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Executive Summary

QLDC requires an Emissions Reduction Plan (ERP):
e To support its commitment to a target of a 44% reduction in organisation emissions by
2030 (against a 2019 baseline).
e To support a QLDC application to the Local Government Funding Agency for a Climate
Action Loan.
e Tosupport QLDC's commitment to Toitd ‘carbonreduce’ certification.

The ERP is a plan to reduce QLDC organisation emissions through to 2030. The emission
reductions are achieved by fuel switching (e.g. Alpine Aqualand conversion from LPG to heat
pump, diesel vehicles to BEV), improved energy efficiency (e.g. networking of BMS units to allow
remote control of building heating and lighting), and behavioural change (e.g. water demand
management by implementing water charging).

Three Waters assets are considered separately due to uncertainty over future ownership and
control of these assets.

For non-Three Waters emissions the ERP is a pathway to 2030 savings of 1,249 tCO.e or 64%,
relative to the 2019 baseline. This significantly exceeds the 2030 target of a 44% reduction in
emissions. See Table 1 and Figure 1.

Table 1: ERP Non 3W Emissions Analysis

Relative
Opportunity Descriptor tCOzely to.
baseline
emissions
a | Actual Emissions 2019 Baseline 1,957
b | BAU Forecast Emissions 2030 2,023 103%
¢ | BAU Savings (a - b) 2030 savings -66 -3%
d | Fossil Vehicles to BEV 2030 savings 121
e | Increased Efficiency of Buildings & Equipment 2030 savings 9
f | Streetlights to LED 2030 savings 6
g | Alpine Aqualand to Heat Pump 2030 savings 903
h | Wanaka Rec Centre to Biomass Boiler 2030 savings 259
i | Arrowtown Pool to Heat Pump 2030 savings 17
j | Sum of Project Savings (d to i) 2030 savings 1,315 67%
k | Total Savings (c + ) 2030 savings 1,249 64%
| | ERP Residual Emissions (a — k) 2030 708 36%
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QLDC Energy Net CO,e Saving Potential - non Three Waters
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Figure 1: QLDC Non 3W Emissions Profile

For Three Waters emissions the ERP shows an increase in emissions in 2030 of 1,436 tCO.e or
16% relative to the 2019 baseline. Population growth is the key driver for this trend.

The next steps for QLDC are to integrate the ERP into the 2024-2034 Long Term Plan to enable
implementation.
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1. Glossary & Abbreviations

BAU Business As Usual

BEV Battery Electric Vehicle (charge from the grid)
BMS Building Management Systems

ERP Emission Reduction Plan

ETS Emissions Trading Scheme

GHG Greenhouse Gases

LPG Liquified Petroleum Gas

MfE Ministry for the Environment

QLDC Queenstown Lakes District Council

PPA Power Purchase Agreement

REC Renewable Electricity Certificate

WWTP Wastewater Treatment Plant

3W Three Waters (Potable Water, Wastewater, and Stormwater)
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2. Background

2.1 Purpose of Report

This report documents an Emissions Reduction Plan (ERP) for QLDC. The ERP is to provide backing
to QLDC's commitment to emissions reduction, to support a QLDC application to the Local
Government Funding Agency for a Climate Action Loan, and to support QLDC's commitment to
Toitu ‘carbonreduce’ certification.

This ERP outlines a pathway for emissions reductions through to 2030. It uses the earlier work?
undertaken for The District Emissions Reduction Roadmap in 2020 as a starting point.

2.2 QLDC Organisation Emissions

The emissions scope covers category 1 direct emissions, and category 2 indirect emissions from
imported energy. This includes emissions from QLDC owned and controlled buildings, vehicles,
streetlights, and Three Waters assets. Landfill and embedded carbon from construction activities
are excluded.

Coronet Forest, owned and managed by QLDC, was felled in 2020 and is to be fully replanted by
2025. Given the net emissions will over time be effectively zeroed, forestry emissions have been
excluded from this ERP. Toitd have confirmed to QLDC that this is an acceptable approach when
developing emission reduction targets.

Three Waters (3W) assets present a special case, as there is uncertainty over future ownership
and control of these assets. Given this, emissions from Three Waters assets are separately
identified and evaluated. Toitd have confirmed to QLDC that this is an acceptable approach when
developing emission reduction targets.

The base year for QLDC emissions reduction is 2019, being the year to 30 June 2019. Emissions
for 2019 and 2020 are as detailed in QLDC's report for Toitl°. Emissions for 2021 and 2022 are
provided from a GHG inventory developed by QLDC* (currently unverified by Toitd). These figures
are presented in Table 2 below.

