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EVANS AREA: We are vulnerable to climate-amplified disasters

✓ Floods

✓ Cyclones/storm 

          surge  

✓ Heatwaves 

✓ Fires 

✓ War-induced fuel       

scarcity 

Later: 

Droughts 

Pandemics 

Tsunamis  

Coincidental + polycrises

Not including 

x Earthquakes 

x Volcanic Eruptions

x Snow/Ice Storms

x Technological 

Failures
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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?

• Being prepared

• Knowing who can 
help - connectivity

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

• Adaptability

• Managing with less

• 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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Northern Rivers Community Resilience Groups
Open Access/Open Source

How can we share our learnings?

March 2026 On-line EARN Workshop
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“EVANS  AREA” = POSTCODE 2473 BOUNDARY        CENSUS 2021 DATA

EVANS AREA 

What is the Evans Area?



Calculation Tool 1: CADEER

Inputs

• Community size +  
attributes

• Energy sources + end uses

• Disaster scenarios (effects 
on energy system)

• Impacts of disaster on 
infrastructure by scenario

• Coverage needed for 
response/relief/restoration

• Technology/management 
selection

Calculations 
in Tool

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

• Infrastructure and energy 
stores requirements

• Costs by end use and 
fuel/energy type

Outputs

• Mapping of infrastructure, priority 
emergency demand, disaster impacts

• Capacity of new energy infrastructure 
required for disaster response

• Volume of fuels/energy to be stored

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

• Qualitative requirements and benefits 
such as organizational plan, training 
needs, job provision, improvement of 
daily-use energy system….  
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Benefit of future refined tool:

• rapid replication of baseline 

energy profile for any postcode 

in Northern Rivers + Australia

How did we learn this? 

Calculation Tool 2: 
Local Breakdown Tool
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ENERGY FLOWS IN AN ECONOMY AT ANY SCALE  (“SANKEY DIAGRAM”)
(Read left to right)
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SANKEY ENERGY FLOWS NATIONAL SCALE
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SANKEY 
ENERGY
FLOWS

CITY SCALE
STUTTGART



CADEER
Calculational Tool 

Sankey Flows in Tabular form:
Supply-Demand Balance (Evans Head)
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ROWS

Primary energy 
supply, secondary 
energy supply

Demand sectors

&  subsectors

Annual Energy Balance

Units: Gigajoules

Petroleum 

Products Diesel Gasoline Kerosene

LPG/ 

Propane Coal

Natural 

Gas

Biomass 

Fuels Charcoal

Other 

Biomass Wood

Wind, 

Solar, 

Hydro Heat Electricity Total

Local Production -           -          -        -        -        -        -        -        -        -        -        14,790   -        -              14,790     

Imports 154,781    51,060     96,629   -        7,092     -        -        71         71         -        -        -        -        -              154,852   

Local Storage -           -          -        -        -        -        -        -        -        -        -        -        -              -          

Exports -           -          -        -        -        -        -        -        -        -        -        -        -        -              -          

Total Primary Supply 154,781    51,060     96,629   -        7,092     -        -        71         71         -        -        14,790   -        -              169,642   

Electricity Generation -           -          -        -        -        -        -        -        -        -        -        (14,790)  -        14,790         -          

Emergency Generation -           -          -        -        -        -        -        -        -        -        -        -        -        -              -          

District Heat -           -          -        -        -        -        -        -        -        -        -        -        -        -              -          

Charcoal Manufacture -           -          -        -        -        -        -        -        -        -        -        -        -        -              -          

Powerlines and Pipelines -           -          -        -        -        -        -        -        -        -        -        -        -        47,006         47,006     

Distribution Losses -           -          -        -        -        -        -        -        -        -        -        -        -        (2,350)         (2,350)      

Total Local Secondary Supply -           -          -        -        -        -        -        -        -        -        -        (14,790)  -        59,445         44,655     

Residential 1,710       -          -        -        1,710     -        -        71         71         -        -        -        -        37,857         39,638     

Space Heating 442          -          -        -        442       -        -        -        -        -        -        -        -        4,369           4,811       

Water Heating 614          -          -        -        614       -        -        -        -        -        -        -        -        11,437         12,051     

Space Cooling -           -          -        -        -        -        -        -        -        -        -        -        -        2,210           2,210       

Cooking 654          -          -        -        654       -        -        71         71         -        -        -        -        3,869           4,595       

Lighting -           -          -        -        -        -        -        -        -        -        -        -        -        2,311           2,311       

Refrigeration -           -          -        -        -        -        -        -        -        -        -        -        -        4,475           4,475       

Other Energy Use -           -          -        -        -        -        -        -        -        -        -        -        -        9,186           9,186       

Commercial 80            -          -        -        80         -        -        -        -        -        -        -        -        11,147         11,227     

Space Heating -           -          -        -        -        -        -        -        -        -        -        -        -        -              -          

Water Heating -           -          -        -        -        -        -        -        -        -        -        -        -        -              -          

