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Abbreviations
Activity Data

Data on the magnitude of human activity resulting in emissions taking
place in a given period

Base Year

The first year in the reporting series. In this assessment, GHG
emissions have been reported for Construction and for the first year of
normal operations, Stage 1 development

Kg-CO2-e

Carbon dioxide equivalent in kilograms

Emission factor

The average emission rate of a given GHG for a given source, relative
to units of activity

GHG

Greenhouse gas

GHG inventory

A quantification of NZCG greenhouse gas sources, sinks, emissions and
removals

GHG Protocol

The Greenhouse Gas Protocol Accounting and Reporting Standard
provides guidance for organisations preparing a GHG inventory

GHG report

A standalone report to communicate an organisation’s GHG related
information to intended users

GWP

Global warming potential, a factor describing the radiative forcing
impact of one mass-based unit of a given GHG relative to an equivalent
unit of carbon dioxide over a given period (typically 100 years)

HFC

Hydrofluorocarbon, an alternative refrigerant gas that minimises
damage to the ozone hole

inert

Chemically inactive (e.g., Plastic wate)

ISO 14064-1:2018

International Organization for Standardisation standard on greenhouse
gases – Part 1: Specification with guidance at the organisation level for
quantification and reporting greenhouse gas emissions and removals

LULUCF

Land use, land-use change and forestry

MBIE

Ministry of Business, Innovation and Employment

MfE

Ministry for the Environment

National inventory

New Zealand’s Greenhouse Gas Inventory 1990-2016

NZCG

New Zealand Comfort Group

Organisational boundary

The boundary of an organisation as it applies to measurement of GHG
emissions. This typically aligns with legal and/or organisational
structure; a financial boundary must be drawn within this too

Refrigerants

A substance or mixture used in a heat pump and refrigeration cycle

Removals

Withdrawal of a GHG from the atmosphere by GHG sinks

Reporting Boundary

The emission sources included within an organisations’ operations,
including direct and indirect emission sources. It includes choosing
which indirect emission sources to report

Scope

Emission sources are categorised by Scope to manage risks and impacts
of double counting. There are three scopes in greenhouse gas reporting:
Scope 1 (direct emissions), Scope 2 (energy direct emissions) and
Scope 3 (other indirect emissions)

tkm

Tonne-kilometre (unit of measure for freight)
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Uplift factor

Applied to take into account the combined ‘real world’ effects on fuel
consumption such as non-direct flight paths

Forest land

Land containing tree species that will reach a height of at least 5m with
a canopy cover of at least 30% and be of at least 1 ha in size.
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Executive Summary
A Greenhouse Gas Emissions Assessment has been conducted for the proposed NZ Comfort Group
(NZCG) foam manufacturing facility to be located at Balemi Road, Ohinewai. NZCG currently has
existing manufacturing facilities in Otahuhu and Avondale in Auckland, however they are reaching
the end of their economic life. NZCG seek to combine the two facilities into a new state of the art
manufacturing factory at Ohinewai.
Approvals for Stages 1 and 2 of the foam manufacturing facility are being sought via the ‘Fast Track’
process available under the COVID-19 Recovery (Fast-track Consenting) Act 2020 (the Act). The
Act sets out various requirements for the assessment of proposals requiring resource consents,
including the requirement for an assessment of the public benefit provided by the project by
‘…contributing to New Zealand’s efforts to mitigate climate change and transition more quickly to a
low-emissions economy (in terms of reducing New Zealand’s net emissions of greenhouse gases)’.
The Order in Council that confirmed the project as being eligible for consenting under the Fast Track
process also sought specific additional information be provided as part of the application as follows:
‘an assessment of any greenhouse gases emitted during the foam production process, and a
description of measures to be adopted to reduce emissions.
MfE have produced a series of guidance documents which include guidance on the summary of
emission factors from the 2016 calendar year, a 2019 detailed guide on measuring emissions, and a
case study which is an example of a GHG report. These MfE guides align with and endorse the use of
the GHG Protocol Corporate Accounting and Report Standard and ISO 14064-1:2018 and is in line
with international best practice and the New Zealand Government’s Greenhouse Gas inventory.
The table below provides a summary of the total carbon dioxide equivalent emissions associated with
the foam factory. The GHG protocol requires that all emission sources be placed into one of three
Scope activities, where Scope 1 is direct GHG emissions from sources that are owned and controlled
by NZCG such as refrigerants. Scope 2 activities are indirect GHG emissions that is used by NZCG,
such as purchased electricity usage. Scope 3 are other indirect emissions that are generated from
sources that it does not own or control such as third party delivery of the foam products, fuel,
materials and waste and forestry.
Table 1 provides the estimated total CO2 emissions in kg CO2-e from the new Ohinewai plant in its
first year of normal operations. The total kg CO2-e in normal operations for the Ohinewai Foam
Factory is expected to be 1,396,698 kg CO2-e minus ‘Materials’ which represents the construction
phase of the plant, which is expected to be complete before normal operations commence, and is by
far the biggest source of carbon emissions.
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Table 1. Total calculated kg CO2-e emissions for Ohinewai plant under normal operations.
Default
scope
Scope 1
Scope 3

Total calculated emissions based on user input into worksheets
kg CO2-e
kg CO2
kg CH4
kg N2O
Emission source
0.0
58389.5

0.0
6795.6

0.0
51587.6

0.0
6.3

313387.1
367940.0

299016.4
n/a

14094.4
n/a

276.3
n/a

0.0
292444.5

0.0
279480.3

0.0
373.5

0.0
4452.3

0.0

0.0

0.0

0.0

398343.6

0.0

398343.6

0.0

6350008.0
-33807.0

0.0
-33807.0

0.0
0.0

0.0
0.0

Total GHG Inventory
Emissions
Total scope 1

7746705.7
334133.0

551485.3
-33807.0

464399.1
0.0

4734.9
0.0

Total scope 2

313387.1

299016.4

14094.4

276.3

Total scope 3

7099185.6

286275.9

450304.7

4458.6

Fuel

Scope 2

T&D losses
Purchased energy

Scope 1
Scope 3

Refrigerant use
Travel

Scope 3

Freight transport
Water supply and wastewater
treatment

Scope 3
Scope 3
Scope 3
Scope 1

Waste
Materials
Agriculture, forestry and other
lands

The foam manufacturing plant will have a significantly reduced carbon dioxide emission footprint
than the existing current plants because Ohinewai will not be using methylene chloride, a potent
greenhouse gas, plus Ohinewai will replace at least 80% of its freight with low carbon rail freight, and
the plant will be self-sufficient with respect to water supply and treatment of its wastewater. Further,
Ohinewai will be planting more than 1 ha of native trees, which is a net carbon sink.
The table below shows the estimated carbon dioxide emissions savings at Ohinewai compared to
existing plants. It is estimated that Ohinewai can save -43,298,637 kg CO2-e from the current existing
plants.
In addition to these savings NZCG is committed to reducing its carbon emission footprint and is
expected to make the following reductions with time;
-

