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Whatôs happening tonight?

Å Welcome 

Å Evans Area Background Briefing Part 1  

Å What have we learned so far?

Å Small group discussion (Q + A)

Å EARN Energy Survey Part 2

Å Collecting data from the community

Å Starting a household energy audit

Å Next gatherings



CLIMATE-AMPLIFIED DISASTER EMERGENCY ENERGY RESPONSE

BLACKOUTS AND ENERGY RESILIENCE STRATEGIES

Application of a Calculational Tool

Evans Head Community, NSW

EARN Climate-Amplified Disaster Energy Task Force

Stuart Bunn, Rena Frohman, Peter Hayes, Jally Hawthorn, Joanne Howlett, Kelli MacDonald, 
Steve Posselt, Heather Smith, David von Hippel, Lyuba Zarsky

This powerpoint may be downloaded here

April 10, 2025

RSL Evans Head
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https://nautilus.org/wp-content/uploads/2025/04/EARN-COMMUNITY-MEETING-APRIL10-2025-rev5-PH-2.pdf
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EVANS AREA: We are vulnerable to climate-amplified disasters

V Floods

V Cyclones/storm 

          surge  

V Heatwaves 

V Fires 

V War-induced fuel       

scarcity 

Later: 

Droughts 

Pandemics 

Tsunamis  

Coincidental + polycrises

Not including 

x Earthquakes 

x Volcanic Eruptions

x Snow/Ice Storms

x Technological 

Failures



5

SES reference EH 

tsunami

Storm surge 40cm Cyclone Alfred
Bushfire 2023

Tsunamis at EH

1965, after Tonga 

Volcano, 2022



Resilience Framework

1. Resilience of 
what?

Energy 
Supply

Community

Infrastructure

2. Disturbances -
Resilience to what?

Shocks

Vulnerabilities

Stresses

Outages

3. Capacity to deal 
with disturbance

5. Due to what 
actions?

4. Reaction to 
disturbance

What do you 
think?

Å Being prepared

Å Knowing who can 
help - connectivity

Å Spare capacity, 
diversity, flexibility, 
alternatives / 
multiple options

Å Adaptability

Å Managing with less

Å Support from 
authorities

Better = learning, 
adapting and 
transforming

Bounce Back = 
Preparation, monitoring, 
responding

Recover..ish = Coping, 
absorbing the shock but 
performance declines

Collapse = 
fundamentally changed 
by the event/s

Bounce back better

Bounce 
back

Recover, 
but worse 
than before

Collapse
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ñEVANS  AREAò = POSTCODE 2473 BOUNDARY        CENSUS 2021 DATA

EVANS AREA 

What are we learning about the Evans Area?



Calculation Tool 1: CADEER

Inputs

ÅCommunity size +  
attributes

ÅEnergy sources + end uses

ÅDisaster scenarios (effects 
on energy system)

ÅImpacts of disaster on 
infrastructure by scenario

ÅCoverage needed for 
response/relief/restoration

ÅTechnology/management 
selection

Calculations 
in Tool

ÅEnergy needs to be met by 
fuel/energy type and end-
use, and by disaster 
scenario

ÅInfrastructure and energy 
stores requirements

ÅCosts by end use and 
fuel/energy type

Outputs

ÅMapping of infrastructure, priority 
emergency demand, disaster impacts

ÅCapacity of new energy infrastructure 
required for disaster response

ÅVolume of fuels/energy to be stored

ÅEstimated costs, benefits and co-
benefits to implement disaster relief 
energy systems, by scenario

ÅQualitative requirements and benefits 
such as organizational plan, training 
needs, job provision, improvement of 
daily-use energy systemé.  

How did we learn this? 



Benefit of future refined tool:

Å rapid replication of baseline 

energy profile for any postcode 

in Northern Rivers + Australia

How did we learn this? 

Calculation Tool 2: C4CE
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Northern Rivers Community Resilience Groups

Open Access/Open Source

How can we share our learnings?
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Power is the capacity to do work, eg kWe
Energy is power over time, eg kWhe or kWht

Units and examples
1 J (joule) = equal to the work done by a 
force of one newton acting through one 
metre
1 watt = unit of power = energy * time = 1 
joule/second 
1 kWhe = 3.6MJ (million joule) of electrical 
energy
1 Gigajoule (GJ) = 10^9 or 1 billion J which 
is: 
Å ~ to 278 kilowatt-hours (kWhe) or 
about 26 liters of petrol
Å 1 GJ ~ to a 1kWe toaster on for 278 

hours
Å     Typical Ozzie HH uses 6-20 kWhe 
per day ~ 0.06-0.07 GJ.  
ÅLƴ 9ǾŀƴǎΣ ƛǘΩǎ Ϥ му kWhe = 0.07GJ/day

Source: https://solarschools.net/knowledge -bank/energy/types  

https://solarschools.net/knowledge-bank/energy/types
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Calculational Tool: Initial Evans Area Summary Results
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Where are we getting our energy from?



