The vulnerability of NZ lifelines infrastructure
to volcanic ashfall:
Telecommunications
Wastewater
Aviation




Ash attributes which cause
problems

Ash Is:
Abrasive
Fine-grained
Conductive
Corrosive

Can arrive in very large
guantities




Ash plus telecommunications
Infrastructure iIn New Zealand
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A Infrastructural
elements potentially
vulnerable to ashfall
Include telephone
lines, exchanges and
roadside cabinets.

A Exchanges can be
divided into 3 main
types -urban, rural
and cell




Rural Exchanges

A Small, mains powered e i DA

with battery backup (24 S— .
hours approx) A |

A Temperature dependant
i Alarm sounds at 47°C,
shutdown occurs at 54°C
(requires manual reset)

A Relies on small air
conditioner to keep cool




Cell phone exchanges

A Housed in steel cabinets or
converted shipping containers
| tephra loading not an issue

A Dependant on air-conditioning

A Battery backup 2-4 hours
(urban), 5-8 (hours rural)




Cell phone exchanges & cooling

A Use 2 air conditioners

A Normal operating
temperatures are
<25° C. If
temperatures rise to
>30°C fresh air
vents open and fans
automatically switch
on. No manual
override.




Urban exchanges

A Housed in (usually) robust buildings. In most cases
tephra loading only an issue after ~ 20 cm + of ash

A Dependant on air-conditioning to remain cool, backup
fresh air vents filtered.




Microwave/cell transmitters

Signal attenuation largely
untested during ashfall.
Testing in Sudanese dust
storms indicates microwave
frequencies more affected than
lower frequencies.

Complications in ashfall
Include potentially more water
and electrical charge

Cell phone signals have
worked in ashfall before where
VHF radios have not

Remote rural towers often rely
on solar power.

Corrosion also an issue




Roadside cabinets

A Once passive, now
they contain
equipment that
requires cooling

A Use an air to air heat
exchange rather than
air-conditioning.

A 11 hours battery

backup, plus external
generator sockets




Roadside cabinet cooling

A Designed to run at no
more than 10°C
above ambient temp

A Usually run at 30-
40°C, alarm at 50°C,
automatic shutdown
at 55°C.

A Heat exchange rated
to 1300 W, unit
usually produces 600-

800 but up to 1200 W.
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How well do air
conditioners perform
during volcanic ashfall?
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A Catania, Sicily: Frequent Light Ashfall from Etna
(<3mm each time) results in increased maintenance,
but no other impacts

A Kagoshima city, Japan: Light Ashfall from
Sakurajima s frequent. Residential air conditioners
are common, and have no special protection

A 1996 Ruapehu eruption, high temperature alarms
triggered in Ruatoria exchange (280km from source)

A Chaiten, Chile, 2008-current. >40mm of very fine ash
fell on air conditioners at satellite TV relay centre, no
effect.
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