Small motorized equipment such as fork lifts that are used in the main plant will switch to
electricity rather than other more costly carbon emitting fuels.
Additional tree planting on and around the site, will further reduce the carbon footprint.
Third party distributors of foam related products will be encouraged to use modern state-ofart vehicles which include new low emission technology and hybrid fuel usage.
The new chiller unit in the foam plant will use low GWP refrigerants.
ix

Table 2.
2024 Carbon dioxide emission of Ohinewai Plant (expressed as kg-CO2 compared to
existing plants.
Source

Ohinewai

Existing Plants

Refrigerants

175,655

42,349,655

Rail freight/Road freight

292,444

1,379,701

Waste and water supply

0.0

3,573

Planting

-33,807

0.0

Total CO2-e

434,292
43,732,929
Total Carbon Emission Savings

Notes
Ohinewai will not be using methylene
chloride a potent greenhouse gas
Rail freight will remove at least 80% of
all truck movements to and from
Ohinewai
Ohinewai will be self-sufficient with
respect to water supply and waste water
treatment
Ohinewai will plant up to 1ha of native
plantings on its site

-43,298,637

In addition to these savings NZCG is committed to reducing its carbon emission footprint and is
expected to make the following reductions with time;
-

Small motorized equipment such as fork lifts that are used in the main plant will switch to
electricity rather than other more costly carbon emitting fuels.
Additional tree planting on and around the site, will further reduce the carbon footprint.
Third party distributors of foam related products will be encouraged to use modern state-ofart vehicles which include new low emission technology and hybrid fuel usage.
The new chiller unit in the foam plant will use low GWP refrigerants.

This report is the annual greenhouse gas emissions inventory for the foam manufacture process of
NZCG for the first year of normal operations in 2024. The foam factory is the first phase of a planned
move of all of NZCG’s manufacturing operations to Ohinewai. The inventory is as complete and as
accurate a quantification of the amount of GHG emissions that can be directly attributed to the
organisation’s operations within the declared boundary and scope for the specified reporting period.
The inventory has been prepared in accordance with the requirements of the Greenhouse Gas
Protocol.
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1. Introduction
1.1 Overview
Ambury Properties Limited (APL) which is a related entity of the New Zealand Comfort Group
(NZCG) have engaged Atmospheric Science Global Ltd (ASG) to assess the greenhouse gas (GHG)
emissions from activities at the proposed Sleepyhead foam factory in Balemi Road, Ohinewai.

1.2 Purpose of this report
Approval for the proposed Foam Factory is being sought under the COVID-19 Recovery (Fast-track
Consenting) Act 2020 (the Act). The Act requires projects seeking resource consents applied for
under the Act, to provide an assessment of the public benefit provided by the project in term of
‘…contributing to New Zealand’s efforts to mitigate climate change and transition more quickly to a
low-emissions economy (in terms of reducing New Zealand’s net emissions of greenhouse gases)’.
Furthermore, the Order in Council confirming the status of the Project, seeks the application be
supported by ‘an assessment of any greenhouse gases emitted during the foam production process,
and a description of measures to be adopted to reduce emissions’.
This assessment sets out the required assessments. The assessment has utilised guidance MfE has
produced1 to help organisation’s measure and report GHG emissions.

1.3 Methodology
Regulations and Policies of the MfE
MfE have produced a series of guidance documents which include;
-

Measuring emissions : A guide for originations. 2019 summary of emission factors, using
data from the 2016 calendar year.
Measuring emissions : A guide for originations. 2019 detailed guide.
Measuring emissions : Case study : An example GHG report.

The guide aligns with and endorses the use of the GHG Protocol Corporate Accounting and Report
Standard and ISO 14064-1:2018. The guide is in line with international best practice and the New
Zealand Government’s Greenhouse Gas inventory.

Base gases and carbon dioxide equivalent (CO2-e)
The MfE guide covers the following greenhouse gases (GHGs), carbon dioxide (CO2), methane
(CH4), nitrous oxide (N2O), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), sulphur
hexafluoride (SF6) and nitrogen trifluoride (NF3).

1

Measuring emissions : A guide for organizations. 2019. Detailed Guide. Wellington, Ministry for the
Environment.
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Because GHGs can trap different amounts of heat in the atmosphere, they have different relative
impacts on climate change. To enable a meaningful comparison between the gases, the GHG
emissions are commonly expressed as carbon dioxide equivalent (CO2-e). To do this the emissions of
each gas were multiplied by the Global Warming Potential (GWP) in a 100 year period.

Global Warming Potential
Consistently throughout the guide kilograms of methane and nitrous oxide are reported in the kg-CO2e by multiplying the actual methane emissions by the global warming potential of 25 and actual
nitrous oxide emissions by the GWP of 298. The GWP of CO2 is 1. The GWP of methylene chloride
is 1660.

Base year
Choosing a ‘base year’ is important as a meaningful and consistent comparison of emissions over time
requires that NZCG set a performance datum with which to compare current emissions. However,,
the proposed Ohinewai plant has not yet been built, and although operations and activities will be
similar to existing plants, Otahuhu and Avondale, a big difference between the operations will be the
handling of incoming and outgoing goods.
The Otahuhu and Avondale plants have relied primarily on truck and container transport, while the
proposed Ohinewai plant will be located alongside a new railway line with direct links to Tauranga
and Auckland ports. While the quantity and weight of both incoming and outgoing goods via rail link
compared to truck and container haulage is not known, assumptions for the first year of normal
operations have been made and are detailed in Section 6 on Freight.
Certain aspects of this GHG emissions inventory have been developed based on current operations
and activities from the Avondale and Otahuhu plants. Emissions pertaining to fuel usage, electrical
usage and waste, are all relevant to existing plants Otahuhu and Avondale. The biggest unknown is
the freight and weight of goods to and from the Ohinewai plant, which is located approximately 86km
from Auckland and 126 km from Tauranga. It is envisaged that all incoming and outgoing goods to
and from the ports which was previously freighted by container and truck transport will now be
replaced by rail freight.
The ‘base year’ in this assessment has been assumed to correspond to the first year of normal plant
operations when the rail siding is operational, which is expected to be 2024. At this time,
construction of the plant which commences in October 2021 should be complete by the end of 2022.
It is also anticipated by then that both the Avondale and Otahuhu plants will be closed with respect to
the foam production activities, and the new railway siding will be complete and operational. Figure
1-1 shows a timeline of events to normal operations in 2024.
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Figure 1-1.

Timeline of events.

It is possible some of these base year emissions will change once the plant is operating normally as
the activity emissions have been based largely on the existing plants and estimates.
However, it is expected that this assessment for ‘base year’ 2024, will form the platform for
measuring the change in emissions over time. Therefore, the scope and boundaries of this assessment,
are representative of usual normal activities and operations. This is necessary in order to maintain
comparable reporting for future years. One of the aims of this assessment is to help NZCG determine
its policy on how it will recalculate base year emissions and to apply this policy for recalculating both
GHG emission increases and decreases in a consistent manner in the future.

