
 

 

NCC Public Comment Draft  
Response Sheet 

      

This response sheet is to be used for submitting responses to the National Construction 
Code (NCC) 2022 Public Comment Draft. 

 How to use this response sheet 

1. Provide your details including name, organisation and contact details. 

2. Provide your response(s) to the Public Comment Draft. For each response you should 
include— 

– the relevant NCC volume(s) that your response relates to by clicking in the 
appropriate box(es);  

– the “Clause/Figure/Table” that you are responding to, e.g. J6D3(1)(a), Housing 
Provision Figure 7.2.3 or Table C2D2; 

– your “recommended change to draft”, e.g. it is recommended that the proposed 
drafting to J6D3(1)(a) be amended as follows…(see example);  

If you are not recommending a change, insert “N/A” in this field; 

– your “comments/reasons for change”. This should include justification to support 
your recommended change, e.g. heaters that emit light do not need to be excluded 
because these heaters have already been exempted by J6D3(3)(d) (see example). 

If you are including multiple “comments/reasons”, use dot points or a numbered 
list. 

3. Submit your response using the online response form on the ABCB website. 

Notes:  

Completing all relevant fields will help to describe what change in the Public Comment Draft 
you are commenting on, what your alternative change is and why it should be made. 

This response form is to only be used for submitting responses to proposed NCC 
amendments contained within the NCC 2022 Public Comment Draft. If you wish to make 
comments or a submission on documents that have been released with the Public Comment 
Draft, please follow the instructions accompanying that document. 

Response Sheet 



 

Your details 

Name: David McEwen (Submissions Volunteer & commercial construction / sustainability 
professional) 

Organisation: Australian Parents for Climate Action (www.ap4ca.org)                                    
Australian Parents for Climate Action represents over 15,000 parents, grandparents and 
carers from across Australia. We are Australia’s leading organisation for parents advocating 
for a safe climate. Our supporters are from across the political spectrum, across Australian 
electorates, and from different socio-economic positions. We seek non-partisan responses to 
climate change and its impacts. We are focused on pushing Australian governments and 
businesses to take urgent action to cut Australia’s carbon emissions to net zero as quickly as 
possible. We encourage Australia to take a leadership role on the world stage, leading by 
example and calling for other nations to take the necessary action to protect our children’s 
futures. 

Email or Phone No: david@ap4ca.org 

Response(s) 

CHANGES RELATED TO REQUIRING ALL 
DWELLINGS TO ACHIEVE NET ZERO EMISSIONS 
 

NCC Volume(s):  ☐ One ☒ Two ☐ Three    ☐ Housing Prov.  ☐ Livable Housing 

Clause/Figure/Table: Part H6 Energy efficiency 

Recommended change to draft: 

Part H6 Greenhouse Gas Emissions 

Comment/reason for change: 

Energy efficiency is an economic motivation, whereas the text beneath correctly identifies 
that the existential threat of climate change is really the most urgent and material need for 
these regulations.  The title SHOULD represent the content and not minimise priorityissues. 

 

NCC Volume(s):  ☐ One ☒ Two ☐ Three    ☐ Housing Prov.  ☐ Livable Housing 

Clause/Figure/Table: H601  (a) reduce energy consumption: and (b) reduce greenhouse 
gas emissions: and 

Recommended change to draft: 

H601 (a) reduce greenhouse gas emissions; and (b) reduce energy consumption; and 

 

Comment/reason for change: 

the existential threat of climate change is really the most urgent and material need for these 
regulations and the order of the points should reflect this 

 

NCC Volume(s):  ☐ One ☒ Two ☐ Three    ☐ Housing Prov.  ☐ Livable Housing 



 

Clause/Figure/Table: H6F1 Greenhouse gas emissions Energy efficiency [2019: 02.6] 
[2019: F2.6] To reduce Greenhouse gas emissions to the degree necessary, a building, 
including its fabric and domestic services, is to contribute to the efficient use of energy to- (a) 
reduce energy consumption: and (b) reduce greenhouse gas emissions: and (c) improve 
occupant health and amenity: and (d) improve the resilience of a building to extreme weather 
and blackouts.  

