Pauline Cass
Submission #1171

Flooding, Faults and Fractures

Hello Chair Justice Pepper, and Panel.
Thank you for this opportunity to present at this hearing today.

| have reviewed the draft Final Report and have found that it creates more
questions than it answers.

Of the 120 recommendations made in the report. There are some |
wholeheartedly support (such as the reversal of onus of proof) and others to
which | take great exception (such as refusing landholders the right to veto).
Many recommendations are on the right track, but don’t go far enough, as
they only apply to production not exploration. Yet the risks from exploratory
fracking are equal to or greater than a production well.

The 115 risks identified in the report are a significant concern. Reducing or
mitigating risks is not the same as eliminating them or making fracking safe.
Defining low risk as people losing their access to water for 2 weeks is
unacceptable and misleading. Just ask anyone reliant on bore water, how
losing access to it for 2 weeks will affect them. Territorians have clearly and
repeatedly stated that any risk to water is too great and will not be tolerated.

Many Territorians have been expressing to me their overwhelming
disappointment over not having their staunch opposition to fracking
recognised in the draft Final Report or Coffey’s Social Impact Assessment. So
many people have voiced their discontent and disillusionment with the Inquiry
due to this. They feel as if they have been ignored and have expressed their
reluctance to continue any participation in these final stages of the Inquiry,
viewing it as a waste of their time.

There are many more issues | would like to raise. | will focus however, on the
topics of flooding and fractures.



To propose that fracking will only take place in the dry season is misleading, as
equipment and partially prepared sites will be exposed in the wet season and
vulnerable to failure as a result.

Faults and fractures

A new report? released last month (January 2018) attempted to map the faults
in the Beetaloo Basin (see Maps 14 & 15). As you can see many faults are
shown. Though this map is far from complete. In fact, Origin discovered a fault
when drilling the Amungee NW1H well (as is shown in Figure 6.5 on page 81 of
the draft report).

Geologically there is no such thing as solid rock. The subsurface is a maze of
fractured and faulted material.

In conventional rock strata above gas or oil reservoirs the material has
developed an impermeability that can be observed and trusted to remain as
the gas or oil is extracted. In some cases, the reservoir requires water injection
to replace what’s extracted to maintain the integrity of the reservoir and aid
the extraction. In most cases the observed sealing quality of the layer above
the reservoir remains intact and the issues are only around the well
engineering.

Hence the focus in advice given to you by the engineers has been all about
how good the well engineering is.

This completely misses the point, and a sceptic might say intentionally so.

The proposed fracking process is entirely different to conventional gas. In
fracking there is no proof of impermeability of overlaying strata.
Impermeability cannot be observed.

Trusting that impermeability exists is just not an acceptable position.

Faults and fractures are to be expected as the norm above the shale layers
proposed for fracking. All and every geologist will attest to this. It is for this
very reason that you cannot get a guarantee from the fracking companies as to

2'Spatial and temporal variation in detrital zircon age provenance of the hydrocarbon-bearing upper Roper
Group, Beetaloo Sub-basin, Northern Territory, Australia’ (2017)
http://www.sciencedirect.com/science/article/pii/S0301926817303613#b0125
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Figure 6.4: Newly defined and previous boundaries of the Beetaloo Sub-basin: Source DPIRY
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NMap A

Figure 7.1: Average annual rainfall in the Northern Territory over the period 1960-1990. Source: BOM.
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Northern Territory Rainfall Totals (mm) Week Ending 30th January 2018
Australian Bureau of Meteorology
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EWN Alerts - Northern
Territory
17:36 Jan 24 NT Severe Thunderstorm
Warning: Heavy Rain. Mataranka,
Ngukurr, Larrimah, Mallapunyah,
Mcarthur River, Daly Waters

Details:

NT Severe Thunderstorm Waming:
Heavy Rain

For people in Carpentaria and parts of
Daly, Amhem and Gregory districts.

Issued at 5:34 pm Wednesday, 24
January 2018

MONSOON TROUGH GENERATING
HEAVY RAINFALL ACROSS THE BASE
OF THE TOP END.

Weather Situation: Heavy rainfall with
thunderstorms is currently occuring in
the Carpentaria District along the
monsoon trough. Further heavy falls are
possible with thunderstorms
developing near a tropical low located
southwest of Katherine.