Managing Uncertainties
There are limitations and uncertainties related directly to the estimation of the emission factors used in
the MfE guidance. There are also limitations and uncertainties in the actual data provided by NZCG.
The emission factors, and the data supplied from NZCG are also subject to a list of assumptions and
1-3

interpretations. This GHG inventory has provided and discussed the uncertainties, limitations and
assumptions, and has used the following MfE guidance approach to disclose uncertainty:
-

Disclose the data on the quantified uncertainty if known.
Disclose the qualitative uncertainty if known based on expert judgement from those providing
the data.
Disclose the uncertainty ranges in the IPCC guidelines if provided.
Disclose when the uncertainty is unknown.
Disclose the list of assumptions made for each category.

The MfE guidance provides details of the limitations, assumptions and uncertainties of the emission
factors for each category. As well as providing the emission factor limitations and uncertainty at the
end of each section, ASG has also provided the perceived uncertainty of the data provided by NZCG
which is used in the computations to determine the CO2-e factor for each category. As well as provide
details of the perceived uncertainty the technical assumptions which are linked to the degree of
uncertainty have also been listed and discussed.

Categorising the Emission Sources
The GHG Protocol places emission sources into Scope 1, Scope 2 and Scope 3 activities. These are
described as follows:
Scope 1 – Direct GHG emissions from sources that are owned and controlled by the NZCG. This
includes the use of refrigerants and blowing agent in the foam factory, including the manufacturing
processes.
Scope 2 – Indirect GHG emissions from the generation of purchased energy (in the form of electricity,
heat or steam) that is used by NZCG both in the foam factory. Indirect emissions in this category are
largely from purchased electricity and gas usage.
Scope 3 – Other indirect GHG emissions that occur because of the activities of NZCG that are
generated from sources that it does not own or control. This category can be broken down into
indirect GHG emissions from transportation, and GHG emissions from products an organisation uses.
Emissions in Scope 3 for the foam factory include road and rail freight transport for input of raw
materials and product delivery. Waste removal, forestry and construction materials are also regarded
as a Scope 3 activity.
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2. Greenhouse Gas Emissions Overview and Inclusions
2.1 Overview
This report can be considered an annual greenhouse gas (GHG) emissions inventory for the new
proposed NZCG foam plant at Ohinewai for its first year of normal operations. The inventory is a
complete and as accurate as possible quantification of the amount of GHG emissions that can be
directly attributed to NZCG operations within the declared boundary and scope for the specified
reporting period.
This inventory has been prepared in accordance with the requirements of the Greenhouse Gas
Protocol: A Corporate Accounting and Reporting Standard (2004) and ISO 14064-1:2006
Specification with Guidance at the Organisation Level for Quantification and Reporting of
Greenhouse Gas Emissions2.

2.2 Statement of Intent
This inventory forms part of NZCGs commitment to measure and manage their emissions.

2.3 Organisation Description
Ambury Properties Limited (APL) is an associated entity of the New Zealand Comfort Group
(NZCG). NZCG have several manufacturing sites around Australia and New Zealand, and is
Australasia’s largest mattress and foam manufacturer, employing over 1200 people across Australia
and New Zealand. As a privately owned company, the group operates 11 manufacturing sites. The
business includes the Sleepmaker, Sleepyhead, Simmons, Dunlopillo, Design Mobel and Serta
bedding brands and flexible foam manufacturer, Dunlop Foams. In New Zealand, the group also
manufactures carpet underlay.
The proposed Ohinewai facility will initially manufacture foam and carpet underlay, but with time
will expand to a full bed manufacturing facility and other products. This assessment only covers the
foam manufacturing plant.
NZCG recognises that its operations may have a direct impact on the environment, and have therefore
made environmental management an integral part of its management system. NZCG will manage,
monitor and continue to improve its environmental performance through actively offering leadership
and implementation of a formal environment management system certified to the internationally
recognised ISO 14001 standard.
NZCG are committed to operating in an energy-efficient environment and consider the management
of its GHG emissions to be a principal component of its environmental and sustainability objectives.

2

GHG Protocol means the GHG Protocol Corporate Accounting and Reporting Standard and ‘ISO 140641:2006’ means the international standard Specification with Guidance at the Organizational Level for
Quantification and Reporting of Greenhouse Gas Emissions and Removals.
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It is NZCG’s aim to exploit all opportunities for energy savings throughout the business, and to
establish themselves as an environmentally responsible organisation as well as a contributor to
national carbon reduction targets.
By enabling an energy-conscious culture within the company, NZCG aim to balance their
environmental and financial priorities throughout their operations and demonstrate regulatory
compliance with existing and future legislation.

2.4 GHG Emission Sources Inclusions
NZCG currently own and operate Avondale and Otahuhu foam and bed manufacture facilities. These
facilities have been used to assist in the development of the anticipated GHG emissions from the
Ohinewai plant and have been used to form the baseline emissions data from the existing foam
manufacturing production.
Organisational boundaries were set with reference to the methodology described in the GHG Protocol
and ISO 14064-1:2006 standards. The GHG Protocol allows two distinct approaches to consolidate
GHG emissions: the equity share and financial or operational approaches. This assessment uses an
operational control approach to account for Ohinewai emissions.
The GHG emission sources included in this inventory were identified with reference to the
methodology in the GHG Protocol and ISO14064-1:2006 standards. As adapted from the GHG
Protocol, these emissions were classified under the following categories:
-

Direct GHG emissions (Scope 1): emissions from sources that are owned or controlled by the
company.
Indirect GHG emissions (Scope 2): emissions from the generation of purchased electricity,
heat and steam consumed by the company.
Indirect GHG emissions (Scope 3): emissions that occur as a consequence of the company’s
activities but from sources now owned or controlled by the company.

The emissions sources outlined in Table 2-1 below have been included in the GHG emissions
inventory.
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Table 2-1.

GHG emission sources included in the inventory for the manufacture of foam at Ohinewai.

GHG emission category

GHG emission source

GHG Emissions
Level Scope

Data Source

Scope 3

Determined from actual
data of bottled gas used
to drive fork lifts and
other minor equipment
in the plant

Stationary combustion fuel
(Industrial use)
Fuel
Transport fuel

Refrigerants

CO2 emissions are generated
as liquid CO2 is used as a
blowing agent in the foam
plant.
CO2 emissions are generated
when prepolymer is applied
in both the foam plant and
underlay plants

Scope 1

kg

At this stage it is envisaged
that fork lifts will be
electrified at the Ohinewai
plant.
Methylene Chloride will be
replaced with liquid CO2 as
a blowing agent in the foam
plant.

kg
Jackson Engineering
Advisers (installers of
air conditioning units
and chiller for foam
plant at Ohinewai)

Fridge/freezer

Electricity and gas usage
Transmission and
distribution losses

Description

Based on current
operations at Avondale
and Otahuhu Plants.

Air conditioning units

Purchased Electricity,
Heat and Steam

Data Collection unit

Scope 2

Estimated from
electricity usage at
Otahuhu and Avondale
plants
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kWh

Two air conditioning units
will be used in the plant . A
72kW chiller will also be
used to keep the TDI and
polyol at a constant 15⁰F. A
conservative estimate of 3%
leakage of the air
conditioning, fridge/freezer
units has been assumed

Electricity and gas usage
may change in the future as
plant is not currently
operational.