Table 2: Reported QLDC Emissions

2019 2021 2022
) 2020 e e
Baseline year unverified unverified
Category 1 (excluding forestry removals) 9,498 8,984 8,640 10,316
Category 2 1,714 1,983 1,925 1,387
Total (with 3wW) 11,212 10,968 10,565 11,703
Total (3W only) 9,255 9,012 8,135 10,011
Total (w/o 3W) 1,957 1,955 2,429 1,692

2'QLDC District Emissions Reduction Roadmap’ dated 26 November 2020 by Sapere & DETA Consulting
3 Greenhouse Gas Emissions Inventory and Management Report - 30 June 2023

4 QLDC GHG Inventory FY21 FY22 - 10 August 23
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2.2.1 BAU Emissions Forecast

A ‘Business as Usual' (BAU) emissions forecast out to 2030 is prepared by applying population
forecasts® to the 2023 calculated emissions, without taking into account any reduction
opportunities. But allowing for grid electricity forecast reductions.

2.2.2 Emission Reduction Targets

In the Climate and Biodiversity Plan®, QLDC has committed to reducing GHG emissions by 44% by
2030 (against a 2019 baseline, aligned with the 1.5°C science-based target pathway outlined in
the 2020 Emissions Reduction Roadmap), and achieve net-zero greenhouse gas emissions by
2050. QLDC advise that for this ERP the target is to be applied to organisation emissions excluding
Three Waters emissions. The annual science-based targets to limit warming to 1.5°C and well
below 2°C for QLDC excluding Three Waters are shown in Table 3.

Table 3: Science Based Targets excluding Three Waters

Target

(tCO»e) 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030

Limit warming
to well below | 1,957 | 1,909 | 1,860 | 1,811 | 1,762 | 1,713 | 1664 | 1,615 | 1,566 | 1,517 | 1,468 | 1,419
2°C

Limit warming

to 1.5°C 1957 | 1,879 | 1,801 | 1,723 | 1,644 | 1,566 | 1,488 | 1,409 | 1,331 | 1,253 | 1,174 | 1,096

The BAU forecast to 2030 and the emission reduction target for 2030 are displayed in Figure 2
for non-Three Waters and Figure 3 for Three Waters.

5 Queenstown Lakes District Population Projections (March 2022)
® QLDG, 2022. Queenstown Lakes Climate and Biodiversity Plan 2022 — 2025.
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Figure 2: QLDC BAU Emissions excluding Three Waters

Note that the peak in 2021 is due to a significant increase (66%) of LPG use in 2021 on 2020. The
following trough in 2020 is then amplified by a significant decrease (35%) in the electricity grid
emissions factor between 2021 and 20227, despite electricity consumption increasing (4%).

7 Ministry for the Environment, 2023. Measuring Emissions: A Guide for Organisations: 2023 Detailed Guide
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QLDC Energy Emissions - BAU Three Waters
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Figure 3: QLDC BAU Emissions for Three Waters
Three Waters BAU emissions increase over time in line with population forecasts.
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3. Emissions Reduction Opportunities

QLDC has a number of opportunities to reduce gross emissions over the period to 2030. These
include a wide range of reduction types including fuel change, equipment change, and improved
operation and demand management of utility use.

3.1 General Opportunities

General opportunities are non-Three Waters opportunities.

3.1.1 Fossil Fuelled Vehicles to BEV

QLDC has been actively changing its light vehicle fleet to battery electric (BEV). 75% of the
conversions have been achieved. No suitable options are currently available in New Zealand for
the remaining vehicles, e.g. utes. QLDC management expect suitable BEV alternatives to be
available by 2027.

For the ERP, it is assumed that one third of the remaining fossil fuel vehicles are changed in each
of 2027, 2028 and 2029, achieving full fleet conversion before 2030.

At completion of the conversions, the annual emission savings are estimated to be 121 tCO.e per
year.

3.1.2 Increased efficiency of buildings & equipment

QLDC owns and manages a number of buildings and venues in the district.

Key venues will have BMS units by the end of FY 2023-24 which QLDC plans to network to allow
remote control of key building functions, such as lighting and heating. This will enable tighter
control of energy, and reduced wastage (e.g. - through lights not being left on when venue is not
in use). For the ERP, it is assumed that implementation happens in 2024 and that there is a one-
off 10% reduction in electricity use and associated emissions.