Severe thunderstorms are likely to
produce heavy rainfall that may lead to
flash flooding in the waming area over
the next several hours Locations which
may be affected include Mataranka,
Ngukurr, Larrimah, Mallapunyah,
McArthur River and Daly Waters

93.8mm has been recorded in the last
hour as of 5:30pm CST at McArthur
River Mine

The Northem Territory Emergency
Service advises that people should:

* slow down and turn your headlights
on

* create your own sandbags if there is
flooding, by using pillow cases or
shopping bags filled with sand and
place them around doorways to protect
your home

* secure loose outside objects

* ansure pets and animals are safe

* avoid remaining in the open when
storms threaten

* pull over if it is raining heavily and you
cannot see, park with your hazard lights
on until the rain clears

* avoid driving into water of unknown
depth and current

* for emergency help in floods, storms
and cyclones, contact the NTES on 132
500. For more safety tips visit
www.securent nt.gov au

Alert Source: Bureau of Meteorology

Early Warning Network:
http://www. ewn. com.au

Council Resident Options & EWN
Support:
http://www.ewn.com.au/support/
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EWN Alerts - Northem
Territary

11:47 Jan 23 NT Severe Weather
Wwarning: Heavy Rain. Borroloola,
Mataranka, Ngukurr and Wollogorang

Details:

NT Severe Weather Warning: Heavy
Rain

For people in Carpentaria and oarts of
Tiwi and Amhem districts

Issued at 11:14 am Tuesday, 23
January 2018.

HEAVY RAIN AND ABNORMALLY HIGH
TIDES DUE TO A MONSOON LOW NEAR
THE BASE OF THE TOP END

Weather Situation: The monsoon trough
1s located near the base of the Tap End.
A weak tyropical low embedded within
the monsoon trough is axpected to
remain slow maving over the next few
days. Associated vigorous monsoonai
fAlow 5 causing heavy rainfall and
comoined with a high tide, 1s generating
abnormally high tides aver the northem
and eastem areas of the Top £nd

HEAVY RAIN which may lead to FLASH
FLOQDING is possible over the
Carpentaria District.

i_ocations which may be affected
include Borroloala, Mataranka, Ngukurr
and Wollogorang.

ABNORMALLY HIGH TIDES which may
cause sea water flooding of low lying
areas is possible along the north coast
and Guif of Carpentaria coast

_ocanons ~hich may be affected
1nciude Nhulunbuy, Maningnda,
Murganeila and Birany Birany.

The immediate threat of FLASH
SLOODING from 4EAVY RAINFALL has
2ased along the north coast and Barkly
District, but the situation will continue
10 he monitored and further wamings
will be issued if neccessary. ‘

Another 211mm was recorded at Bing
3ong Port, 137mm at Centre Isiand and
126mm at Borrolocia 1 the 24 haurs to
9 am, 23 January.

The Northemn Territory Emergency
Service advises that people should:

+ secure ipose outside objects and seek
shedter when conditions detenorate

v pull aver if it s raining heavily and you
cannot see, park with your hazard lights
or umal the rain slears

* avotd dnving into water of unknown
decth and current

* create your awn sandbags If there is
flooding, by using pillow cases or
shopping bags filled with sand and
place themn around doorways to protect
your home

* stay away from flooded drains, rivers,
streams and waterways

*+ ensure dets and animals are safe

* be prepared 1n case of power autages.
have an emergency it with a radio,
+orch, spare batteries and first aid kit

+ for emergency help in floods, storms
and cyclones, contact the NTES on 132
300 For more safety tips visit

www securent rt gov.au

Alert Source: Bureau of Meteorolagy

Earty Waming Network:

Coungcil Resident Options & EWN
Support:
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EWN Alerts - Northem
Termitory
¥
13:12 Jan 23 NT Flood ‘Watch North
‘Mest. 3cnapart2 and Carpentaria
Zoastal Rivers

Jetails

NT Fload Walen North Nest
Janapane and Zarpentana Coastal
Rivers

:ssued al 12:55 om CST an Tuesday 23
Jarruary 2018

Flood Warch Number- 2

Mansoonal conditions 2zpacted to
anng Aoading w0 Carpentana Coasta
Rivers and Westem Top End.

The monsaon Yough iies near the base
f the Top Znd. A trogical low is
srbedde] yitim e Tough Ahan
axpecied to remain slow-moving near
he 2ase of the Top End aver the next
‘ew Tays.