GHG emission category

GHG emission source

Freight Transport

Road freight of goods
Rail freight of goods

Materials and Waste

Construction

GHG Emissions
Level Scope

Data Source

Data Collection unit

Scope 3

Gaze Properties –
tonnage of foam was
estimated at 6 tonnes per
load

tkm

Scope 3

Data has been estimated
from Quantity Surveyors
BRANZ Ltd.

tonnes

kg

hectares

Waste

General Waste

Scope 3

Estimated from actual
records (Gorilla bins)
from Otahuhu and
Avondale

Forestry

Planted forest

Scope 3

Planting is based on
actual records
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Description
Tonnage of goods
transferred via road, rail and
shipping freight is largely
unknown for the foam plant
and has therefor been
estimated at 6 tonnes per
load for both train and road
Construction is anticipated
to start in October 2021 and
be complete in December
2022.
Best estimates of
construction, but BRANZ
highlight that quantities can
change as drawings are still
at concept level.
The composition of the
waste is largely unknown
therefore the default values
for general waste have been
assumed. Further, it has
been assumed that the waste
to landfill is without gas
recovery emissions.
NZCG will plant 1 ha of
native vegetation around the
boundary of the facility.

3. GHG Emissions Due to Refrigerant Use
3.1 Overview
Section 4 of the MfE GHG guidance document deals with Refrigerant use emission factors. Carbon
dioxide and methylene chloride, two gases currently used in the manufacture of foam products by
NZCG fall within this category and have been assessed and discussed below. GHG emissions from
the plant are considered direct (Scope 1) activities.
The emission factors include the 100-year global warming potentials (GWPs) of the Kyoto and
Montreal Protocol gases3, which is consistent with the New Zealand national inventory and which is
based on the United Nations Framework Convention on Climate Change (UNFCCC).

3.2 Emissions from Plant Process
Existing emissions at Auckland Plants.
The existing plants, Otahuhu and Avondale manufacture different grades of bed foam and they also
use different methods to create foam. Avondale still uses methylene chloride as a blowing agent
while Otahuhu uses liquid carbon dioxide. Ohinewai plans to use all grades of bed foam that are
currently being used at both plants and will not be using methylene chloride.
In July 2010, ‘Sleepyhead’ won a green award4 issued by the Ministry for the Environment which
recognised the company’s outstanding contribution to protecting and enhancing New Zealand’s
environment. At the time NZCG invested in multi-million leading edge technology at its Evocell foam
plant in Otahuhu to produce environmentally friendly foam, ‘Dream Foam’, the first of its kind in
Australasia, which replaced the use of methylene chloride with liquid carbon dioxide.
Avondale still uses 25,406 kg/year of methylene chloride which is equivalent to approximately
42,174,000 kg CO2 as 1kg methylene chloride is equivalent to 1660 kg of CO2 and is a potent
greenhouse gas. The total CO2 emissions from Avondale are 42,237,299 which includes the
additional 63,299 kg of CO2 to the atmosphere from the CO2 generated by the chemical reaction
between water and TDI.

Proposed emissions
The Ohinewai plant will manufacture bedding foam and foam underlay. The manufacture of underlay
involves the blending of shredded foam with TDI, polyol and binder, compressing and injecting steam
into the mixture and curing of the mixture to form underlay. These processes require heat and a
blowing agent. The air discharge created from the process is mostly TDI5, steam and CO2.
3
4

IPCC Fourth Assessment Report (PICC 4AR)
https://www.scoop.co.nz/stories/BU1007/S00016/sleepyhead-awarded-for-green-foam-technology.htm
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The TDI from the foam plant and hot block store will be captured through a state of the art Camfil Farr carbon
filter, which is guaranteed to remove up to 99.5% of TDI. The management of TDI is separately managed in the
Air Resource Consent lodged with Waikato Regional Council and is not considered a GHG emission here.
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Through the use of high pressure CO2 technology, NZCG has been able to eliminate methylene
chloride, which is significantly more potent than CO2. Therefore, CO2 is the only ‘refrigerant gas
emission’ that has been considered from the proposed foam plant. In this assessment Ohinewai has
been proposed to use approximately 152,704 kg/year of CO2 which is the CO2 generated by the
chemical reaction between water and TDI, and is the combined total of that from Otahuhu and
Avondale. The reason for this is that Ohinewai will be making all types of foam which is not
currently produced at either Avondale or Otahuhu. In addition to CO2 generation through the chemical
reaction between TDI and water, CO2 will also be generated through the addition of liquid CO2 to the
amount of 22,951 kg/year, which has been estimated from Otahuhu, which currently uses liquid CO 2
as a blowing agent.
Therefore, the estimated total CO2 contribution to the atmosphere at Ohinewai from the foam plant is
estimated to be 175,655 kg/year (Table 3-1). Currently, the total estimated CO2 contribution to the
atmosphere from Avondale is 42,237,299 kg/year and from Otahuhu is 112,356 kg/year, which makes
a combined current CO2 contribution of 42,349,655 kg/year to the atmosphere. The new Ohinewai
foam plant will therefore have a significant CO2 saving of approximately -42,174,000 kg CO2 per
year.
Table 3-1.

Foam plant CO2 emissions (kg/year) generated from existing, current plants Otahuhu and
Avondale and estimated for new proposed Ohinewai plant.

Description

(Current)
Otahuhu
(kg/yr)

(Current)
Avondale
(kg/yr)

(Estimated)
Ohinewai
(kg/yr)

Notes

Carbon dioxide
generated by
chemical reaction
between water and
TDI

89,405

63,299

152,704

As it is initially planned to produce all of
the foam grades run at both the plants this
figure will not change.
In the production liquid carbon dioxide
carbon dioxide is removed from the
atmosphere and compressed and then
during the foam production and curing
process most of the carbon dioxide is
released back into the atmosphere. For the
purpose of this exercise the liquid carbon
dioxide usage is taken as "carbon neutral".

Carbon dioxide
added in liquid
form.

Methylene
Chloride addition
reported in carbon
dioxide
equivalents
Total carbon
dioxide

22,951

0.0

22,951

0.0

42,174,000

0.0

112,356

42,237,299

175,655
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Based on 1 unit of methylene chloride
being 1660 units of carbon dioxide
equivalents

equivalents
emission.

Reduction in
carbon dioxide
equivalent with
relocation of both
sites to Ohinewai

-42,174,000

With the relocation of foam production at
Otahuhu and Avondale to Ohinewai the
reduction of carbon dioxide equivalents
released into the atmosphere is
42,174,000 kg/yr

Table 3-2 below shows the CO2 emission generation based on the use of 64 kg/hr of prepolymer in the
underlay plant. The amount of CO2 emissions is based on the number of buns produced in 2019. At a
usage rate of 64 kg/hr of pre-polymer approximately 3.2 kg/hr of CO2 is released.
The computation of Table 3-2 assumes a perfect reaction between the polyol and TDI, in other words
8.06 parts of TDI will react with 100 parts of polyol. This leaves 26.62 parts of TDI to react with
water (usually steam). This is considered the worst case as TDI will reduce over time which has not
been accounted for in the algorithm.
Table 3-2.