Space Cooling -           -          -        -        -        -        -        -        -        -        -        -        -        -              -          

Cooking -           -          -        -        -        -        -        -        -        -        -        -        -        -              -          

Lighting -           -          -        -        -        -        -        -        -        -        -        -        -        -              -          

Refrigeration -           -          -        -        -        -        -        -        -        -        -        -        -        -              -          

Other Energy Use 80            -          -        -        80         -        -        -        -        -        -        -        -        11,147         11,227     

Industry 5,499       225          -        -        5,274     -        -        -        -        -        -        -        -        6,650           12,150     

All Light Industrial 35            -          -        -        35         -        -        -        -        -        -        -        -        2,451           2,486       

[Facility 2] -           -          -        -        -        -        -        -        -        -        -        -        -        -              -          

[Facility 3] -           -          -        -        -        -        -        -        -        -        -        -        -        -              -          

[Facility 4] -           -          -        -        -        -        -        -        -        -        -        -        -        -              -          

[Facility 5] -           -          -        -        -        -        -        -        -        -        -        -        -        -              -          

Other Industries 5,464       225          -        -        5,239     -        -        -        -        -        -        -        -        4,199           9,663       

Water/Wastewater -           -          -        -        -        -        -        -        -        -        -        -        -        1,568           1,568       

Water Supply -           -          -        -        -        -        -        -        -        -        -        -        -        607             607          

Wastewater Treatment -           -          -        -        -        -        -        -        -        -        -        -        -        961             961          

Construction, Mining and Forestry 1,834       1,778       56         -        -        -        -        -        -        -        -        -        -        -              1,834       

Construction 1,834       1,778       56         -        -        -        -        -        -        -        -        -        -        -              1,834       

Mining -           -          -        -        -        -        -        -        -        -        -        -        -        -              -          

Forestry -           -          -        -        -        -        -        -        -        -        -        -        -        -              -          

Communications 222          222          -        -        -        -        -        -        -        -        -        -        -        704             926          

Cellular Phones -           -          -        -        -        -        -        -        -        -        -        -        -        66               66            

Infrastructure 222          222          -        -        -        -        -        -        -        -        -        -        -        639             860          

Transportation 134,711    39,540     95,171   -        -        -        -        -        -        -        -        -        -        90               134,800   

Cars and Taxis 101,385    12,340     89,045   -        -        -        -        -        -        -        -        -        -        89               101,475   

Motorbikes/Scooters 391          -          391       -        -        -        -        -        -        -        -        -        -        1                 392          

Delivery Trucks 17,833     13,965     3,867     -        -        -        -        -        -        -        -        -        -        -              17,833     

Buses 1,716       1,503       214       -        -        -        -        -        -        -        -        -        -        -              1,716       

Ferries -           -          -        -        -        -        -        -        -        -        -        -        -        -              -          

Vessels 13,385     11,732     1,653     -        -        -        -        -        -        -        -        -        -        -              13,385     

Agriculture and Fisheries 4,778       3,581       1,197     -        -        -        -        -        -        -        -        -        -        -              4,778       

Tractors -           -          -        -        -        -        -        -        -        -        -        -        -        -              -          

Agricultural Trucks -           -          -        -        -        -        -        -        -        -        -        -        -        -              -          

Other Agric Equipment -           -          -        -        -        -        -        -        -        -        -        -        -        -              -          

Commercial Fishing Boats 3,503       3,503       -        -        -        -        -        -        -        -        -        -        -        -              3,503       

Small Fishing Boats 1,275       78            1,197     -        -        -        -        -        -        -        -        -        -        -              1,275       

Emergency Response 5,949       5,714       207       -        28         -        -        -        -        -        -        -        -        61               6,010       

Ambulances 727          628          98         -        -        -        -        -        -        -        -        -        -        -              727          

Firefighting Vehicles 292          245          47         -        -        -        -        -        -        -        -        -        -        1                 293          

Police Vehicles 491          462          30         -        -        -        -        -        -        -        -        -        -        -              491          

Coast Guard or Similar 

Vessels 4,411       4,379       31         -        -        -        -        -        -        -        -        -        -        -              4,411       

Portable Clinic 6              -          -        -        6           -        -        -        -        -        -        -        -        16               21            

Caravans/Refugees 

Housing 23            -          -        -        23         -        -        -        -        -        -        -        -        45               68            

[Other Emergency 

Response 1] -           -          -        -        -        -        -        -        -        -        -        -        -        -              -          

[Other Emergency 

Response 2] -           -          -        -        -        -        -        -        -        -        -        -        -        -              -          

Non-specified Sectors -           -          -        -        -        -        -        -        -        -        -        -        -        1,367           1,367       

[Sector/End-use 1] -           -          -        -        -        -        -        -        -        -        -        -        -        1,367           1,367       

[Sector/End-use 2] -           -          -        -        -        -        -        -        -        -        -        -        -        -              -          

[Sector/End-use 3] -           -          -        -        -        -        -        -        -        -        -        -        -        -              -          

