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NZ volcanic impact research

 Yesterday Tom Wilson provided overview of NZ
volcanic impacts research

— Context: NZ leads way, but we are decades behind
earthquake engineering

— Partnerships with endusers critical (e.g., Transpower)

— Tools: literature review, impact trips, lab experiments,
modelling

» VISG promotes & facilitates communication,
engagement & collaboration between researchers
and lifelines
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ADVICE FOR WASTEWATER MANAGERS

Available resources

Ash impact posters

— ALG website and GNS website
USGS/GNS ash impacts website
— http://volcanoes.usgs.gov/ash/

International Volcanic Health Hazard Network
— http://www.ivhhn.org/

— Includes information on best practice m
face masks, health considerations for
staff

Recently published review paper on volcanic
Impacts (ash, lava, PDC, lahar) on lifelines
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Contents lists available at ScienceDirect

Journal of Volcanology and Geothermal Research

journal homepage: www .elsevier.com/locate/jvolgeores

Review

Volcanic hazard impacts to critical infrastructure: A review @Cm“mm
G. Wilson **, T.M. Wilson 2, N.I. Deligne ®, .W. Cole

2 Department of Geological Sciences, University of Canterbury, Private Bag 4800, Christchurch 8140, New Zealand
B GNS Science, PO Box 30368, Lower Hutt 5040, New Zealand

 Most comprehensive review since 1984
— Technical, dense

 Open access (free)
 Many informative diagrams, plots, and tables
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Contents lists available at ScienceDirect

Journal of Volcanology and Geothermal Research

journal homepage: www .elsevier.com/locate/jvolgeores

Review
Volcanic hazard impacts to critical infrastructure: A review @Cmm
G. Wilson **, T.M. Wilson 2, N.I. Deligne ®, .W. Cole

2 Department of Geological Sciences, University of Canterbury, Private Bag 4800, Christchurch 8140, New Zealand
B GNS Science, PO Box 30368, Lower Hutt 5040, New Zealand

A - Wastewater network ‘

« Sector diagrams, A Crical infrasructure - POC damage

Indicating b "o |
Proposed disruption and damage levels for expected impacts to critical infrastructure as a function of tephra fall thickness (mm).

vulnerable points = . =

| Description No damage Cleaning required
® I I I S t O r I C aI Electrical supply Threshold (mm) <3 3-10
Damage No damage Possible abrasion to some movin

parts, infiltration of tephra into

i m p a.CtS substation gravel,
[ F i r S t att e m p t t O Disruption No disruption Temporary disruption to service:

repair,

. Water supply network Threshold (mm) <1 1-20
SyS e I I l a I C a. y Damage No damage Possible clogging of filters and

some abrasion to moving
components,

.
q u a.n t I fy - Disruption No disruption Normal operation with increased

freauencv of filter cleanine and

thresholds ... and much more




Next: 3 sample ongoing research projects

 Modelling electrical network outages
— Grant Wilson, PhD student
— Building on previous research, modelling
 Ash & road traction
— Daniel Blake, PhD student
— VATLab
 Ash clean up
— Josh Hayes, MS student
— Literature review, (modelling)
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Grant Wilson: electrical network vulnerability&::: e

Modelling (work in progress)

Next step:
network analysis
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VAT LAB

VOLCANIC ASH TESTING LABORATORY

Daniel Blake: road traction testing
- - UCe
Lab experiments (work in progress)
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Josh Hayes & urban ash clean-up
Literature review (work nearly complete)

1. How much?
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» The smaller the eruption, the less is cleaned up



Josh Hayes & urban ash clean-up
Literature review (work nearly complete)

1,000 —
1. How much? :
2 HOW |Ong’> E @ Futaleufu (Chait 2008
. I Miyakonojo (Shinmoedake - 2011) @ utaleufu (Chaiten - 2008)
‘; @ Heimaey (Eldfell - 1973)
:% 100 —
'5 Portland (St. Helens - 1980) @ ® Bariloche (PCC - 2011)
'g Anchorage (Spurr - 1991) @ @ Los Antiguous (Hudson - 1991)
(=]
E Guatamayla City (Pacaya - 2010)® @Chile Chico (Hudson - 1991)
8 ® Yogyakarta (Kelud - 2014)
o 10
5’ . @Yakima (St. Helens - 1980)
c
@
<
(8]
1 I I\IHIIl | \\IHIIl | \\II\IIl IIII‘ I \IIIIII‘
10 100 1,000 10,000 100,000 1,000,000

Tephra accumulation (m3/km2)

» No obvious relationship between amount and

clean up duration



Josh Hayes & urban ash clean-up
Literature review (work nearly complete)
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= . “June 27" flow” has been on course to threaten
settlement since late August, first structure
destroyed last week

— Agonising for community, great uncertainty as to
what will be impacted when

& - Lifeline sectors concerned: power, water,
transport

. Pu‘u"5.‘6 Iauéai haé been eruptihg since 1983
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K|Iauea Hawai’i

B . Power
— Attempt to protect wooden pole

— Initially worked, but since appears
might be burning from below

. Water

Unclear how burled Water plpes S _
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N.Delighe@gns.cri.nz
Prospects for coming year

Planned research

« More work on infrastructure networks

« Start consideration of ballistics impacts
« Suite of fragility functions

Lifeline engagement

* Help us help you

— Develop research projects, reality check, model
parameter setting

* Impact trip?
e Other ideas?
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