Underlay plant CO2 emissions (kg/year) computed for the proposed Ohinewai plant based on
64 kg/hr of prepolymer.

Description

Quantity

Polyol
TDI
Total

100
34.68
134.68

Calculation
Reaction ratio
Polyol 52 OH
TDI @index 100
Excess TDI to react with water
Water required to react 100%
CO2 generated from above water
Usage max of prepolymer
Amount of CO2
Average buns per hour in 2019
No. of buns produced in 2019
No. of hours producing buns in 2019
Based on 64 gm/hr prepolymer usage (max)
Expected maximum annual CO2 emissions

100
8.06
26.62
2.75
6.73
64
3.20
4.3
8,829
2,053
131,408
6,570

3-3

Units

kg/hr
kg/hr max

hr
kg/year
kg/year

3.3 Emissions from Other Refrigerants
GHG emissions from hydrofluorocarbons (HFCs) are associated with unintentional leaks and spills
from refrigeration units, air conditioners and heat pumps. Although quantities of HFCs in a GHG
inventory may be small, HFCs have a very high global warming potential, as much as 1300 to 3300
times more potent than CO2.
The emissions from HFCs are determined by estimating the refrigerant equipment leakage and
multiplying this leaked amount by the global warming potential as per the 2007 IPCC GWP 6 of that
refrigerant. Since NZCG will own and control the refrigeration units, emissions from refrigeration are
a direct (Scope 1) activity.
Although there are three approaches listed in the MfE Guidance to estimate HFC leakage from
refrigeration equipment, the second best preferred method, Method B, is used in this assessment. The
most preferred method, Method A, relies on ‘top-ups’ of already established units, therefore it uses
the actual amount of refrigerant to replace what has leaked. This information is not yet known for the
Ohinewai plant. In Method B, the number of units, and the type and amount of refrigerant is required.
Method B relies on the screening approach outlined in the GHG Protocol HFC tool (WRI/WBCSD,
2005) and are derived from a report by CRL Energy Ltd7 to the MfE. Table B-1 in Appendix B at the
rear of the MfE guide has a list of default refrigerant charges for refrigeration equipment and air
conditioning equipment.
Table 3-3, provides a description of the refrigerant and air conditioning equipment expected in the
foam plant at the proposed Ohinewai site. In addition to the two standard air conditioning units in the
tank and foam plants, a 72kW Actrol Acpac chiller unit will also be installed. The purpose of the
chiller unit is to keep the TDI and polyol at 15⁰F as it is required to be used at that temperature.
During the night when electricity usage is low the unit chills water which passes through coils using
the refrigerant to create 13.7 tonnes of ice in a 20’ container. Heat exchangers constantly serve to
keep the TDI and polyol at 15⁰F. This unit will be brand new at the Ohinewai plant and will carry a
25kg charge. The unit will run on R448a, which is a replacement of R404a which has a 65% Global
Warming Potential reduction compared to earlier equivalent chillers which ran on R404.
Note that Table 3-3 has assumed an equipment leakage rate per year of 3%. This is based on Table
B1 of the MfE guidance for default refrigerant charges and leakage rates. All the equipment at the
Ohinewai plant will be new and no leakage is expected to occur for at least the first few years.
Therefore, the assumed 3% leakage rate is a conservative estimate.

6

IPCC Fourth Assessment Report: Climate Change 2007, Working Group 1: The Physical Science Basis,
2.10.2. Direct Global Warming Potentials: www.ipcc.ch/site/assets/uploads/2018/ar4-wg1-chapter2-1.pdf.
7
Assessment of HFC Emission Factors for GHG Reporting Guidelines. 2008. CRL Energy Ltd Report to MfE.
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Table 3-3.

Refrigerant charges and leakage rates for anticipated refrigeration and air conditioning
equipment at the new proposed Ohinewai plant.

Refrigeration Unit type

Quantity
of
units

Likely
refrigerant used
(chemical
formula)

Default
refrigerant
charge (kg)
(total)

Air conditioning Tank
~2
R32, HCF CH2F2
42
and Foam Plants*1
Chiller unit
1
R448a
25
*1
Non-ducted and ducted split commercial air conditioners (<20 kW)

Default leakage
rate
(operating annual
leakage rate)
3%
3%

3.4 Summary
It has been estimated that the foam plant will include two air conditioning units. In addition to the air
conditioning units, the foam plant will also include a chiller unit that will be used to maintain the low
temperature required for storage and use of TDI and polyol. The chiller unit will be run using
refrigerant R448a, which has a 65% lower global warming potential than R404a, currently used at
Avondale and Otahuhu. A conservative leakage rate of 3% has been assumed for all refrigerant units.
No leakage is expected for at least the first few years as the equipment will be brand new.
In summary, it has been estimated that the new proposed Ohinewai plant is expected to generate
approximately 175,655 CO2 kg/year from the foam plant through the generation of CO2 by the
chemical reaction between TDI and water and through the addition of liquid CO2 as a blowing agent.
In addition, the underlay plant will produce approximately 6,570 kg/year of CO2, and the air
conditioning units and chiller unit will add another 87,675 and 98,040 kg/year of CO2 emissions,
respectively. Therefore, the total kg CO2-e is 367,940 for the year from the combined foam and
underlay plants plus chiller units. Of this total, the foam plant is responsible for 182,225 kg.
The Ohinewai foam plant CO2 footprint is significantly lower than the current Otahuhu and Avondale
plants which have a combined kg CO2-e of 42,349,655 kg/year to the atmosphere. The new Ohinewai
plant will therefore have a significant CO2 saving of approximately -42,174,000 kg CO2 per year. The
main reason for this saving is because Ohinewai will not be using any methylene chloride which is a
potent greenhouse gas.
Table 3-4 provides a summary of the refrigerant emissions showing the total carbon emission
footprint from Ohinewai at 367,940 kg-CO2-e.
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Table 3-4.

Summary table of kg-CO2-e from refrigerant emission factors at Ohinewai.