Total Demand 154,782    51,061     96,630   -        7,092     -        -        71         71         -        -        -        -        59,445         214,299   

Net Unmet Demand 1              1             1           -        0           -        -        -        -        -        -        -        -        0                 1             

Balance Category

SUPPLY 
Columns: Fuel and energy types used in area, including 
fuels used locally to produce end-use fuels

Different balances for:
Annual average use
Tourist season day
Off-season day
Annual and daily 
balances for disaster 
relief and recovery 
periods 

Other Results: 
 GHGs
 Costs
 Load Curves



Calculational Tool: CADEER , 
Example Community Information 
Input (Evans Head)

Description of Community in 
numbers, notes, references

• Seasons

• Size of community 
(households, different 
populations…)

• Commercial sector 
(floorspace)

• Industry

• Water Supply

• Food Supply

• Communications

• Transportation

• Emergency Services…. 13



Calculational Tool: CADEER, 
Example Energy Use Input 
(Evans Head)

Description of energy use 
by 

• Sector and fuel

• Season

• Energy units

• Time units (per 
day/week/year)

• Commercial or Industrial 
facility

• Transport, emergency, 
water supply, 
agricultural, 
communications 
equipment….

Estimating Climate-Amplified Energy Needs for Disaster Response

Return to 

Worksheet Listing

Last Modified by: D. von Hippel/P. Hayes

Last Modified: 11/11/2024

INPUT PARAMETERS: ENERGY USE OVERVIEW (REFERENCE--TYPICAL CONDITIONS)

Note--Cells highlighted in Yellow are for 

menu-selected items

Residential Energy Use by End Use and Fuel (enter additional data for electricity-using devices in "Electricity_Use_Overview")

End Use and Device (edit names below as 

appropriate)

Fraction of 

Households with 

Device

Fuel (select from 

menu)

Average Fuel or 

Energy Use per 

Household with 

End Use

Physical or Energy 

Unit of Fuel Use 

(select from Menu)

Time Unit of Fuel 

Use (select from 

Menu) Off-Season

Tourist 

Season

LPG Heat 3.9% LPG/ Propane 6904.8 Megajoule per Year 100% 0%

Electric Heat Gas Ducted 20% Electricity 271 Kilowatt-hour per Year 100% 0%

Space Heating 3 0% Wood 150 Kilogram per Year 100% 0%

Other Electric Heating 76.1% Electricity 900 Kilowatt-hour per Year 100% 0%

Water Heating 1 91.5% Electricity 2071 Kilowatt-hour per Year 60% 40%

Water Heating 2 3.5% LPG/ Propane 10681.2 Megajoule per Year 60% 40%

Water Heating 3 5% Electricity 797.38              Kilowatt-hour per Year 60% 40%

Ducted Cooling 20% Electricity 577 Kilowatt-hour per Year 55% 45%

Other Cooling 80% Electricity 323 Kilowatt-hour per Year 55% 45%

Cooking 1 11% LPG/ Propane 3621.6 Megajoule per Year 60% 40%

Cooking 2 89% Electricity 613 Kilowatt-hour per Year 60% 40%

Microwaves 100% Electricity 109 Kilowatt-hour per Year 60% 40%

Cooking 4 5% Charcoal 30 Kilogram per Year 60% 40%

Electric Lighting 100% Electricity 391 Kilowatt-hour per Year 65% 35%

Other Lighting 0% Kerosene 5 Liter per Month 65% 35%

Electric Refrigerators and Freezers 100% Electricity 757 Kilowatt-hour per Year 65% 35%

Other Refrigeration 0% LPG/ Propane 1 Liter per Day 65% 35%

Please select one of "Kilowatt-hour", 

"Megawatt-hour" or "Gigawatt-hour" as 

units for electricity

Fraction of Annual 

Fuel Use by Time of 

Year

Calculational Tool: Prototype with 

Evans Head Application
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Calculational Tool: CADEER, 
Example Electricity Use Input 
(Evans Head) Description of 

electricity use by 

• Sector

• Season

• End Use 

• Energy units per unit 
time

• Time of use…

• Used to prepare 
estimate of power 
needs over  time 
(including peak 
power needs)

Estimating Climate-Amplified Energy Needs for Disaster Response
Return to 

Worksheet 

Listing

Last Modified by: D. von Hippel/P. Hayes

Last Modified: 3/13/2024

INPUT PARAMETERS: ELECTRICITY USE OVERVIEW

Residential Electricity Use by End Use 

End Use and Device Fuel

Total kWh per 

Year per 

Household 0:00 1:00 2:00 3:00 4:00 5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00