For all buildings, energy audits will identify energy efficiency opportunities which can be captured
over time. For example, lighting in the Church St carpark can be converted to LED. For the ERP, it
is assumed there is a year on year 2% p.a. reduction (up to a maximum of 30%) in the electricity
use and associated emissions from these buildings, commencing in 2025.

In 2030 the annual emission savings are estimated to be 9 tCO.e per year.

Queenstown Lakes District Council
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3.1.3 Streetlights to LED

The bulk of streetlights have been converted to LED. The remaining non-LED lights will be
converted as replacement is required and as funding allows. For the ERP, it is assumed conversion
is completed over 15 years, with 7% of remaining non-LED electrical load converted each year
starting in 2024.

In this scenario, by 2030, the annual emission savings are estimated to be 6 tCO.e per year.

If it was possible for funding to be brought forward to enable the completion of LED conversion by
2030, then the 2030 annual emission savings is estimated to be 8 tCO.e per year.

3.1.4 Alpine Aqualand to Heat Pump

Alpine Aqualand currently use LPG for water heating in the pools complex. QLDC have plans® to
replace the LPG boilers with an electrically powered heat pump. For the ERP, it is assumed the
water heating conversion is completed prior to 2025, with emissions benefits accruing from that
point.

Annual emission savings are estimated to be 903 tCO.e per year. This is the most significant of
the emission reduction projects.

3.1.5 Wanaka Rec Centre to biomass boiler

The Wanaka Recreation Centre currently use LPG for water heating in the pools complex. QLDC
have plans® to replace the LPG boiler with a woodchip fired boiler. For the ERP it is assumed the
water heating conversion is completed prior to 2025, with emissions benefits accruing from that
point.

Annual emission savings are estimated to be 259 tCO.e per year.

3.1.6 Arrowtown Pool to Heat Pump

The Arrowtown Pool currently uses LPG to for water heating. QLDC have plans'® to replace the
LPG boiler with an electrically powered heat pump. For the ERP it is assumed the water heating
conversion is completed prior to 2025, with emissions benefits accruing from that point.

Annual emission savings are estimated to be 17 tCO.e per year.

& Powell Fenwick Design Advice Memo titled ‘Alpine Aqualand/Queenstown Event Centre - Decarbonisation’ dated 09
Feb 2023

® powell Fenwick Design Advice Memo titled ‘Wanaka Aquatic Centre Decarbonisation’ dated 09 Feb 2023

19 The Building Intelligence Group Report titles ‘Arrowtown Pool Investment Plan’ dated 02 July 2020
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3.1.7 Summary of Emissions Savings for General Opportunities

The gross emissions savings from the general opportunities outlined above are summarised in
Table 4 and Figure 4 below.

Table 4: Emissions Savings for General Opportunities

Fossil Vehicles to BEV 121 165
Increased efficiency of buildings & equipment 9 16
Streetlights to LED 6 6
Alpine Aqualand to Heat Pump 903 1,234
Wanaka Rec Centre to biomass boiler 259 346
Arrowtown Pool to Heat Pump 17 24
Total 1,315 1,791
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Figure 4: General Opportunities for Emissions Reduction

The general opportunities will lead to a reduction of 1,315 tCO.e in 2030 relative to 2019, which is
equivalent to a 67% reduction in 2030, significantly ahead of the target.

11 Including adjusting for grid electricity emissions factor, as per 4.1, and BAU growth.
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3.2 Three Waters Opportunities

3.2.1 Water Demand Management

QLDC have plans*? to improve water demand management through a number of initiatives, broadly
covering:

e Education and customer communication.

e Water loss reduction and water efficiency.

e Installation of water meters and volumetric pricing.

Expectations are for water demand reduction savings of 40% (on a L/per person/day
consumption basis) over a 10-year period. For the ERP, it is assumed that the water demand
management programme commences in 2024 with a 4% p.a. reduction in water demand through
to 2033. For 2030 this gives a 28% reduction.

Emission savings are calculated using the methodology outlined in the MfE 2022 water supply
emissions factor*®.

In 2030 the annual emissions savings are 159 tCO.e per year.

3.2.2 WWTP upgrade

On 23 June 2023 it was announced'* that the WWTP is to be upgraded, with commissioning to
happen in early 2026. Supporting analysis'® indicates the following changes to WWTP emissions
(based on MfE 2020 emission factors):

e 884 tCO.e per year savings due to decommissioning of ponds and increased effluent

quality.

e 20 tCO2e per year increase due to higher electricity consumption.

e 267 tCO.e per year increase due to more sludge to landfill.

e Anetsaving of 597 tCO.e 2026, the first year of operation.