Emissions
from
Refrigerants

unit

Refrigerant

Model
Inputs

kgCO2-e

Uncertainty

Foam Plant

kg

CO2

175,655

175,655

low

Underlay
Plant

kg

CO2

6,570

6,570

medium

Tank and
Foam
plant

kg

R32,
CH2F2

42

87,675

med-high

Chiller

kg

R448a
(replaces
r404a)

25

98,040

low

Total

367,940
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Description
The amount of liquid CO2 applied
is known, as is the generation of
CO2 in foam making process
Conservative computation of prepolymer usage rate at 64kg/hr,
which releases approximately
3.2kg/hr of CO2.
Based on actual plans, assume 3%
leak rate which is unlikely to
occur
Actrol Acpac APS VSD, 72 kW

4. GHG Emissions from Purchased Electricity, Heat and Steam
Purchased energy, in the form of electricity, heat or steam, is considered an indirect (Scope 2)
emission activity. Electricity at the proposed Ohinewai site will be purchased from a supplier that
sources electricity from the national grid. Since the exact amount of purchased energy at the Ohinewai
site is unknown, the purchased energy use at Ohinewai has been estimated on the mean actual usage
from the Avondale and Otahuhu plants.
The grid average emission factor (0.0977 kg-CO2-e per unit)8 best reflects the carbon dioxide
equivalent emissions associated with the generation of a unit of electricity purchased from the
national grid in New Zealand in 2018. The emission factor for purchased grid average electricity does
not include transmission and distribution losses, which has been assessed separately.
In this assessment electricity at the Ohinewai plant will be produced from hydropower, natural gas
and bottled gas. In 2017, the Avondale plant used 1,219,907 kWh of electricity and 1,346,211 kWh of
gas (bottled and natural). The Otahuhu plant used 962,198 kWh of electricity and 3,144,512 kWh of
gas. It has been estimated that 15% of all the electricity was used in the office, and the remainder
(85%) was used in the plant.
Since it is not known how much electricity Ohinewai will use, this assessment has used the average of
electricity and gas usage from Avondale and Otahuhu plants at 962,198 kWh of electricity and
2,245,362 kWh of gas. Therefore, it is estimated that Ohinewai will use approximately 3,207,560
kWh of electricity a year. The carbon equivalent is 313,387.1 kg-CO2-e, which is made up of 299.016
kg CO2, 14,094 kg CH4 and 276 kg N2O. Table 4-1 provides a summary of the emissions from
purchased electricity.

4.1 Transmission and Distribution Losses for Electricity
The emission factor for the transmission and distribution line losses is the difference between the
generation and consumption emission factors. For the proposed Ohinewai plant the transmission and
distribution losses for purchased energy amounts to 58,389.5 kg-CO 2-e.

4.2 Assumptions, Limitations and Uncertainties
The emission factor does not reflect the real world factors that influence the carbon intensity of the
grid, such as time of the year, time of day and geographical area, therefore it can over or
underestimate NZCG GHG emissions. Further, the emission factor does not incorporate emissions
associated with the extraction, production and transport of the fuels burnt to produce electricity. The
emission factor also does not account for electricity lost in transmission and distribution on the way to
the plant.

8

Table 9. Of MfE Guidance document.
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Table 4-1.

Summary table of kg-CO2-e from purchased electricity plus transmission and distribution
losses.

Emission
Details

unit

Model
Inputs

kg-CO2-e

Uncertainty

Description

Purchased
Electricity

kWh

3,207,560

313,387

med-high

Purchased energy has
been estimated from
actual summed data
from Otahuhu and
Avondale. This
includes electricity,
bottled and natural
gas.

Transmission
Distribution
losses
Natural Gas
Electricity

kWh

2,245,362
962,198

51,267
7,122

med-high

These figures are the
mean of Otahuhu and
Avondale

Total

371,776
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5. GHG Emissions due to Road and Rail Freight
5.1 Overview
The MfE guidance provides emission factors for freighting goods in tonnes per kilometre travelled
(tkm) and for the actual freight vehicles in kilometres. The emission factors include those for
freighting goods for road, rail, domestic coastal shipping, international shipping and air freight.
Freight vehicle emission factors are provided in kilometres for heavy goods vehicles.
Freighting goods through third party providers are considered indirect emissions and are therefore
considered Scope 3 activities. Currently, the existing plants, Otahuhu and Avondale rely heavily on
road (truck and container) freight for all imports of goods and export of products.
The new facility at Ohinewai will have a new rail siding which will connect to the existing North
Island Main Trunk line (NIMT). The new rail siding will enable significant volumes of freight to be
transported to and from the Ohinewai site and which will be linked to both Auckland and Tauranga
Ports. It is estimated that by utilising the rail siding for the import and export of materials and
products, approximately 60 heavy vehicle movements per day (30 trucks in, 30 out) will be removed
from the road network.
In this assessment assumptions about the freight of foam without the foresight of scales of economy
or market efficiencies have been made, and therefore are subject to change once the plant becomes
fully operational. In this assessment it has been assumed that;












There will be a 12-month transition period (2023) from the completion of the foam plant in
December 2022. Hence the base year is 2024 and represents normal operating conditions.
Rail Freight
There will be one train per day (one train in, one train out), each train will take 30 forty-foot
containers per day.
All 30 forty-foot containers will arrive full into Ohinewai and will leave Ohinewai full.
All of the containers coming into Ohinewai will be from the Port of Auckland (86km) and all
the exports from Ohinewai will be to the Port of Tauranga (126 km).
The weight of the containers into and leaving Ohinewai will be 6 tonnes of loaded foam and
foam products, i.e., 180 tonnes arriving and 180 tonnes leaving every day.
Road Freight
All TDI and chemicals for the plant will be trucked to Ohinewai at 2 trucks per week, which
amounts to 4 truck movements a week.
All the truck movements will be owned and operated by third party providers.
All incoming trucks will be full at 6 tonnes and empty when they leave, i.e., 12 tonnes per
week.
All of the incoming trucks will be from Auckland and will return to Auckland at a distance of
86 km each way, i.e., 344 km per week

Further, the following assumptions are also applicable to this assessment.
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Since Avondale and Otahuhu are expected to be closed in 2024 it has been assumed that there
will no longer be a daily truck to Otahuhu that is expected to continue through 2023.
It has been assumed that 2024 is the first year of normal operations for the purpose of this
assessment. The rail siding will be operational, both the existing plants will have been closed
and Ohinewai will be operating as normal.
All third-party deliveries of bedding products around the South and North Island have not
been included in this assessment which focusses on the foam manufacture process only.
The foam products final destination has been assumed to be the Port of Tauranga.
No domestic, and international shipping has been considered in this assessment as it only
applies to bedding products.
All road freight between Otahuhu, Avondale and the Warehouse at Felton Matthew Road has
not been included in this assessment, as these facilities are assumed to be closed.
Travel related GHG emissions, representative vehicles and light commercial vehicles as well
as office related GHG emissions have all been removed from this assessment which is
focused on the foam manufacture process only.

There will be a significant saving in carbon emissions through the use of rail freight at Ohinewai.
Rail transport is 70% more carbon efficient than heavy commercial road freight.
In 2016 Kiwi Freight introduced ‘Steel Wheels’9 to report on their environmental impact through
avoided truck trips and thereby avoided CO2 emissions. ‘Steel Wheels’ is a graphic depiction
highlighting the number of rail trips undertaken in each year and the equivalent heavy vehicle trips
avoided by using rail to shift freight and the resulting fuel and CO 2 emission savings relative to the
same volume of freight travelling by road. Figure 5-1 shows the 2020 Kiwi rail results for 2020. The
net tonne kilometres (NTK) are the sum of the tonnes carried multiplied by the distance travelled.
The new rail siding at Ohinewai is expected to reduce truck freight by approximately 60 truck
movements every day, i.e., 30 trucks in and 30 trucks out.
Figure 5-1.