Zatenments in the Carpertana Coastal
Rivers are gurte wer ‘ollowing
mdespread ranfail wotals of 100 - 150
nm troughout the acea Jver the past
~eel Some coastal areas have
~ecerved over 400 mm over the oast
‘hree days ‘#hiist condmons ave been
3ry n the Bonacane Coastal Rivers
TECONT MONEoDNal CONGMTS WJvd
arougit infail 1otals of 200 - 250 mm
0 namy parts of the North West
Coastal Rivers and rvers ar= nsmg n
esponse

ey wrtail otz of 2050 e
2xpected gver the Carpentana Coastal
vers, aith solaled falls exceedmg
*90mm near 1he coast. These
condiians are likely to continue for the
text ‘ew days. Widespread dary rainfall
‘otas af 50-100mm, with up 10 120mm
aear The coast e expectad 1o deveion
Feer It SOuttern sats af e ety
Nest Coastal Rivers from Wednesday
and extend south :0 The Bonaparte
Coastal Rivers on Thassaay

ver nses have aiready seen seen
hroughout the North West and
Carpemana Coastal Rvers with mad
ondimons ke to be affected Some
Dads may have becorme mpassahie
and soma comTmewTes isolated Over
“he next Twee days ~var levels are
expected 1o Tise 1 norhern parts of the
onaparte Coaslal Rivers whach is Mety
“0 affecz road conditions 'n these areas
35 well

Calcrments ikety o be atfecize
nclude

Victona River belosv Kaikanndiy

“hen islands

Fariss Rrver

Lower Daly River

Daly River above Daugias River

Moyle River

‘Naterhouse Rrver

Roper Riear

“owns River

Lammen Sgnt Rver

Slooding 15 1o longer expected m Ihe
foilowing catchments: McAThud River

3ee s/e DOM 9o au/AusIT
warn:ngs ta view ail of the Burasu s
STET Aaming oducts

Mare nformation on the Siood Watch
Service ana maps of Flood Watch areas
are avaiable a1 w.uy Bom oy auf
~ater foods

The Northemn Termtory Smargency
Sernca 10541 101 2ecale showdd

* Stay away from ficoded drams
Tvers, streams and walerways

+ Beppare lor fooding and TR TRy
wie safe -0 da s0

* Don't dnve 'ntc floodwaters.

Zar emergency help n foads, storms
and cydones zail *32 360

Ememgency information 's available at
A TR0 eN S

The latest -oad conditions are available
at e

alert Source: Bureau oi Meteorology

Zarly Warning Netwark

TD L
Counctl Rasident Options & EWN
Support:

STRhs AWN S G SURDUIT,
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EWN Alerts - Northern
Territory

11:47 Jan 23 NT Severe Weather
Warning: Heavy Rain Borroloola,
Mataranka, Ngukurr and Wollogorang

Details:

NT Severe Weather Waming: Heavy
Rain

For people in Carpentaria and parts of
Tiwi and Amhem districts

Issued at 11:14 am Tuesday, 23
January 2018.

HEAVY RAIN AND ABNORMALLY HIGH
TIDES DUE TO A MONSQON LOW NEAR
THE BASE OF THE TOP END.

Weather Situation: The monsoan trough
is located near the base of the Top End
A weak tyropical low ambedded within
the monsoon trough is axpected to
rermain slow maving over the next few
days. Associated vigorous monsoanal
flow is causing heavy rainfall and
combined with a high tide, is generating
abnommally high tides over the northermn
and eastem areas of the Top End.

HEAVY RAIN which may lead to FLASH
FLOODING is possible over the
Carpentaria District.

Locations which may be affected
include Borroloola, Mataranka, Ngukurr
and Wollegorang.

ABNORMALLY HIGH TIDES which may
cause sea water flooding of low lying
3reas is possible along the north coast
and Gulf of Carpentaria coast.

Locations which may be affected
include Nhulunbuy, Maningrida,
Murganella and Sirany Birany.

The immediate threat of FLASH
“LOODING from HEAVY RAINFALL has
2ased along the north coast and Barkiy
District, but the situation will continue
ta be monitored and further wamings
wili be issued if neccessary.

Another 217mm was recorded at 3ing
3ong Part, 137mm at Centre isiand and
126mm at Borroicola n the 24 nours to
9 am, 23 January.