Recommended change to draft: 

H6F1 Greenhouse gas emissions Energy efficiency  [2019: 02.6] [2019: F2.6] To eliminate 
net greenhouse gas emissions from a building, including its fabric and domestic services, the 
building shall not use more energy than it produces from its rooftop solar or other renewable 
energy sources.  This is a net requirement averaged over a year since photovoltaics cannot 
generate overnight or during periods of overcast weather.  These renewable energy sources 
may be contracted from off-site and the contract should be for 10years or more.  Gas is not 
permitted, because as grid energy supplies transition to renewable energy there will be no 
long-term scope to mitigate emissions from gas supply. The building shall also improve 
occupant health and amenity and be designed to be resilient to extreme weather and 
blackouts. 

Comment/reason for change: 

Buildings on average last for 100years and in housing in particular regulation is the most 
potent driver of building performance for the whole of that life.  The IPCC AR6 report has laid 
it on the line for us globally – we have just 8 years before we use up the little remaining 
global carbon budget to keep within the Paris agreement targets for 1.5DegC of warming.  
But the reality is much worse –  

 The IPCC modelling scenarios still don’t fully account for the possibility/likelihood of 
crossing thresholds of positive feedback in the climate system.  The compounding 
feedback loops that are already partially triggered but will be fully triggered by about 
2030 at 2DegC of warming will cause an unstoppable transition to an unsurvivable 
Hothouse Earth with 4-6DegC of warming.    

 A group of IPCC scientists have leaked their first draft report (not due until 2022) 
fearing that it will be politically moderated – this draft says we have just 4 years 
before we’ve used up the remaining carbon budget.   

 The previous IPPC AR5 report released in 2013 said that by 2021 we would have 
just 3 remaining years to use up the remaining carbon budget. 

 AR5 was criticised by the Breakthrough project – Spratt and Dunlop as complacent to 
the precautionary worst case interpretations of their data – in 2018 they reassessed 
IPCC data and found that there was already a 10% chance that we were on-course 
for unsurvivable 4-6DegC of global warming.   

 A research group led by Professor Sir David King (former UK Chief Scientist) has 
reported that the global carbon budget is already used up.   

25% of our emissions come from buildings (13-20% from homes) that will last on average for 
100 years.  It is irreconcilable that we are still contemplating permitting buildings that are not 
net zero now.    If the legislation giving force to the NCC is focussed on energy efficiency 
then this MUST be changed with extreme urgency.  We’ve run out of time for anything less 
than net zero buildings – all else commits our children and grandchildren to an extremely 
compromised. 
 

 

NCC Volume(s):  ☐ One ☒ Two ☐ Three    ☐ Housing Prov.  ☐ Livable Housing 



 

Clause/Figure/Table: H6P1 Building fabric 1) The total heating load of the habitable rooms 
in a building must not exceed the heating load limit in Specification 44. (2) The total cooling 
load of the habitable rooms in a building must not exceed the cooling load limit in 
Specification 44. (3) The total thermal energy load of the habitable rooms in a building must 
not exceed the thermal energy load limit in Specification 44.   

Recommended change to draft: 

H6P1 Building fabric 1) The monthly heating load of the habitable rooms in a building must 
not exceed the heating load that can be delivered by the heating system from the monthly 
solar energy generated by rooftop solar.  (2) The total cooling load of the habitable rooms in 
a building must not exceed the cooling load that can be delivered by the cooling system from 
the monthly solar energy generated by rooftop solar. (3) The total thermal energy load of the 
habitable rooms in a building must not exceed the thermal energy load limit in Specification 
44.  The air-conditioning systems in the building must use zone control such that in periods 
of extreme heat, the system will be able to keep a safe zone in the building habitable.   

Comment/reason for change: 

We’ve run out of time for any new building to not be net zero even if the building cannot yet 
be completely autonomous (storing its excess day-time generation for use at night).  [The 
transition to battery electric vehicles with bi-directional storage is likely to resolve the 
problem of insufficient grid level storage – 20 million cars with 60kWh batteries grid 
connected for the 97% of the time they are not actually driving can provide 3 times the 
storage we need for 100% renewable energy.  The transition to BEV’s will happen early in 
the life of the buildings being approved now so should be anticipated in our regulations now.] 