The electricity emissions factor is adjusted each year using a forecasting model, to account for
future grid decarbonisation, as described in section 4.1.

12 Draft District Wide Water Demand Management Plan 2022, Dec 2022.

13 Ministry for the Environment, 2023. Measuring Emissions: A Guide for Organisations: 2023 Detailed Guide

14 QLDC, 2023. Shotover Wastewater Treatment Plant Upgrade.
15 Detailed Design Update — Capital and Operational Carbon Baselines Report Rev D — Project Shotover Stage 3 15"

March 2022
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3.2.3 Emissions Savings

The emissions savings from the Three Waters opportunities outlined above are summarised in
Table 5 and Figure 5.

Table 5: Emission Savings Summary for 3W

Water Demand Management 159 334
WWTP upgrade 648 876
Total 807 1,210
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Figure 5: Three Waters Emission Reduction Opportunities

The Three Waters opportunities will lead to emissions savings of 807 tCO.e in 2030 (equivalent
to a 7% reduction relative to BAU in 2030). The emissions are 16% higher in 2030 relative to the
baseline in 2019, population growth is the key driver for this.
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3.3 Other opportunities

Behavioural change is likely to be a key contributor to emissions savings, with an example being
water demand reduction. Other behavioural change opportunities have not been investigated due
to limited information on the effects that behavioural change can have on the ERP.

3.4 Overall Emissions Reduction Pathway

Figure 6 depicts the ERP with the combination of both the general and Three Waters opportunities.
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Figure 6: All Emission Reduction Opportunities

The combined opportunities will lead to a reduction of 2,121 tCO.e in 2030, or a 16% reduction,
relative to BAU.

The emissions in 2030 are 11,399 tCO.e, an increase of 187 tCO.e or 2% relative to the 2019
baseline.
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4. Reducing Net Electricity Emissions

In 2023, electricity was a significant source of emissions at 1,401 tCO.e. Methods to reduce these
emissions include:

e Decarbonisation of the electricity grid.

e Renewable Electricity Certificates (RECs).

e Solar PV.

e Power Purchase Agreement (PPA).

4.1 Grid Decarbonisation

New Zealand has a very low-carbon electricity generation system by international standards due
to the high levels of renewable generation. Despite this, because of the significant residual use of
coal and gas for dry year firming, peaking, and baseload duties, along with geothermal emissions,
the S-year moving average emissions factor for electricity is currently still significant at
0.10 kgCOze/kWh.

Significant new renewable generation is being installed around the country (predominantly wind
and solar), and as older thermal assets are retired, the overall emissions factor is expected to
reduce further. The government is also targeting zero emissions from the electricity sector by
2035, however DETA believe this is unlikely to occur.

While there is still significant uncertainty around exactly what will happen with the net-zero
emissions, modelling has been released by a range of organisations and is outlined in Figure 7.
This shows the anticipated grid electricity emissions factors, based on several assumptions,
particularly regarding the continued operation of NZ Aluminium Smelter.
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Figure 7: Grid Electricity Emission Factor Projections

For this ERP, itis assumed the pathway “CCC — Tiwai stays with uncertainty”, modified with actual
values to 2022, is followed. It is anticipated that this will result in a significant reduction (~50%)
by 2025, slowing reductions through 2030, then minor reductions into the future. Actual figures
will vary depending on rainfall, natural gas utilisation and other factors, such as the future
decisions of NZ Aluminium Smelters regarding their operations at Tiwai Point.

Effectively, this is a ‘do nothing’ option. The grid will significantly decarbonise regardless of QLDC
action, however it will take time to decarbonise and it is unlikely to reach zero carbon.
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4.2 Renewable Electricity Certificates

A Renewable Energy Certificate is proof that energy has been generated from renewable sources
such as hydro or wind power and assigns that renewable generation to the specific site
consumption, in units of 1 MWh. Therefore, each REC represents the environmental benefits of
1MWh of renewable energy generation. When a REC is purchased, the equivalent renewable
energy is removed from the overall pool and the average emissions factor for the rest of the
country increases. An REC is linked to existing renewable generation assets and the generator
can use the proceeds from RECs as it chooses.