The Northemn Territory Emergency
Service advises that people should:

+ secure ioose autside objects and seek
shaitar when conditions detsnorte

* puil aver if it is raining heavily and you
cannot see, park with your hazard lights
on wttil the rain clears

* avoid driving into water of unknown
depth and current

* create your awn sandbags If there is
flooding, by using pillow cases oc
shopping bags filled with sand and
place them around doorways to protect
your home

* stay away from floaded drains, nvers,
streams and waterways

* ensure pets and animals are safe

* be prepared in case of power outages.
have an emergency it with a radio,
torch, spare batteries and first aid kit

* for emergency heip in floads, storms
and cyclones, contact the NTES on 132
500. For more safety tips visit

~eow securent Pl gov au

Alert Source: Bureau of Meteorology

Early Waming Network:

hto //www enwn com au

Council Resident Optians & EWN
Support:

nitp //wvw ewn com.au/ support)
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EWN Alerts - Northem
Territory

M\ o ? 13:00 Jan 22 NT Flood Watch-
P Waterhouse River, Roper River, Towns
River, Limmen Bight River, Mcarthur
River

Details:

NT Fload Watch: Waterhouse River,
Roper Rivas, Towns River, Limmen Bight
River, Mcarthur River

Issued at 12:53 pm CST on Monday 22
January 2018

Flood Watch Number: 1

Monsaonal conditions expected to
bring flooding to Carpentaria Coastal
Rivers.

The monsoon trough lies near the base
of the Top End A tropical low has
developed within the trough aver the
Carpentaria Coastal Rivers, which i1s
expected to remain slow-moving near
the base of the Top End over the next
few days.

Catchments in the Carpentana Coastal
Rivers are quite wet following
widespread rainfall totals of 50 - 100
mm throughout the area aver the past
week. Some coastal areas have
received over 400 mm over the same

period.

Baily rainfall torals of 46-80mm are
expected aver the Carpentana Coastat
Rivers, with isolated falls exceeding
190mm, and up to 200mm near the
coast These conditicns are likety 1
continue for the next few days

Strong river fises can 3e axpected
throughout the Carpentaria Coastal
Rivers with oad conditions fikely to ne
affected. Some ads may beccme
impassabfe and some coamunities can
axpect 10 becoma soiated.

Catchuments ‘ikefy 10 be affected
inciude:

Waterhouse River
Roper River

Towns River
Limmen Bight River
McArthur River

See www bom gov.av/australia/’
w2rnings 1o view ail af the Bureaus
current warning preducts.

More mformation on the Flood Watch
Service and maos of Flood Watch areas
are avarabie at ~wv: bom gov au/ :
water/flnogs/
fongilamingSerices sham

Flood Safaty Advice:
The Northern Temtory Emergency
Service advises that people should:

* Stay away from flooded drans, rivers,
streams and waterways

* Prepare for flooding and maove away
while safe to dc so

= Don't dnve imo floodwaters.

For 2amergency nelp :n floods, storms
and cyclones call 132 500

Emergency information is available at
e securent i gov du

The latest road conditions are available
at viww. roadreportnt gosau

Alert Source: Bureau of Meteoralogy

Early Waming Network:

LD /v vd WD COM du

Council Resident Options & EAN
Support:

nEtpLsvray S0 COM au/support’




EWN Alerts - Northern
Territory

22:53 Jan 06 NT Severe Weather
Warning: Heavy Rain & Damaging
Winds. Daly, Tiwi, Arnhem, Carpentaria,
Gregory, Parts of Barkly Districts

Details:

NT Savere Weather Waming: Heavy
Rain & Damaging Winds

For people in Daly, Tiwi. Arnhem,
Carpentaria, Gregory and parts af Barkly
districts

Issued at 10:53 pm Saturday, 6 January
2018

HEAVY RAIN AND DAMAGING GUSTS
OVER THE TOP END AND GREGORY
DISTRICT OUE TO A WEAK TROPICAL
LOW IN THE TIMOR SEA

Weather Situation: A weak low [1005
hPa] in the monsoon trough lies just
south of the Tiwi Islands and .s
expected to move slowly southwest
away from the Northem Teritory. The
low is causing an increase in shawer
and storm activity over the Top End.
Storms over the Top &nd and
Carpentaria District will be slow-
moving. bringing possibie heavy falls
tonight and on Sunday. Storms futher
south over the Gregory and northwest
Barkly Distncts may bring damaging
wind gusts on Sunday aftemocon and
avening

HEAVY RAIN which may lead to FLASH
FLOODING is possible tonignt over the
northem and eastem Daiy, Tiwi, Armhem
and Carpentaria Districts, extending :nto
the southwest Daly

Dismict and northem Gregory district on
Sunday

Locations which may be affected
include Jarwin, <athenne, Nhulunbuy,
Palmerston. jabiru, Maningrida,
Wadeve, WsTumivanga, Nauiyu and
Bommoloola.