LPG Heat LPG/ Propane N/A 100%

Electric Heat Gas Ducted Electricity 271 100%

Space Heating 3 Wood N/A 100%

Other Electric Heating Electricity 900 100%

Water Heating 1 Electricity 2071 100%

Water Heating 2 LPG/ Propane N/A 100%

Water Heating 3 Electricity 797                 100%

Ducted Cooling Electricity 577 100%

Other Cooling Electricity 323 100%

Cooking 1 LPG/ Propane N/A 100%

Cooking 2 Electricity 613 100%

Microwaves Electricity 109 100%

Cooking 4 Charcoal N/A 100%

Electric Lighting Electricity 391 100%

Other Lighting Kerosene N/A 100%

Electric Refrigerators and FreezersElectricity 757 100%

Other Refrigeration LPG/ Propane N/A

Other Energy Use 1 Electricity 1554 100%

Other Energy Use 2 Kerosene N/A 100%

Other Energy Use 3 Wood N/A 100%

Other Energy Use 4 Other Biomass N/A 100%

Off-Season Average Percent of Electricity Use by End Use/Device by Hour of the Day (no entry needed if cells are dark)Information Imported from "Energy_Use_Overview"

Calculational Tool: Prototype 

with Evans Head Application
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Calculational Tool: CADEER, 
Example Energy Supply Input 
(Evans Head)

Description of energy source

• Primary energy supply by fuel

• Imports, production, storage

• Secondary energy 
“transformation” such as 
electricity generation

• Capacity, fuel type, units, 
capacity factor…

• Used to prepare estimate of 
energy supply by type

Estimating Climate-Amplified Energy Needs for Disaster Response
Return to 

Worksheet 

Listing

Last Modified by:

D. von Hippel/ P. 

Hayes

Last Modified: 10/31/2024

INPUT PARAMETERS: TYPICAL/NORMAL ENERGY, FUEL, WATER, FOOD SUPPLY OVERVIEW

Primary Fuel Supply

Fuel/Energy Type Produced Locally Imported

Taken from 

Local Storage 

(Net) Exported

Units (select 

from menu)

Charcoal 2.463 Metric ton

Coal 0 Metric ton

Diesel 1178.4 0 Metric ton

Electricity Megawatt-hour

Gasoline 2156.9 0 Metric ton

Heat Gigajoule

Kerosene -             Kilogram

LPG/ Propane 277,600      Liter

Natural Gas -             Gigajoule

Other Biomass -             Metric ton

Wood -             Cubic Meter

Secondary Fuel Supply ("Transformation")

Facility (or Type of Facility, 

if Many)

Main Input Fuel Type 

(select from menu)

Efficiency 

(%) Capacity (kW)

Capacity Factor 

(average %/yr) Off-Season

Tourist 

Season

Rooftop Solar Generation Solar 100% 2518 18.6% 65.4% 34.6%

[Electricity Generator 2] Diesel 33% 0 30% 25% 75%

[Electricity Generator 3] Diesel 33% 0 17.3% 25% 75%

[Electricity Generator 4] Hydro 100% 0 40% 25% 75%

[Electricity Generator 5] Natural Gas 33% 0 25% 25% 75%

[Electricity Generator 6] Wind 100% 0 30% 25% 75%

[Electricity Generator 7] Solar 100% 0 15% 25% 75%

[Electricity Generator 8] Solar 100% 0 15% 25% 75%

[Electricity Generator 9] Solar 100% 0 0 25% 75%

[Electricity Generator 10] Solar 100% 0 0 25% 75%

[Emergency Generators 1] Diesel 25% 500 0% 25% 75%

[Emergency Generators 2] Gasoline 20% 1000 0% 25% 75%

[Emergency Generators 3] Solar 100% 2000 0% 25% 75%

[Emergency Generators 4] Gasoline 10% 1,184.29          0% 25% 75%

Calculational Tool: 

Prototype with Evans Head 

Annual Amounts of Fuel/Energy Supplies Under Typical/Normal 

Conditions That Are:

Fraction of Annual Output 

by Time of Year
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Calculational Tool: CADEER, 
Example Energy Disaster 
Scenario Input (Evans Head)

Description of disaster in terms of 
impact on community energy use

• Duration

• Impacts on community and 
community needs

• Impacts on demand sectors

• Impacts on energy supplies 
(imports, production, storage)

• Impacts on energy 
“transformation” such as electricity 
generation

• Energy needs during relief and 
recovery periods

Estimating Climate-Amplified Energy Needs for Disaster Response

Return to 

Worksheet 

Listing

Last Modified by:

D. von Hippel/P. 

Hayes

Last Modified: 4/23/2024

INPUT PARAMETERS: DISASTER SCENARIO 1 IMPACTS ON SUPPLY AND DEMAND

GENERAL PARAMETERS: DISASTER IDENTIFICATION AND ESTIMATED OUTAGE DURATION

Type of Climate-Amplified 

Disaster Earthquake Select from drop-down menu

Narrative Description of Disaster:

Assumed Average Duration of RELIEF Efforts for Planning Purposes: 14 days

Assumed Average Duration of RECOVERY Efforts for Planning Purposes: 70 days

Assumed Fraction of Homes Not Habitable as a Result of Disaster During RELIEF Period 50%

Assumed Fraction of Homes Not Habitable as a Result of Disaster During RECOVERY Period 33%

Assumed Fraction of Non-Residential Buildings Not Usable as a Result of Disaster During RELIEF Period 60%

Assumed Fraction of Non-Residential Buildings Not Usable as a Result of Disaster During RECOVERY Period 40%

Assumed Fraction of Population Classified as Most Vulnerable that Must Be Served During RELIEF Period 20%

Assumed Fraction of Population Classified as Most Vulnerable that Must Be Served During RECOVERY Period 15%

Assumed Number of Incoming Refugees to Be Served During RELIEF Period 500       

Calculational Tool: 

Prototype with Evans Head 

Application

[INSERT DISASTER DESCRIPTION]
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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?