 

NCC Volume(s):  ☐ One ☒ Two ☐ Three    ☐ Housing Prov.  ☐ Livable Housing 

Clause/Figure/Table: H6P2 Energy usage The energy value of a building's domestic 
services must not exceed 70% of the energy value with (a) a 3-star ducted heat pump, rated 
under the 2019 GEMS determination, heating all spaces that are provided with heating: and 
(b) a 3-star ducted heat pump, rated under the 2019 GEMS determination, cooling all spaces 
that are provided with cooling: and(c) a 5-star instantaneous gas water heater, rated under 
the 2017 GEMS determination, providing all domestic hotwater: and (d) a lighting power 
density of 4 W/m2 serving all spaces that are provided with lighting. 

Recommended change to draft: 

[Omit] 

Comment/reason for change: 

If the building must not consume more energy than it generates at H6P1 then this provision 
becomes moot. 

 

NCC Volume(s):  ☐ One ☒ Two ☐ Three    ☐ Housing Prov.  ☐ Livable Housing 

Clause/Figure/Table: H6V2 Verification using a reference building (1) Compliance with 
Hp61 is verified when a proposed building- 

Recommended change to draft: 

H6V2 Verification using a Calculation Method (1) Compliance with hp61 is verified when a 
proposed building has net zero emissions over a year of operation.  The emissions shall be 
estimated based on the kWh of electricity consumed per year multiplied by the electricity 
emissions intensity factors published in the latest National Greenhouse Accounts Factors 
(currently Table 5 - https://www.industry.gov.au/sites/default/files/2020-10/national-
greenhouse-accounts-factors-2020.pdf) 



 

Comment/reason for change: 

In 2021, with no time to radically decarbonise all of our buildings, only net zero buildings can 
now be permitted. 

 

NCC Volume(s):  ☐ One ☒ Two ☐ Three    ☐ Housing Prov.  ☐ Livable Housing 

Clause/Figure/Table:  H6V2 clauses (1), (2) and (3). 

Recommended change to draft: 

[Omit clauses (1), (2) and (3) – they are not needed since net zero emissions provides the 
reference value without having to model a fictitious building design in addition to the actual 
building design.  The location and design details provide what’s needed for climate zone, 
building fabric, thermal breaks, R-values of elements, floor edge insulation, building sealing, 
heating and cooling loads, air infiltration rates. 

Comment/reason for change: 

In 2021, with no time to radically decarbonise all of our buildings, only net zero buildings can 
now be permitted.  This would substantially reduce the effort and costs for modelling and the 
ability for designers to game the modelling, by judicious selection of the reference. 

 

NCC Volume(s):  ☐ One ☒ Two ☐ Three    ☐ Housing Prov.  ☐ Livable Housing 

Clause/Figure/Table: H6V2 

Recommended change to draft: 

New clause (6) Calculation of solar PV generation must comply with IEC 61724-
1:2017 

Comment/reason for change: 

A standard based on net zero emissions would need to standardise the method of 
calculation of the output of the solar PV system needed to meet the net zero energy 
requirements and hence net zero emissions requirements of the building.  In later updates of 
NCC, consideration will need to be given to bi-directional charging for electric vehicles to 
obviate periods of excess solar generation and short-falls in night time generation for 
meeting night time demand.  Mass uptake of EV’s is likely to resolve this! 

 

NCC Volume(s):  ☐ One ☒ Two ☒ Three    ☐ Housing Prov.  ☐ Livable Housing 

Clause/Figure/Table: H6D2 onwards 

Recommended change to draft: 

H6D2 onwards will all need to be refined to make them appropriate for a zero emission 
building, with additional requirements for roof design and orientation and for the provision of 
PV’s   

Comment/reason for change: 

To make these sections of the code compatible with a net zero emission objective of NCC 

 
  



 

 

Deemed-to-Satisfy Provisions 

 

NCC Volume(s):  ☐ One ☒ Two ☒ Three    ☐ Housing Prov.  ☐ Livable Housing 

Clause/Figure/Table: H6D2 

Recommended change to draft: 

H6D2 onwards will all need to be refined to make them appropriate for a zero emission 
building, with additional requirements for roof design and orientation and for the provision of 
PV’s   

Comment/reason for change: 

To make these sections of the code compatible with a net zero emission objective of NCC 

 

Specification 42 Using House Energy Rating Software 

 

NCC Volume(s):  ☐ One ☒ Two ☒ Three    ☐ Housing Prov.  ☐ Livable Housing 

Clause/Figure/Table: S42C1 Scope This Specification sets out the requirements for using 
house energy rating software 