DAMAGING ‘WINDS wittr peak gusts of
around 90 km/h with thunderstorms are
possible over the Gregory and far
northwest 3arkly Districts on Sunday
afternoon and evening.

Locations which may be affected
include Lajamanu, Kaikarindji. Timber
Creek, Daguragu, Newry and Top
Spnngs

The Northem Territary Emergency
Service advises that seople should:

= secure loose outside objects and seek
sheiter ¥nen conditions deteriorate

= nuil over f it 15 raning Yeavily and you
cannot see, park with your hazard lights
on antil the rain ctears

= avord driving nto watar of unknown
degth and current

* zreate your own sandbags if there is
flooding, by using pillow cases or
shopping bags filled with sand and
place shem arcund doorways to protect
your home

~ stay away from flooded drains, rivers,
streams and waterways

* ensure pets and animals are safe

= he prepared n case of power outages,
have an emergency it with a radio,
torch, spare batteries and first aid kit

= for amergency help in floods, storms
and cyclones, cantact the NTES on 132
500, For more safety tips visit

www securant at gov

Alert Source: Bureau of Meteoralogy
Early Waming Network:

Council Resident Options & EWN
Support:
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EWN Alerts - Northern
Territory

17:05 Jan 06 NT Severe Weather
‘Waming: Damaging Winds & Heavy
Rain, Lajamanu, Kalkarindji, Timber
Creek

Details:

NT Severe Weather Warning: Damaging
Winds & Heavy Rain

for DAMAGING WINDS and HEAVY
RAINFALL

For people in Daly, Tiwi, Amhem,
Carpentaria, Gregory and parts of Barkly
districts

Issued at 4:33 pm Saturday, § January
2018

HEAVY RAIN AND DAMAGING GUSTS
QVER THE TOP END AND GREGORY
DISTRICT DUE TO A WEAK TROPICAL
LOW IN THE TIMOR SEA

Weather Situation: A weak low [1004
hPa] in the monsoon trough lies just
south of the Tiwi Islands and is
expected to move siowly southwest
away from the Northem Territory. The
low is causing an increase in shower
and storm activity over the Top End
Storms over the Top End and
Carpentaria District will be stow-
maving, bringing possible heavy falls
ronight and on Sunday Storms futher
south over the Gregory and northwest
Barkly Districts may bring damaging
wind gusts tonight

HEAVY RAIN which may lead to FLASH
SLOOOING s possible tonight over the
northem and eastern Daiy, Tiwi, Amhem
and Carpentaria Distncts, extending into
<he southwest Daiy District on Sunday.

_ocations which may be affected
:nclude Darwin, Xathenne, Nhulunbuy,
3ormoloola, Jabine, Maningrida, Wadeye.
‘Wuimumiyanga and Nauiyu.

DAMAGING WINDS with peak gusts of
around 90 km/h with thunderstorms are
posstble over the Gragory and ‘ar
northwest Barkly Districts this evening

_ocations which may be atfected
nclude Lajamanu, Kalkarindii, Timber
Creek and Top Springs

The Northem Termitory Emergency
Service advises that people shouid:
* secure loose outside objects and seek
shelter when conditions deteriorate
= pull aver f it is raining heavily and you
cannot see, park with vour hazard ligits
on untii the rain clears
* avoid dnving into aater of unknown
deoth and current
* create your own sandbags if there 's
Aooding, by using pillow cases or
shopping bags filled with sand and
olace them around doorways to protect
your nome
= stay away from flooded drains, rivers,
streams and waterways
* ensure pets and animals are safe
* be prepared in case of power outages,
nave an emergency it with a radio,
torch, spare batteries and first aid kit
« for emergency help in floods, storms
and cyclones, contact the NTES on 132
300 For more safety tips visit