21



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?
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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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DVH ENDS HERE  
PH CONTINUES! 
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• linked to the national grid as it transits Northern Rivers

POWER, OUTAGES, BACKUPS: NATIONAL GRID TO LOCAL LEVEL—

EVANS HEAD

Source: Essential Energy’s 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

• Runs along Woodburn Road, supplying power to:

• Sewage plant

• Industrial estate

• Northern residential zone.

Southern Feeder

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

emerging on Wattle Street.

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

the river.

Evans Head Power Supply Overview



Evans Head Power Supply Overview
29
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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
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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



Lessons from Prior Projects: 
Household: essential vs enough

Breakdown Essential Enough

Heating & Cooling 10% 80%

Cooking 50% 80%

IT&HE 50% 100%

Lighting 20% 80%

Other Equipment 25% 75%

Transport

Water Heating 25%

White Goods 100% 100%

32
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2000 vehicles/
day

2000 vehicles/
day

Daily vehicle use on Woodburn and foreshore roads 
drive transport fuel use within 2473

Transport fuels does not include vehicle use outside 
of 2473
Eg Ballina buses depoted at industrial estate
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Transport fuels:  external supply chain vs local scarcity (eg floods)

“Area” Sustainability 
Opportunity? 
biofuel production on sugar 
cane land?
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Servo: critical supply node for backup gennys

13000 litres of diesel in underground tank;  the aux tank is topped up every 4 days



Wireless Evans Head

Source:  https://www.rfnsa.com.au 

Key questions:  backup batteries? Generators? Mobile towers? Satellite comms in EH?  NBN 
network, nodes, power requirements to operate, does Telstra share Optus?

No NBN on these towers
and phone booth
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Initial Estimate of Energy Use for Communications in EH

• Assume about 3300 cell phone users (off-season residents)

• Assume 7 cell phone towers (may need to revise downward), 95% of 
energy from electricity, 5% from diesel

• Assume 5 satellite receivers

• Electricity use by cell phones: ~18 MWh/yr

• Electricity use for cell phone towers: ~166 MWh/yr

• Diesel use for cell phone towers: ~5000 liters/yr (to be confirmed)

• Electricity use by satellite receivers:  ~1.8 MWh/yr

• Placeholder “other key communications systems: ~9.5 MWh/yr and 
~300 liters diesel
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Hydrosphere Consulting (2021) Rous Regional Supply: Future Water Project 
2060, Integrated Water Cycle Management Strategy, July 2021.

Bottom end of the distribution from Nightcap 
WTP, and shared with Ocean Shores, Byron, 
Ballina and Lismore
• ~70% from Rocky Ck Dam (RCD)
• ~30% pumped up from Wilson River
• Gravity fed (>200m head), distribution system
• Woodburn bore only used as an emergency supply 

(when RCD<60% - i.e. rarely)

Initial energy considerations:
• Estimated Evans annual water demand (2,907 

people @ ~120 kL/yr) = ~350ML
• Estimated energy demand for treatment 

(~0.45KWh/KL) = 430 kWh/day
• Nightcap WTP – 2 backup generators (700kva and 

400kva) and 13-14,000l diesel
• Additional chlorination at Woodburn WTP

Still to determine:
• Energy needs to supply Sth Evans reservoirs and 

arrangements during power outage (RVC)
• Number of days of storage during outage
• Energy needs for pumping and treatment from 

Woodburn bore-field during drought (expected to 
be minor)

• ??

EVANS AREA WATER SUPPLY
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Reticulation 

constructed 
overflows 

Reticulation 
network

RVC (2018) Evans Head STP pollution incident response management plan

Evans Head STP (sewage treatment plant)
• Also treats waste from Woodburn and Broadwater
• 9 pumping stations (4 more at Woodburn; ? at 

Broadwater)

Initial energy considerations:
• Average STP load = 1,876 kL/day
• Estimated energy use for treatment (using industry 

benchmarks)
o 1,876 kL/day @ ~0.6 kWh/kL = 1,126 kWh/day
o 4,260EP @ 45 kWh/EP/year = 525 kWh/day

Still to determine:
• Actual energy use at STP (RVC)
• Energy use by pumping stations
• Emergency generators for pumping stations
• Number of households with pressure sewage 

systems (? @ ~200W/day).  How many days of 
storage during outage?