The equivalent of 100% renewable electricity can be achieved by the purchase RECs. QLDC can
buy RECs from current electricity suppliers for each MWh of electricity consumed. RECs are
available from many NZ electricity retailers'® at $3-4 per MWh plus set-up fees and annual
membership fees.

For QLDC in 2023 with the current mix of electricity retailers, the REC cost is estimated to be
$30,000 to $50,000 for 1,000 tCO.e of savings (or $S30 to S50 per tonne) with incomplete
coverage. For full coverage of electricity, the cost would be more like $50,000 to $70,000.

For QLDC in 2030, the REC cost (at current rates and assuming full coverage) works out to
$70,000 to $90,000 for 1,100 t CO2e of savings. It is expected that the cost of RECs will vary over
time with the ETS costs, so can be expected to be more expensive in 2030.

RECs are relatively inexpensive, fast to implement, and relatively easy to acquire, and therefore
are the most flexible way to achieve renewable energy targets. However, the environmental
impact is difficult to assess. Buying RECs does not guarantee that a new renewable energy
project will be built (most projects offering RECs would have been built without the REC market),
but the average emissions factor increases for other users in the country, which does help to
drive low carbon generation due to everyone needing to decarbonise.

Key points for QLDC are:
e (Can achieve 100% renewable electricity equivalent.
e No capital investment required but RECs have to be purchased for every MWh every year.
e The unit cost is expected to increase as the ETS cost increases.

16 For the electricity retailers supplying QLDC:
Simply Energy do not offer RECs. They have an alternative product where the emission factor in a given half
hour can be applied to the electricity use in that half hour, giving a more accurate actual emissions figure.
Meridian Energy currently charge $3/MWh + $300 set-up cost.
- Genesis Energy currently charge $S4/MWh + $500 set-up cost + $500 annual membership.

Queenstown Lakes District Council
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4.3 Solar PV

Solar panels could potentially be installed on QLDC buildings'’/, generating zero carbon electricity
to offset electricity supply from the grid.

Panels could be mounted to the roofing on Alpine Aqualand, Queenstown Events Centre, and
Wanaka Recreation Centre. A high-level analysis indicates potential electricity generation of
1.25 GWh/y, which equates to 7% of QLDC electricity consumption in 2023. This would remove
93 tCO.e based on the current electricity emission factor. Table 6 outlines the electricity usage
vs modelled generation via solar PV for each building.

Table 6 — Current electricity use vs Estimated generation from Solar PV on QLDC buildings.

s Current Electricity Consumption Estimated Electricity Generation
Building 4 18 - iti Offset
(kwh/y) (kwhty)
Wanaka Rec Centre 285,000 464,000 79%
Alpine Aqualand 595,000
787,0002° 47%
Queenstown Events Centre 1,085,000

Solar PV projects typically have paybacks in the range 10 to 20 years.

Over time the electricity emission factor is going to reduce, so a solar PV project will have a
diminishing emission reduction.

The solar PV installation could be managed under a PPA, with an energy developer installing and
owning the equipment, and QLDC purchasing the electricity direct.

Key points for QLDC are:
e Can expect to offset less than 10% of current electricity use and electricity emissions.
e Capital investment is required which delivers unexciting investment returns.

17 The suitability of building structures for the extra weight of the solar PV system has not been investigated at all.

18 Figures taken from Powell Fenwick Design Advice Memos (provided by QLDC) — dated 08 Feb 2023 & 09 Feb 2023
19 DETA have estimated these figures using methods from a previous solar PV integration study.

20 Modelled using combined roof area of Alpine Aqualand and QEC (buildings are physically combined).
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4.4 Power Purchase Agreement

A PPA can be a good way to achieve carbon reduction and renewable energy goals plus provide
a hedge against electricity price volatility. It is a long-term electricity supply agreement negotiated
between a power producer and a customer. The power producer is often a developer of a solar
farm or a windfarm. The PPA will be agreed ahead of the construction of the renewable generation
assets and is crucial component to enable the funding of the development.

A PPA can be ‘sleeved’ by inserting an electricity retailer as an intermediary to manage the
transaction and supplier relationship, including purchasing of additional electricity from the grid
when PPA electricity isn't available (i.e. when the sun isn't shining or the wind isn't blowing).

The PPA market in New Zealand is relatively immature but is developing quickly as the number
new renewable energy developments rises.

Key points for QLDC are:
e Can achieve 100% renewable electricity.
e Will have a hedge against price volatility.
e Must commit to electricity purchases for the long-term, up to 20 years.
e No capital investment is required.
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