Recommended change to draft: 

S42C1 Scope This Specification sets out the requirements for determining net Zero CO2-e 
Emissions compliance using house energy rating software  

Comment/reason for change: 

To make these sections of the code compatible with a net zero emission objective of NCC 

 

NCC Volume(s):  ☐ One ☒ Two ☒ Three    ☐ Housing Prov.  ☐ Livable Housing 

Clause/Figure/Table: S42C1 Heating and Cooling Loads 

Recommended change to draft: 

S42C1 Heating and Cooling CO2-e Emissions  

Comment/reason for change: 

To make these sections of the code compatible with a net zero emission objective of NCC 

 

NCC Volume(s):  ☐ One ☒ Two ☒ Three    ☐ Housing Prov.  ☐ Livable Housing 

Clause/Figure/Table: SA S42C2(1) (1)A building must achieve an energy rating, including 
the separate heating and cooling load limits, using, of greater than or equal to- (a) 7 stars or 
…….(ii) has at least one permanently installed ceiling fan  

Recommended change to draft: 

SA S42C2(1) (1)A building must achieve net zero CO2-e emissions, whilst not exceeding the 
separate heating and cooling load limits   

Comment/reason for change: 

To make these sections of the code compatible with a net zero emission objective of NCC 



 

 

NCC Volume(s):  ☐ One ☒ Two ☒ Three    ☐ Housing Prov.  ☐ Livable Housing 

Clause/Figure/Table: Explanatory Information: Complying with S42C2(1) (1) To comply with 
(1), the modelled energy loads of a building must not exceed three separate load limits, i.e.- 
(a) the total load limit corresponding to the applicable star rating; and (b) the heating load 
limit; and (c) the cooling load limit.  

Recommended change to draft: 

Explanatory Information: Complying with S42C2(1) (1)To comply with (1), the modelled 
energy loads of a building, from which CO2-e emissions are calculated, must not exceed: (a) 
the heating load limit; and (b) the cooling load limit.  

Comment/reason for change: 

To make these sections of the code compatible with a net zero emission objective of NCC 

 

 

NCC Volume(s):  ☐ One ☒ Two ☒ Three    ☐ Housing Prov.  ☐ Livable Housing 

Clause/Figure/Table: S42C3 Net equivalent energy usage For net equivalent energy 
usage, a building must achieve a whole-of-building rating of not less than H6P2 using house 
energy rating software.  

Recommended change to draft: 

Omit  

Comment/reason for change: 

Unneccessary with a net zero emission compliance objective of NCC 

 

NCC Volume(s):  ☐ One ☒ Two ☒ Three    ☐ Housing Prov.  ☐ Livable Housing 

Clause/Figure/Table: Specification 44 Calculation of heating load limit, cooling load limit 
and thermal energy load limit 

Recommended change to draft: 

Specification 44 Calculation of heating load limit and cooling load limit  

Comment/reason for change: 

Thermal energy load limit is unneccessary with a net zero emission compliance objective of 
NCC 

 
  



 

NCC Volume(s):  ☐ One ☒ Two ☒ Three    ☐ Housing Prov.  ☐ Livable Housing 

Clause/Figure/Table: S44C1 Scope This specification contains the method of calculating 
the heating load limit, cooling load limit and thermal energy load limit for compliance with 
J1P2 and H6P1 

Recommended change to draft: 

S44C1 Scope This specification contains the method of calculating the heating load limit and 
cooling load limit for compliance with J1P2 and H6P1  

Comment/reason for change: 

Thermal energy load limit is unneccessary with a net zero emission compliance objective of 
NCC 

 

NCC Volume(s):  ☐ One ☒ Two ☒ Three    ☐ Housing Prov.  ☐ Livable Housing 

Clause/Figure/Table: S44C4 Thermal energy load limit…..(d) Tr = the annual average daily 
outdoor temperature range. 

Recommended change to draft: 

Omit  

Comment/reason for change: 

Thermal energy load limit is unneccessary with a net zero emission compliance objective of 
NCC 

 

 

NCC Volume(s):  ☐ One ☒ Two ☒ Three    ☐ Housing Prov.  ☐ Livable Housing 

Clause/Figure/Table: S44C4 Thermal energy load limit…..(d) Tr = the annual average daily 
outdoor temperature range. 