Additional 
considerations:
• Water quality &
        health issues 
        from overflows
        during power 
        outages

EVANS AREA WASTEWATER
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NEXT STEPS

• Modify draft survey/audit questions as needed for each sector

• EARN TEAM LORIKEET:  Carry out surveys/audits/interviews key 

 energy users in emergency

• Update the existing energy sector analysis for Evans Area

• Evaluate the implications of “disaster scenarios” for the Evans Area 
energy system

• Use the revised energy sector analysis and scenario results as tools to 
help plan disaster energy resilience measures

• Map and define hubs (Bowlo, RSL, School, Camp Koinonia, Coop) and 
functions

• Communications priority? C3, needed above all else for 
communication, coordination, collaboration

• Local and regional meshed community coms (Uki, Channon, Byron)
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Bowlo Complex five sites

RSL Official Evac Centre

CBD food medical

School

No hub in South Evans!!! 
          (Tsunami!) 
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END
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Part 1: 
EARN Team Lorikeet-
-
Additional Slides
On Research 
Questions and 
Survey



Summary Request for Community Energy Use Data: 
COMMERCIAL/SERVICES/ INSTITUTIONAL AND ASSOCIATED TRANSPORTATION 

SECTORS
1. Please provide copies of electricity bills for a year if possible, or for representative months during December through 

March, and in April through November.

2. What is the floorspace (square meters) of your business or organization?

3. What does your business or organization do?

4. What do you use electricity for?  Lighting, space heat, water heat, cooking, cooling, refrigeration, other uses?

5. Which appliances or equipment would be crucial for your business/organization to keep running in the event of a disaster?

6. Does your building have gas water heat, cooking, and/or space heat?  Approximately how much gas does your building use 
per month or per year (kg or liters, or provide a representative bill)?  What size is your gas (LPG) tank (liters or kg)?

7. Do you use wood or charcoal for cooking?  If so, about how much do you use per month or per year (kg)?

8. Do you have an emergency generator?  If so, how big is the generator (Watts or kilowatts), what fuel does it use (LPG, 
gasoline or diesel), and what size of fuel tank do you keep to fuel it (liters or gallons)?

9. Do you have a solar PV system?  If so, do you know its capacity (kW)?  Do you have a battery system connected to the PV 
system?

10. Do you have a solar water heater?

11. Do you use a vehicle for your business or organization?   If so, how many, and what kinds (cars, SUVs, utility vehicles, larger 
trucks, vans, buses)? How many kilometers do the vehicles travel, on average, in a month or year, or how much does it cost 
to fuel the vehicle over a month or year?

12. What fraction of your transportation fuel purchases are made outside of Evans Head?
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Evening: 

• ~2.2 MWe peak (equivalent to turning on about 2200 

1 kWe heaters at the same time)

Morning:

•  ~1.6 MWe peak (7-8am) 

Afternoon (2pm):

• ~1 MWe demand drops

• Drop has increased relatively over the decade

• Likely due to peak solar supply ~ 0.2MWe

Early morning (1:30am) 

• ~1 MWe mini-peak 

Note: not much variation by season, or between weekday + 

weekend. 

What are we learning about the Evans Area? Daily Power Demand 



Use the reference table below to figure out daily energy consumption

(Source: One Stop Off the Grid)
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https://onestepoffthegrid.com.au/seven-ways-to-boost-household-energy-resilience-to-climate-driven-disasters
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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: 

• ~ to 278 kilowatt-hours (kWhe) or 
about 26 liters of petrol
• 1 GJ ~ to a 1kWe toaster on for 278 

hours
•     Typical Ozzie HH uses 6-20 kWhe 
per day ~ 0.06-0.07 GJ.  
•In Evans, it’s ~ 18 kWhe = 0.07GJ/day

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

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


53



Upcoming 
EARN Energy 
Gatherings
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ADDITIONAL SLIDES NOT USED
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Part 1: 
EARN Team Lorikeet-
-
Additional Slides
On Research 
Questions and 
Survey
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Example: how much energy does my household use per day?
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End use estimates by appliance 
https://calculator.energyrating.gov.au/ 

    power

     $/y       ratio        kWe    kWhe/y      h/y

CalculationHeating 211 0.77 2.5 388 155

using Cooling 62 0.23 3.2 114 36

Calculator Total $/y 273 (power only) 502

CROSSCHECK    power  kWe when   h to achieve

Calculation         d/y    h/d used      kWe heated/cooled     steady state

from Heating 40 5.00 2.5 0.5 0.5

basics Cooling 120 6.00 3.2 0.5 0.5

heating 90 kWhe at 0.5 kWe per 4.5 hours/day

50 kWhe at 2.5 kWe per 0.5 hours/day

140 kWhe heating/y

cooling 330 kWhe at 0.5 kWe per 5.5 hours/day

192 kWhe at 2.5 kWe per 0.5 hours/day

522 kWhe cooling/y

662 Total kWhe/year

0.4 $/kWhe

265 $/year power cost only! 

https://calculator.energyrating.gov.au/
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EARN COMMUNITY ENERGY USE DATA
DRAFT: RESIDENTIAL AND PERSONAL TRANSPORTATION SECTORS

1. Please provide copies of electricity bills for a year if possible, or for representative months during December 
through March and April through November.

