composition figures when implemented

#4 GHG emissions from
composting waste

Low

•
•

Replace default emission factors with local emission factors
Include emissions from fuel/electricity use

•
•
•
•

Replace default emission factors with local emission factors
Include emissions from fuel/electricity use
Add avoided emissions from electricity or biogas generation
Consider the follow-on effect on landfills/wastewatertreatment methane-to-electricity activities

•
•

Determine quantity of compost produced per tonne of waste
Replace default emission factors with actual emission factors

#5 GHG emissions from AD

Low

Avoided GHG emissions from
displacement of conventional
fertilizer

Medium Low
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