Recommended change to draft: 

Omit  

Comment/reason for change: 

Thermal energy load limit is unneccessary with a net zero emission compliance objective of 
NCC 

 
  



 

CHANGES RELATED TO IMPROVING BUILDING 
AND OCCUPANT RESILIENCE TO THE IMPACTS OF 
CLIMATE CHANGE 
 

 

NCC Volume(s):  ☒ One ☐ Two ☐ Three    ☐ Housing Prov.  ☐ Livable Housing 

Clause/Figure/Table: B1P1, (1) 

Recommended change to draft: 

…by resisting the actions to which it may reasonably expect to be subjected. [Add] This 
includes effects associated with the projected impacts of anthropogenic climate change over 
the design life of the structure, associated with the worst case emissions pathway scenario 
published by the United Nations Intergovernmental Panel on Climate Change (UN IPCC). 

Such impacts may include but are not limited to: 

 Increasing average temperatures; 
 More frequent and/or more intense/prolonged heatwaves; 
 Change in precipitation including more intense extreme rainfall events and/or large hail, 

and more extreme drought conditions; 
 Tropical storm systems tracking further South 
 Sea level rise exacerbating coastal erosion, particularly when combined with storm 

surges 
 More intense bushfires. 

Comment/reason for change: 

Given global inaction on greenhouse emissions reduction, combined with inertia in the 
climate system, it is now inevitable that at least the next three decades will each be the 
hottest on record1, precipitating ever more frequent and/or intense extreme weather and 
other impacts. It is all but certain that Australian and world governments will not make and 
implement commitments consistent with limiting global temperature increase to 1.5oC, in 
which case the climate will continue heating for many more decades. As such it is critical 
that new buildings are constructed to withstand projected extremes and ensure occupant 
comfort, health and safety.  

 

NCC Volume(s):  ☒ One ☐ Two ☐ Three    ☐ Housing Prov.  ☐ Livable Housing 

Clause/Figure/Table: J3D7, J3D8, J3D9, J3D10, J3D11, J3D12, J3D13 

Recommended change to draft: 

We recommend that the basis for assessment of minimum insulation, glazing and 
infiltration/exfiltration requirements in the tables in these sections (and elsewhere as 
required) should be based on regional climate projections based on worst case global 
heating. Within the 50-100 year life of new structures, we note that regional “mean surface 
temperatures” are projected to increase by up to 4oC in some parts of Australia by 2070 and 
up to 5.5oC by 2090 compared with the 1986-2005 average (based on projections from 

 
1 The UN IPCC notes “it could take 20-30 years to see global temperatures stabilise” even given 
“strong and sustained reductions in emissions of carbon dioxide and other greenhouse gases. 



 

CSIRO’s ACCESS database, RCP 8.5 scenario, refer: 
https://www.climatechangeinaustralia.gov.au/en/climate-projections/explore-data/map-
explorer/).  
 
Associated with this shift in mean temperatures, hot extremes will be significantly hotter (and 
heatwaves may be more frequent and prolonged), while cold extremes will generally be less 
frequent and less cold. In other words, well within the lifespan of buildings that will be 
constructed with the proposed NCC, we can expect material temperature shifts that would 
greatly diminish occupant comfort if today’s climatic conditions are used to inform minimum 
insulation standards. 

Comment/reason for change: 

Given global inaction on greenhouse emissions reduction, combined with inertia in the 
climate system, it is now inevitable that at least the next three decades will each be the 
hottest on record, precipitating ever more frequent and/or intense extreme weather and other 
impacts. It is all but certain that Australian and world governments will not make and 
implement commitments consistent with limiting global temperature increase to 1.5oC, in 
which case the climate will continue heating for many more decades. As such it is critical 
that new buildings are constructed to withstand projected extremes and ensure occupant 
comfort, health and safety.  

 

NCC Volume(s):  ☒ One ☐ Two ☐ Three    ☐ Housing Prov.  ☐ Livable Housing 

Clause/Figure/Table: J3D7 

Recommended change to draft: 

It is recommended that for climate zones 1 through 5, and climate zone 6 (mild temperate) 
with regard to dwellings in urban areas, the code specify the use of light coloured roof 
surfaces in order to reduce heat absorption into the building and (in conjunction with urban 
canopy and road/pavement surfacing) alleviate the urban heat island effect. 