Kiwi rail Steel Wheels Results for Year 2020 showing the savings in CO 2 emissions through rail
freight.

Of all the carbon emissions, the freight of goods to and from Ohinewai are the most difficult to
estimate as the plant is not yet operational therefore, freight movements are not yet established and
9

www.Kiwifreight.co.nz
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new routes and alternate routes based on economical and efficiency reasons are currently unknown. It
is recommended that NZCG revisit to update this section on freight emissions after a year or two of
plant operations.

5.2 Emissions from Road Freight
Heavy goods vehicles (km travelled)
The type, year and engine size of the heavy goods vehicles used for the twice weekly deliveries of
TDI and chemical products is not fully known as they are operated and owned by third party
providers. Therefore, in this assessment the default emission factors for heavy goods vehicles, based
on a pre-2010 fleet and a gross vehicle mass of <7500 kg split between diesel and diesel hybrid have
been assumed. In this assessment it has been assumed that the heavy vehicles travel 86km from
Auckland carrying 6 tonnes of product and return to Auckland carrying 0 tonnes. This means 172 km
travelled for every trip that occurs twice a week. Therefore, the total travelled is 17,888 km per year.

Emissions from Road Freighting Goods (tkm)
As well as emission factors for freight vehicles (in km travelled) the emissions from freighting goods
in tonne kilometres (tkm) is also required. For emissions from freighting goods, it is necessary to
know the weight in tonnes of the goods freighted as well as the kilometres travelled. These two
numbers multiplied together is the tonne-kilometre (tkm) per year. In this assessment 8,944 km is
travelled per year computed from 86 km (inbound) twice per week with each inbound trip carrying 6
tonnes of TDI and chemicals. This means the tonnes per kilometre is 53,664 tkm.

5.3

Rail Freight

Rail freight tonnage per kilometre was based on one train load arriving from Auckland and leaving for
Tauranga every day. Each train will carry 30 forty foot containers, where each container will be
carrying 6 tonnes of foam related products. The computation is distance from Auckland to Ohinewai
(86km) + distance from Ohinewai to Tauranga (126km) = 212km x 261 working days per year
=55,332 km per year. Each train will be carrying 180t from Auckland to Ohinewai and 180t from
Ohinewai to Tauranga. The total tonnes per kilometre is 9,959,760 tkm.

5.4 Summary
The calculated carbon footprint of freighted goods for Ohinewai in 2024 is 292,440.5 kg-CO2-e
(Table 5-1). The uncertainty associated with this computation ranges from high to low. Road and rail
freight of goods in so far as distance travelled and tonnes per kilometre has a ‘high’ uncertainty
because road freight is mostly controlled by third party distributors and we have broadly estimated the
number of kilometres travelled in a year. Further, the weight of the goods, the vehicle type and fuel
usage of the third party vehicles have all been estimated. Domestic shipping of foam products has not
been considered. Table 5-2 shows that by transferring the equivalent distance and tonnage of rail
freight to road freight the rail freight is a net saving of CO2-e of 80%.
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Table 5-1.

Summary of Freight emissions.

Emissions from
Freight

unit

Inputs

kg-CO2-e

Uncertaint
y

Description

Emissions from distance travelled

Road Freight

km

17,888

8,134.4

High

Road freight distance based on two
trucks twice per week delivering
TDI and chemicals to Ohinewai
from Auckland and returning to
Auckland, 172 km per week.
Assumed heavy duty diesel vehicle
default emissions

Emissions from freighting goods
Road Freight

tkm

53,644

7,295.6

High

Rail Freight

tkm

9,959,760

277,010.5

Med-high

Total
Table 5-2.

Third party distributors assumed
each truck inbound from Auckland is
carrying 6 tonnes of foam related
product.
One train per day, with each train
carrying 30 fourty foot containers
and 6 tonnes each. Train begins in
Auckland and ends in Tauranga.

292,440.5
Approximate summary of CO2-e savings from rail freight over road freight, assuming the
estimated Ohinewai equivalent tkm by rail was by road instead.
unit

Inputs

kg-CO2-e

Total

Road freight
55,332
25,174
1,379,701
9,959,760
1,354,527
Rail freight
277,010.5
tkm
9,959,760
277,010.5
Rail freight at Ohinewai will produce an 80% reduction in CO2-e over equivalent distance in road
freight (-1,102,691)
km
tkm
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6. GHG Emissions due to Water Supply and Waste Water
6.1 Overview and Data
GHG emissions result from energy use in water supply. Emissions from the supply of water are
considered direct activities (Scope 1) if the facility owns and controls its own water supply.
The carbon equivalent for a unit (m3) of water is 0.0313 kg-CO2-e. The MfE GHG guidance adopted
the Water NZ 2016/17 National Performance Review10 methodology to calculate the water supply
emission factors.
As per the Infrastructure report by Woods completed for the build of Ohinewai, water usage has been
estimated for the Ohinewai factory as 3.25m3 (3,250 litres) per day (for 50 staff). Rainwater is
collected off the plant roof and is stored in an 800m3 tank. This water is re-used in the plant. Further,
all of the plant wastewater will be treated in an on-site wastewater treatment system. Therefore,
Ohinewai will be completely self-sufficient with its water supply and treatment of waste and will
therefore remain carbon neutral with respect to this category.

10

www.waternz.org.nz/NationalPerformanceReview
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7. GHG Emissions due to Construction Materials and Waste
7.1 Emission Factors due to Construction
GHG emissions in this sector are an indirect Scope 3 activity as NZCG does not own or control the
facilities making the materials. The emission factors for this category are from quantity surveyors,
BRANZ Ltd11.
The Sleepyhead foam factory will be built in three stages, the construction quantities for concrete,
steel and aluminium are based on Stage 1 only. It is anticipated that the GHG inventory will be
updated to reflect Stage 2 and Stage 3 when they occur.
According to BBD Ltd, quantity surveyors for the proposed Ohinewai plant the current design of
Stage 1 is still at ‘concept’ level and therefore quantities may differ from the current prescribed totals.
Table 7-1 lists the estimated quantities and uncertainties of the construction materials necessary for
Stage 1 development.
Table 7-1.

Summary table of construction material kg-CO2-e associated with the construction for Stage 1
development.

Description of
Construction
Material

Tonnes (QS
estimates)

Tonnes
(used)

Concrete (MPa
unspecified, but
predominantly 30
MPa)

20,000–
25,000

25,000

Structural Steel

800–1,000

900

Aluminium in
coloursteel roofing
and cladding

5–7

7

Total

kg-CO2-e

3,702,408

2,565,000

8,2600

Uncertainty

Med-high

Med-high

Med-high

Description
There is a degree of
uncertainty in the
MPa of concrete.
Average concrete
emission factors
were used.
Likely to be
accurate
Excludes the mass
of Al in exterior
windows, doors,
roof access ladders,
plant platforms and
roof access safety
systems.

