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Potentially Damaging Earthquakes

Bayw/Undan to Timor Seismic Study: 20 Y ear database
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N.B. Tsunami risk!

The Timor Trough is adjacent to one of
the Earth’s major earthquake zones.
Although it is not a plate boundary in the
strictest academic sense, there is a
considerable degree of convergence (1 to
1.5 cm/yr from GPS surveys) between
Timor Island and the main body of the
Australian Plate.

Shallow focus Earthquakes are frequent in
the thickening wedge of thrust sediments
inboard of Timor Island, and on Normal
faults on the edge of the Australian shelf.

In 1944 a Magnitude 7.5 Earthquake
occurred north of Timor Island. In 1977, a
Magnitude 5 quake occurred ~50 km NNW
of Bayu/Undan field

Any facilities sited on Timor Island and
any pipelines crossing the Timor trough
will have to be designed to survive or fail
safely during a quake of at least
Magnitude 6.5, equivalent to a nuclear
detonation.

Data sources:

Earthquake Locations from USGS
(National Earthquake Information Centre)
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Observations:

* Timor Trough is NOT a plate boundary
— how or ever!

Active Tectonics
» Shallow, south of Timor
* Deep, north of Timor

Earthquake and Tsunami risk

Facilities have 20 year+ lifetime

Design for "Hundred Year" event
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Not a suuion zone, but a foreland basin
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Consequences:

* Geologic continuity
« Arbitrary political boundaries

 Median Line (re-)determination possible

* Political risk to long-term sales
negotiations

e Is 90% (or even 20%) of something better
than 100% of nothing?
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Bathymetry Along the Trough Axis
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Data can be extracted from the Satellite
Bathymetry grid along the axis of the
Timor trough to measure how deep the
crossing point must be.

The Satellite-predicted Bathymetry shows
that nowhere is the Timor Trough
shallower than 1700m.

The satellite dataset shows rugged
topography, even with its 10 to 20km cell
averaging. It is likely that even more
extreme topography would be revealed by
a full hydrographic survey.

Data sources:
Topo_polish_4.2 from Scripps/NOAA

Gtopo30 from NASA (Onshore only)
TerrainBase from NGDC/NOAA



Seismic Coverage (1997)

Although only limited seismic data is
available over the Timor Trough, with 7 long
regional lines over the 500km length of
Timor Island, they invariably demonstrate
severe thrusting and active seabed
conditions with rugged topography and
unstable slopes.

There are no safe smooth segments of the
Timor Shelf. It is an uninterrupted active
thrust zone.
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View Controls Seismic Honzons Faults Wells Help
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Geologic Constraints:

 Large fields are inevitably on shelf
- not slope

Risk and cost increase in deep water

Offshore oil plays are limited

Disappointing history — small, underfilled

Onshore oil not addressed here



Pipeline Hazards and Obstacles

Avalanche




International Boundaries,
Local Jurisdictions:

Banda Arc i
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Bayu-Undan Example:
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Bayu-Undan Example:




Shortest is not Easiest
- ey ,:E:Jw i é,g_m




Gas Discoveries
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A Gas Gathering Network?
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Or Offshore Liquefaction?
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Comments:

 Political Co-operation is required for
commercial progress

Technology issues are already difficult

Earthquake and Tsunami risk

Many competitors, few markets

National Prosperity is at stake
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