Comment/reason for change: 

Within the 50-100 year life of new structures, we note that regional “mean surface 
temperatures” are projected to increase by up to 4oC in some parts of Australia by 2070 and 
up to 5.5oC by 2090 compared with the 1986-2005 average (based on projections from 
CSIRO’s ACCESS database, RCP 8.5 scenario, refer: 
https://www.climatechangeinaustralia.gov.au/en/climate-projections/explore-data/map-
explorer/). Associated with this shift in mean temperatures, hot extremes will be significantly 
hotter (and heatwaves may be more frequent and prolonged).  
 
“While dark roofs typically absorb more than 80 per cent of solar energy, some white roofs 
can reflect 75 per cent or more of it away. This makes a white-roofed building cooler and 
saves money on air conditioning. On a hot day, a standard black roof can be more than 40 
degrees Celsius hotter than the ambient air temperature, while a cool roof would typically be 
less than 10 degrees Celsius warmer. That translates to a cooler building and less air 
conditioning.” (https://thefifthestate.com.au/columns/spinifex/cool-roofs-and-the-heat-island-
effect-the-evidence-is-in/).  

 

NCC Volume(s):  ☒ One ☒ Two ☐ Three    ☐ Housing Prov.  ☐ Livable Housing 

Clause/Figure/Table: Vol1: J1, Vol2: H6 

Recommended change to draft: 



 

J1 and H6O1 note an objective to “reduce greenhouse gas emissions.” However, neither 
section appears to include any specific consideration of: 

 Refrigerant gases. Synthetic refrigerant gases are typically potent greenhouse gases 
with extremely high global warming potentials (GWPs) and are often exceptionally long-
lived in the atmosphere (tens of thousands of years). Given the Kigali Amendment to the 
Montreal Protocol, we recommend the NCC includes consideration of the impact of 
leaking refrigerant gases on building emissions performance, with a view to accelerating 
the uptake of low GWP natural refrigerants (such as ammonia, and ironically carbon 
dioxide itself). 
 

 Embodied emissions. While earlier parts of our submission deal extensively with the call 
for net zero operational emissions, the NCC could do much more to promote reductions 
in embodied emissions by influencing materials choices. For example, concrete made 
with fly ash or slag as the binding agent rather than high emitting Portland cement; use 
of sustainably grown plantation timber as a structural material rather than steel or 
concrete; etc. While there are standards that assist with materials lifecycle assessment, 
we note that existing approaches often allow differing assumptions to be used that 
produce wildly divergent results. The industry Materials Embodied Carbon Lifecycle 
Assessment (MECLA) group and others would be worth consulting for input in this 
space. 
 

 Natural gas use in buildings. The principal component of natural gas delivered via 
municipal supplies, methane, is a highly potent (though mercifully short lived) 
greenhouse gas with a GWP of 86 over a 20 year time period. While the combustion of 
methane releases carbon dioxide as a byproduct, nevertheless, methane is released 
through deliberate venting and leaks from the wellhead to the building. The puff of 
methane released prior to ignition of gas stoves, heaters, and water heaters is 
collectively contributing to significant building greenhouse emissions. In addition, 
methane and byproducts from the combustion process are harmful to human health.2 
Contemporary electric appliances, on the other hand, are significantly more energy 
efficient and produce lower operational emissions (which will become lower still as the 
electricity grid continues to transition to renewables). Fully electrified households will 
make material savings as recent research has found.3 AP4CA has called on state and 
local governments to introduce disincentives or moratoria on new gas connections to 
buildings. We recommend that the NCC disincentivises use of gas. 

Comment/reason for change: 

Housing is estimated to be responsible for 13-20% of residential building emissions. We 
have the designs and technologies to eliminate these emissions and boost employment, 
while providing comfortable, healthy homes that are cheap to run and protect our children’s 
and grand children’s future safety and prosperity. However, we need regulatory mandates to 
ensure that emissions are reduced rapidly. The ACBC has the ability to significantly 
influence a material component of Australian greenhouse emissions, and should do 
everything within its authority to instigate rapid emissions reductions. 

 

 

 
2 Grattan Institute (2020), Flame out: the future of natural gas 
3 Australian Financial Review (2021), How to save $5000, create a ‘tradie boom’ and save the planet 