2. Estimate of the amount of  gas use in an average month or year, in kg, liters, or number of tanks of a given size.

3. What do you use gas for (cooking, water heating, space heating, or all three)?

4. Do you have an outside BBQ using LPG?  If so, how many times per month do you use it? Do you have more 
than 1 tank? Are the tanks tethered? 

5. Do you have an outside BBQ using wood or charcoal?  If so, how many times per month do you use it, and how 
much fuel do you use per month?

6. Do you have an emergency generator? If so, how big is the generator (Watts or kilowatts), what fuel does it use 
(probably mostly gasoline), and what size of fuel tank do you keep to fuel it (liters or gallons)?

7. Do you have a solar PV system?  If so, do you know its capacity (kW)? Do you have a battery connected to the 
PV system?

8. Do you have a solar water heater?

9. Do you have a swimming pool?  If so, is it heated?  Do you use electricity, gas, or solar to heat it?

10. How many cars/SUVs/utility vehicles does your household have in total?

11. How many kilometers do you drive in the average month or year (average over the cars in your household, or 
monthly or annual fuel costs)?

12. What fraction of your fuel purchases are made outside of Evans Head?

13. Do you own a boat with a diesel or petrol motor?  If so, what is the horsepower of the engine, and how many 
hours per month or per year do you typically use the motor?
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What is EARN doing to better understand our 

energy system during disasters?

EARN Lorikeet Research Team

Specific energy end use data for:

• Residential households

• Small businesses

• Mobile phone / internet 

• Water supply

• Sewage

• Medical 

• Transportation
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Discussion 

Time



Step 1
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https://www.essentialenergy.com.au/our-
network/overhead-network-maps

Point your phone camera at this QR image
and hit the url that appears



Next Steps
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• Scan down the page and click 

on: Network Information 

Portal

• Click on TERMS box and OK

• Find top left box: Enter post 

code 2473 or Street Address 

from drop down box

TIPS:

• Use 2 fingers to zoom in + out

• Use 1 finger to move around

• Tap on a symbol to bring up a 

table stating what it is
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In groups
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• Identify the location of your 

closest transformer

• Discuss issues, questions, 

ideas you have about energy 

supply, demand 

vulnerabilities and blackouts

• Write down main points on 

post-it notes

Symbol for 
Transformer 
= “sub-station”

Click on symbol to
See detail



PART 2 

INTRODUCING THE 
EARN ENERGY 

SURVEY
AND HOUSEHOLD 

ENERGY AUDITS 
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EARN Energy Survey Rationale

1. Ground-truth reference energy supply-demand model

2. What questions do you have about our vulnerability and resilience 

of Evans Area baseline and emergency energy supply and 

demand?

3. We need your help! 

Creating a community picture of our energy needs 

Evans Head Bowling Club is pleased to support the EARN climate-amplified 

disaster emergency energy study for Evans Head and urges other businesses 

and stakeholders to participate in this important initiative for the Evans Head 

community.

     Roger Hong, Manager, The Bowlo
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We need to deepen our understanding of: 

Commercial, especially food supply, cooking and energy supply-use

Food energy:  About 2600 billion calories/yr (energy unit, “kcals) or about 2 tons 

of wheat flour or rice per day

Supermarkets, restaurants, bakeries, cafes, food stores, hotels,      caravan 

park, pods, emergency housing sites

Residential cooking, about 1100 MWh/yr electricity, 650 GJ/yr or 14,000 kg/yr 

bottled gas (LPG), based on regional averages (to be revised)

Medical sector services and energy supply-use

     Medical centre, pathology, dental, podiatry, physio, massage, nursing

 home care and equipment CPAP, O2. 

Water/Sewage and energy supply-use

Communications networks and energy supply-use

“Hubs” and Emergency Services and energy supply-use

      MRNC Neighborhood Centre, Fire brigade, police, SES, Marine Rescue, Ambo
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EARN Survey Ethical Guidelines

Interviewees will receive an information sheet explaining the survey, and a consent form  to sign   
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Household Energy Audit

• Understand your own energy needs

• Over 24 hours how much energy do you use when energy is 

reliable?

• Over 24 hours how much energy do you need for the 

essentials to live?

• Better understanding of your household energy needs can:

• Help you prepare for blackout back up plans

• Help you consider strategies for using less electricity

• Help our EARN team better understand community needs

https://www.ergon.com.au/retail/residential/home-energy-tips/calculators/appliance-running-cost-calculator
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What’s happening tonight?

• Welcome 

• Evans Area Background Briefing Part 1  

• What have we learned so far?