Calculational Tool: Initial Evans Area Summary Results
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How do we use energy ?



Calculational Tool: Initial Evans Area Summary Results
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Who uses each energy form?
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REFERENCE CASE ENERGY DEMAND SUMMARY (GJ/YR), 
RESIDENTIAL USE BY ENDUSE

END USE

LPG/ 

Propane Charcoal Electricity TOTAL

Space Heating 442 -   4,369 4,811 

Water Heating 614 -   11,437 12,051 

Space Cooling -   -   2,210 2,210 

Cooking 654 71 3,869 4,595 

Lighting -   -   2,311 2,311 

Refrigeration -   -   4,475 4,475 

Other Energy Use -   -   9,186 9,186 

TOTAL HOUSEHOLDS 1,710 71 37,857 39,638 

Electricity is about 18 kWhe per day per non-transient HH

How much energy do households use in Evans Area?



REFERENCE CASE 
ELECTRICITY DEMAND BY SUBSECTOR/END USE 

(GJ AND MWH/YR)

Res Space Heating
6.7%

Res Water Heating
17.5%

Res Space Cooling
3.4%

Res Cooking
5.9%

Res Lighting
3.5%

Res Refrigeration
6.9%

Res Other Energy 
Use

14.1%

Comml Other Energy 
Use

17.1%

Ind All Light Industrial
3.8%

Ind Other Industries
6.4%

Water Supply
0.9%

Wastewater Treatment
1.5%

Communications/ 
Cellular Phones

0.4%

Communications/ 
Infrastructure

3.5%

Cars and Taxis
0.5%

Motorbikes/Scooters
0.0%

Firefighting Vehicles
0.0%

Portable Clinic 
0.1%

Caravans/Refugees 
Housing

0.2%

Non-specified Sectors
7.5% Electricity Use by Sector and End Use
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Evans Head Power Load Curve

tourist/non-tourist +  weekday/weekend

Source:  Essential Energy dataset provided to the study

2019 
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Evans Head Power Load Curve

 tourist/non-tourist and weekday/weekend

Source:  Essential Energy dataset provided to the study

2022 
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Å linked to the national grid as it transits Northern Rivers

Learning about blackouts in the Evans Area

Source: Essential Energyôs map

https://essentialenergy.maps.arcgis.com/apps/webappviewer/index.html?id=947af3fb3749427e97a4824dcbd49980
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Source: Two feeder lines operated by Essential Energy, 

originating from the Woodburn substation.

Northern Feeder

Å Runs along Woodburn Road, supplying power to:

ÅSewage plant

ÅIndustrial estate

ÅNorthern residential zone.

Southern Feeder

Å Branches into the bush area between the road + river, 

emerging on Wattle Street.

Å Supplies most of residential EH, the CBD, + south of 

the river.

Evans Head Power Supply Overview



Evans Head Power Supply Overview



Evans Head Power Supply 

Overview
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Evans Head Power Supply 

Overview
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Outage 02  April  2025 115pm

Outage 26 July  2024

Outage 08 December  2024

Outage 10 November 2024

Evans Head Blackouts Overview



ELECTRICITY SUPPLY ï RELIABILITY FACTORS

65% of customers are on short rural 
feeders like Evans Head

Å Total of 960 short rural feeders across 
the region

Evans Head Feeder Details

1. Ballina Depot Ÿ Woodburn B2 Ÿ Evans 
Head South

ÅServes 1,139 customers

2. Ballina Depot Ÿ Woodburn B5 Ÿ Evans 
Head North

ÅServes 1,033 customers

Performance Monitoring

Essential Energy tracks

ÅNumber of customers impacted by each outage

ÅDuration of power outages (in minutes).

Performance Targets

ÅFocus on reducing average blackout minutes

ÅMinimizing the number of outages.

Major Event Days (e.g. floods) do not count against 

performance targets.

Å Outages not caused by Essential Energy (e.g., Broken 
Hill blackout) are excluded from performance metrics.

Essential Energy: Power Supply & Customer Impact



Evans Head Blackouts Overview
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Evans Head Blackouts Overview
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Ring around circle = outages of more than 900 customers

Note: ñmore than 900 customersò also means one of the two feeders was completely knocked out 

and the problem was "upstream" of Evans Head because there werenôt that many customers on 

either feeder to Evans after Doonbah split

Not shown on graph but in source data: 

If you look at the sheet of detailed outages, you'll see that some faults are classified as HV. 

I originally thought those were faults that would knock out the whole Woodburn Zone substation and 

therefore the whole area, but if you look at them, some only have 100 customers affected, so itôs not 

clear.

I also think some of the "third party" faults are upstream, but this is a broad category so I can't be 

sure.

 Heather Smith April 6 2025
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Top 60 Outages Sorted By Number Of 
Customers Affected
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Outage self-help: a range of large to small business responses

IGA Ambo RSL

Contractor power on-site Restaurant open Take home Close, protect freezer