£ securent ntgov a

Alert Source: Bureau of Meteorology

Sarly Warning Netwark:
My
Council Resident Options & EWN
Support:
B H




Mewp W\

EWN Alerts - Northem
Territory

11:04 Jan 06 NT Severe Weather
warning: Damaging Winds & Heavy
Rain, Daly, Tiwi, Arnhem, Carpentaria,
Gregory

Details:

NT Severe Weather Warning: Oamaging
winds & Heavy Rain

For people in Daly, Tiwi, Amhem,
Carpentaria and Gregory districts

Issued at 11:03 am Saturday, 6 January
2018

HEAVY RAIN AND DAMAGING GUSTS
OVER THE TOP END DUE TO A WEAK
TROPICAL LOW IN THE TIMOR SEA.

Weather Situation: A weak low [1006
hPa] in the monsoon trough lies just
west of the Twi Islands and is expected
to move slowly southwest away from
the Northem Territory. The low is
causing an increase in shower and
stormn activity over the Top End. Storms
aver the Top End and Carpentaria
District will be slow-moving, bringing
possible heavy falls. Storms futher
south over the Gregory and southwest
Daly District may bring damaging wind
gusts

HEAVY RAIN which may tead to FLASH
FLOODING is possible today and on
Sunday over the Daly, Tiwi, Amhem,
Carpentaria and northest Gregory
Districts.

Locations which may be affected
include Darwin, Katherine, Nhuiunbuy,
Palmerston, Jabiru, Maningrida,
Wurrumiyanga, Nauiyu and Borrofcoia

DAMAGING WINDS with peak gusts of
around 50 km/h with thunderstorms are
likely over the southwestem Daly and
northemn Gregory Districts this
aftemoon and evening

Locations which may be affected
include ‘Nadeye, Kaikarindji, Timber
Creek, Daguragu, Paflumpa and
Peppimenart

The Northem Termitory Emergency
Service advises that people should:

* secure logse outside objects and seek
shelter when conditions deteriorate

= pull over if it is raining heavily and you
cannot see, park with your hazard lights
on until the rain clears

* avoid driving into water of unknown
depth and current

* create your own sandbags if there ;s
flooding, by using pillow cases or
shopping bags filled with sand and
place themn around doarways to protect
your home

* stay away from flooded drains, rivers,
streams and waterways

* ensure pets and animals are safe

* be prepared in case of power autages,
have an amergency kit with a radio,
torch, spare batteries and first aid kit

* for emergency help in floods, storms
and cyclones, contact the NTES on 132
500. For more safety tips visit www

Alert Source: Bureau of Meteorology

Early Waming Network:
ntto://nvea @0 com au

Council Resident Options & EWN
Support:

htip //wsw @wn Com aus/suppert?

e,
s —r..
ey __phlay
e = el
i - AR
.
—
= == e
e oS ——
m— =
=t




FV\&P 172

EWN Alerts - Northern

Territory
14:39 Nov 21 NT Severe Thunderstorm
Warning: Damaging Winds. Daly Waters
and Dorisvale

Details:

NT Severe Thunderstorm Warning:
Damaging Winds

For people in parts of Daly, Carpentaria
and Gregory districts.

Issued at 2:38 pm Tuesday, 21
November 2017.

Severe thunderstorms are likely to
produce damaging winds in the warning
area over the next several hours.
Locations which may be affected
include Daly Waters and Darisvale.

The Northern Territory Emergency
Service advises that people should:

* secure loose outside objects

* ensure pets and animals are safe

* avyoid remaining in the open when
storms threaten

* pull over if it is raining heavily and you
cannot see, park with your hazard lights
on until the rain clears

* avoid driving into water of unknown
depth and current

* for emergency help in floods, storms
and cyclones, contact the NTES on 132
500. For more safety tips visit

www securent.nt gov.au

Alert Source: Bureau of Meteorology

Early Warning Network:
hitp://www ewn.com.au

Council Resident Options & EWN
Support:
hitp://www.ewn.com.au/support/
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EWN Alerts - Northern
Territory
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20:28 Nov 11 NT Severe Thunderstorm
Warning: Heavy Rain. Elliott and Top
Springs

Details:

NT Severe Thunderstorm Warning:
Heavy Rain

For people in parts of Carpentaria,
Gregory and Barkly districts.

Issued at 8:23 pm Saturday, 11
November 2017.