• Small group discussion (Q + A)

• EARN Energy Survey Part 2

• Collecting data from the community

• Starting a household energy audit

• Next gatherings



ELECTRICITY SUPPLY – RELIABILITY FACTORS

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

• Total of 960 short rural feeders across 
the region

Evans Head Feeder Details

1. Ballina Depot → Woodburn B2 → Evans 
Head South

• Serves 1,139 customers

2. Ballina Depot → Woodburn B5 → Evans 
Head North

• Serves 1,033 customers

Performance Monitoring

Essential Energy tracks

• Number of customers impacted by each outage

• Duration of power outages (in minutes).

Performance Targets

• Focus on reducing average blackout minutes

• Minimizing the number of outages.

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

performance targets.

• Outages not caused by Essential Energy (e.g., Broken 

Hill blackout) are excluded from performance metrics.

Essential Energy: Power Supply & Customer Impact
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Evans Head Blackouts Overview
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Ring around circle = outages of more than 900 customers

Note: “more than 900 customers” also means one of the two feeders was completely knocked out 

and the problem was "upstream" of Evans Head because there weren’t 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 it’s 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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Very short 
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Know yet! 

Key issue to resolve:  what is feeder interconnection at or after Doonbah split 
to avoid outages from one feeder going down? 
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REFERENCE CASE ENERGY DEMAND SUMMARY (GJ/YR), 
TRANSPORTATION USE BY VEHICLE TYPE

VEHICLE TYPE Diesel Gasoline Electricity TOTAL

Cars and Taxis 12,340 89,045 89 202,860 

Motorbikes/Scooters -   391 1 783 

Delivery Trucks 13,965 3,867 -   35,665 

Buses 1,503 214 -   3,433 

Ferries -   -   -   -   

Personal Watercraft 11,732 1,653 -   26,770 

TOTAL TRANSPORTATION 39,540 95,171 90 269,511 

Note: 1GJ is ~ energy content of 26 liters of gasoline so 269511 GJ is about 5000 T of gasoline at 0.7 specific gravity
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KEY POWER SECTOR QUESTIONS

We have not fully interrogated this data set yet, but we can already pose some key “supply side” 

power sector questions until we are ready to also examine the demand side. 

1. Outages:  how many outages occur per year, of what length; are the outages the result of 

failure on the feeder lines, at local substations such as Woodburn, or further upstream?  Are 

the two feeder lines connected/connectable if one of them goes down but the other is 

working?  What is the cost of not having power to households and businesses during outages? 

2. What is the fuel type on average used to generate electrons that reach EH over the national 

grid, and therefore, the GHG emissions related thereto? 

3. How much PV is already in place?  How many solar batteries? 

4. How many local backup generators exist? 

5. Is the servo a key common supply node and possible common mode failure for big gennys

6. Peak Season: Households and commercial users dominate power use.  We need to confirm 

that the influx of holiday makers does not have much seasonal impact on peak demand.  

7. How are buildings insulated?  

8. Why is solar thermal hot water heating not in widespread use? 

9. Why are there so few shade trees? 



Information Needed to Refine Initial Energy Use 
Estimates for Evans Area 

• Need to revise or confirm residential energy use estimates, electricity and LPG, 
the latter particularly for use for cooking if electricity is out

• Need to assemble better data on commercial/services/institutional sector routine 
energy use and priorities in a disaster setting, including by type of 
business/organization

• Need better estimates of typical vehicle travel and energy use in EH, including 
distance, types of cars (if different from NSW average), typical sources of fuel if 
outside EH; also need information on ownership of/fuel use in boats

• Need estimates on presence/absence of emergency generators 
(residential/commercial/etc.), fuel tanks/fuel reserves

• Need better understanding of communications infrastructure and energy needs

• Need better information on emergency services energy needs

• Need better information on water supply/treatment impacts if pumps are down
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GENERAL EVANS HEAD COMMUNITY INFORMATION NEEDED

1. Confirmation/update of number of non-transient households (occupied homes) currently in use (we have 
an estimate of 1642, is derived from the 2021 Census), with indication as to whether number is on a 
postcode basis

2. Average percentage occupied of caravan park spaces and “units” (permanent tents and cottages) during the 
"Tourist Season", assumed to be December through March, and in the "Off-season", April through November

3. Average electricity use (kWh or expenditures) per caravan per day or month when occupied.

4. Number of commercial fishing boats, typical monthly use of fuel by fishing boats, and size of boat fuel tank.

5. Information on energy use by medical emergency services organizations (in buildings, vehicles, and for 
other uses).

6. Inventory of communications systems in use in Evans Head and monthly or annual energy use for same.

7. Typical water requirements per month or year in Evans Head, and volume of wastewater sent to treatment 
per month.

8. Cross-linkage of North-South feeders:   Can all Evans Head households and businesses be fed from either or 
both of the Essential Energy feeders coming into the town?
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Evans Head Power Supply 

Overview
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Evans Head Power Supply 

Overview
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