6,350,008

One of the requirements of the MfE guidance is that emissions should be calculated from construction
taking place in the reporting year. However, this is complicated as construction at the plant has not
even begun and it will be more than a couple of years before the plant is fully operational. Therefore,

11

www.branz.co.nz

7-1

this GHG assessment has taken a multi-year approach to the reporting year, where the first year is
construction only, and the second year assumes the plant is operating normally.
There are a number of uncertainties and limitations of the emission factors for this category. Concrete
factors are based on ordinary Portland cement, while the steel emission factor does not reflect the
uniqueness of the NZ Steel process. Further, the aluminium data provided by BRANZ account for
NZ grid electricity and assume the aluminium is from Tiwai Point. GHG emissions for aluminium
made overseas will be higher as they use a greater proportion of fossil fuels.

7.2 Emission Factors due to Waste
Waste in the plant is off-cuts and scraps of bedding products, foam. Since the composition is
unknown the default general waste default emission factors were used. Waste emission factors
without landfill gas recovery have been assumed.
Table 7-2.

Summary table of waste material kg-CO2-e associated with normal operations for Stage 1
development.

Description of
Waste

General Waste

Tonnes (QS
estimates)

340.065

kg-CO2-e

398,243.6

Uncertainty

Description

Low

Based on actual records of
Gorilla bins and tonnage per
bin. Only general waste from
the plant was considered. This
excludes all steel and wood
bins as well as all office waste.

The uncertainties for emission factors used in methane emissions from managed municipal landfills is
40%, which is consistent with the 2006 IPCC guidelines. Further, the uncertainty of the data used as
input is low as the actual Waste bin records for general waste from the Otahuhu plant was used.
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8. GHG ‘Sink’ Emissions from Plantings
The MfE guide provides emission factors related to forest growth, forest harvest and deforestation.
GHG are emitted to the atmosphere through harvesting and deforestation and are also removed from
the atmosphere through vegetation growth and increasing organic carbon stored in the soils. The
basis for the methods provided in the guide is that the flux of CO2 to and from the atmosphere is due
to the change in carbon stocks in vegetation and soils. When emissions exceed removals, there is a
‘net source’ and emissions are positive.
When removals exceed emissions there is a ‘net sink’ and emissions are negative.
The Ohinewai foam factory includes extensive landscape plantings and enhancement areas. The
approximate area of planting is 1 hectare in area.
Table 8-1.

Summary table of planted forest quantity and kg-CO2-e associated with normal operations for
Stage 1 development.

Description of
Emission
Source
Planted Forest

hectares

Scope

Kg-CO2-e

1

3

-33,807

Total
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Uncertainty
Low

Description
Based on actual
records.

9. GHG Emission Summary
Table 9-1 provides the NZCG carbon emissions summary for the foam manufacture process at the
Ohinewai Factory for each of the Scope activities.
Table 9-1.

Emissions summary by component gas (expressed as kg-CO2-e).
Scope 1
Scope 2
Scope 3
Scope 3

Total GHG Inventory
Emissions

Base Year

kg CO2-e

kg CO2

kg CH4

kg N2O

2024
2024

334,133.0
313,387.1
749,177

-33,807.0
299,016.4
286,275

0.0
14,094.4
450,304

0.0
276.3
4,458

551,485.3

464,399.1

4,734.9

2024
Construction
only, 2022
2024,
including
construction

6,350,008

7,746,670.7

Figure 9-1 provides the GHG emissions by activity scope for NZCG base year, 2024, minus
construction. Scope 3 activities are the highest, primarily due to road and rail freight of the foam
products as well as waste. Scope 2 (purchased energy) and Scope 1 (refrigerant use) are very similar
in their carbon footprint. By far the biggest contributor to carbon emissions is the construction of the
plant. Figure 9-2 provides the GHG emissions by source for NZCG, including construction.
Table 9-2 shows the carbon dioxide emission savings of the Ohinewai plant in 2024 compared to the
current existing plants.
Figure 9-1.

NZCG GHG emissions by Scope.
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Figure 9-2.

NZCG GHG emissions by source.

Table 9-2.

2024 Carbon dioxide emission of Ohinewai Plant (expressed as kg-CO 2 compared to existing
plants.

Source

Ohinewai

Existing Plants

Refrigerants

175,655

42,349,655

Rail freight/Road freight

292,444

1,379,701

Waste and water supply

0.0

3,573

Planting

-33,807

0.0

Total CO2-e

434,292
43,732,929
Total Carbon Emission Savings

Notes
Ohinewai will not be using methylene
chloride a potent greenhouse gas
Rail freight will remove at least 80% of
all truck movements to and from
Ohinewai
Ohinewai will be self-sufficient with
respect to water supply and waste water
treatment
Ohinewai will plant up to 5ha of native
plantings on its site

-43,298,637

.
In addition to these savings NZCG is committed to reducing its carbon emission footprint with time
and is expected to make the following reductions with time;
-

Small motorized equipment such as fork lifts that are used in the main plant will switch to
electricity rather than other more costly carbon emitting fuels.
Additional tree planting on and around the site, will further reduce the carbon footprint.
Third party distributors of foam related products will be encouraged to use modern state-ofart vehicles which include new low emission technology and hybrid fuel usage.
The new chiller unit in the foam plant will use low GWP refrigerants.

This report is the annual greenhouse gas emissions inventory for the foam manufacture process of
NZCG for the first year of normal operations in Ohinewai in 2024. The inventory is as complete and
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as accurate a quantification of the amount of GHG emissions that can be directly attributed to the
organisation’s operations within the declared boundary and scope for the specified reporting period.
However, it is recommended that this inventory be updated after two years of normal plant operations
when road and rail freight for the Ohinewai plant has been properly established.
The inventory has been prepared in accordance with the requirements of the Greenhouse Gas
Protocol.
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10.

Report Limitations

This Report has been provided by Atmospheric Science Global Limited (ASG) subject to the
following limitations:
1. This report has been prepared for the particular purpose outlined in the proposal and no
responsibility is accepted for the use of the Report, in whole or in part, in other context or for
any other purposes.
2. The scope of ASG services is subject to restrictions and limitations. ASG has not performed
a complete assessment of all possible conditions or circumstances that may exist at the site
referenced in the Report.
3. Conditions may exist which were undetectable. Variations in conditions may occur and there
may be special conditions pertaining to the site which have not been revealed and which have
not therefore been taken into account in the Report.
4. The passage of time affects the information and assessment provided in this Report. ASG’s
opinions are based on information that existed at the time of the production of the Report.
5. Any assessments and advice made in this Report are based on the conditions indicated from
published sources and the investigation described. Further, no warranty is included that the
actual conditions will conform exactly to the assessments contained in this Report.
6. Where data and reports have been supplied by external sources or the client, it has been
assumed that the information is correct unless otherwise stated. No responsibility is accepted
by ASG for incomplete or inaccurate data supplied by others.
7. This Report is provided for the sole use by the Client and is confidential to it. No
responsibility whatsoever for the contents of this Report will be accepted to any person other
than the Client. Any use which a third party makes of this Report, or any reliance on or
decisions made based on it, is the responsibility of such third parties. ASG accepts no
responsibility for damages, if any, suffered by any third party as a result of decisions made or
actions based on this Report.
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