An active area of thunderstorms have
become slow maving across central
parts of the Territory.

Severe thunderstorms are likely to
produce heavy rainfall that may lead to
flash flooding in the warning area over
the next several hours. Locations which
may be affected include Elliott and Top
Springs.

The Northem Territory Emergency
Service advises that people should:

* siow down and turn your headlights
on

* create your own sandbags if there is
flooding, by using pillow cases or
shopping bags filled with sand and
place them around doorways to protect
your home

* secure loose outside objects

* ensure pets and animals are safe

* avoid remaining in the open when
storms threaten

* pull over if it is raining heavily and you
cannot see, park with your hazard lights '
on until the rain clears !
* gvoid driving into water of unknown
depth and current

* for emergency help in floods, storms
and cyclones, contact the NTES on 132
500. For more safety tips visit

www. securent. nt.gov.au

Alert Source: Bureau of Meteorology

Early Waming Network:
http://www.ewn.com.au

Council Resident Options & EWN
Support: :
http://www.ewn.com.au/support/




| 4

B. Yang et al

rals Creex Srogen 25
n=137

Precamprian Research 304 (2018) 140-155

CoendGecmewm Provirce

=2t

I Amen Provices
ne 173

Tanami Ragian

L B
e’ “‘he

Tomhkinson
Province

»
Georgelown

Provinca
=

3asement saurce areas
S

~

Roger Group .
{after Setis at af, 2013

- .-;z-_‘

’ .
Arunta Region .

- .

*

M‘, Mount (sa Province  *
! ’M '.
R h F

— ' /" Igneous units

=~ Beundary of Newt Australia Crd l
24 (after Cawocod ard Korsch, 2008) o N _= =2
Sl i Bl 13301880 Ma
N\ Faults
Q B 1740-1800 Ma
: oo 2o 1630-1680 Ma
ou R, -
g ) Musgrave Province =~ B 1530-1500Ma
¢ 00k gy S
2 | NS S | & SRR e Bl 1160-1200Ma
j Arura Pegon =T L * L3 (a=tish
- 5 ﬂr
- e
g P TIIYY 2 1 ETYOET: TR

Fig. 9. Distribution of igneous units and kernel density estimadon (KDE) plots for potental source areas.

restricted or partly restricted by land or by chains of islands while re-
taining some connection with the open sea (Vunson, 2016, Munson
ot al . 2016). This model, to some extent, is consistent with the pa-
laeography suggested by the results of this work, which shows that the
Roper Group, at least from ca. 1450 Ma to 1320 Ma, was restricted by
multiple sources to the south, east, and possibly west, whereas how far
the basin extended in the open sea direction remains unknown
(Fig. LDA).

6. Conclusions

New detrital zircon data presented in this research provides con-
straints on the age, provenance and tectonic geography of the hydro-
carbon-bearing upper Roper Group (Maiwok Subgroup). Coupled
techniques of Multidimensional Scaling (MDS) and Kernel Distribution
Estimate (KDE) enable a detailed spatial and temporal provenance
analysis of the Beetaloo Sub-basin. This improves our understanding of

the palaeotectonic geography and evolution history of the North
Australia Craton through the late Mesoproterozoic and into the early
Neoproterozoic. The main conclusions and suggestons of this research
are:

1) The maximum depositional age of the Bessie Creek Sandstone is
constrained at 1386 = 13 Ma. The Velkerri Formation and over-
lying Moroak Sandstone are now constrained to being deposited
between 1349 Ma and 1320 Ma, based on the youngest detrital
zircon grains and assuming that the 1324 + 4 Ma age for Derim
Derim Dolerite is representative of the age of the sills in the Beetaloo
Sub-basin. The maximum depositional age of the Kyalla Formadon
is constrained to 1313 = 47 Ma by the youngest detrital zircon
(taken from drill core Jamison-1). The maximum depositional age of
the two ungrouped formations, the lower and upper Jamison
sandstones, are constrained to 1092 + 16 Ma and 959 *+ 18 Ma,
respectively.
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Fig. 1. (A) Extent of Wilton package based on Prolerozoic SEEBASL™ basement surface, showing the locations of dritlholes and major structural highs. SEEBASE™ image after De Vries
e al (2006); black star represents outcrop samples from Urapunga region from Munson et al. (2016). (B) Stratigraphic column of upper Roper Group modified after Cox et al. (2016).




