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Abstract

During its assessment of the nearshore Gippsland Basin (within 25 km of the coastline), the CarbonNet project has identified interbedded coals
and shales of the Middle Eocene Lower N. asperus Zone as the key seal for upper Halibut reservoirs. This interval corresponds to the
(Bartonian) T2 basal zone of the coal seams within the onshore coal-bearing Traralgon Formation which is widespread within the nearshore
region of the Gippsland Basin. Previous hydrocarbon exploration shows that the T2 sequence is the intraformational topseal to several intra-
Latrobe oil accumulations in the nearshore area, and that distinct pressure and salinity differences exist across this aquitard. Hence, the T2
represents a sub-regional seal, and is shown to be one of a set of backstepping subregional seals throughout the Bass Strait petroleum province.
This family of seals offers additional trapping opportunities for future oil exploration in the offshore Gippsland Basin. A detailed correlation
between nearshore and onshore wells has been carried out using existing well and 3D seismic data to define 3D geometry and continuity of the
T2 units. The onshore Traralgon Formation ties to the offshore Burong Formation in the Barracouta gas field and small oilfields in the
nearshore western Gippsland Basin. Seismic attribute extracts are presented as maps of coal quality and facies demonstrating the aspect ratio
and lateral extent of coal depocentres, as well as details of the fluvial inputs, channel geometries, and clastic depocentres. Seal capacity of these
intraformational seals is defined as a minimum by the observed hydrocarbon columns but also by MICP data which suggests seal potential well
in excess of the proven columns. The critical constraints on trap capacity appear to be fault-related, and depend on the time scale. For
petroleum, where multi-million year trapping is required in order for oil to be still present today, very efficient trapping is required with
essentially no fault transmissibility. For CO, storage over many thousands of years, slow seepage through faults and offset baffles may be
acceptable, especially where it leads to additional dissolution into the active aquifer which is sweeping fluids from onshore to offshore
Correlation of the T2 sequence and the definition of fairways where there is suitable seal potential is crucial to assess CO, storage potential and
intraformational hydrocarbon trapping over the next 50 years of Gippsland Basin activity.
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Database

Working in a known and prolific petroleum basin
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+ Lots of data (open access) * \ ::3 i
- Resource interaction | aﬁfﬂ

WELL DATA -
. 1562 wells and boreholes in whole basin \ ) : i
. 811 wells with basic geological data A = f @G —
. 546 wells with relevant log data ;

. 50 local E&P wells in Upper N.asperus Sand Fairway

SEISMIC DATA . e s o
* 69 X 2D surveys including GDPI10 new survey Wi ¥ &
. 34 X 3D surveys — merged by 3D-GEO

3 CONTINGENT SITES

. Site A: 2 wells 2D & 3D seismic
. Site B : >2 wells 3D seismic

. Site C : 1-3 wells 2D seismic

A

Gippsland Basin Database

Data spans 50+ years — quality varies!

DATA BASE




I
1 |
|

|
|
COASTAL PLAIN ¢

.
/ .‘
|/ E
| | \
WYRALLAM 1 © \
Cobains
[ A
Fultham e
AL Sale
Wurruk
Pearsondale
Fae,
in
Longford
0ma-Longtord Ra
g
.
]
a

|Skm J
2ml

»
Gttaed Flora

@

oo

Modern Context

Macieod Morass o

o
ot
o
- Gamz Reserve
LAY
Fembark v 2
P s
o §
X z
g
] & 3 Forge Creek
P =
A # -
o Sl & Moormumg
Floraand
pureen Y » & Fauna Resave
nce Ponds &
Nature Reseovn &
Gon Nre
Bengworden
@
=
%, STV 95 Meerbeu
% Ry Peny Brdge 4
L)
Bond Boy State
Came Reserve
a /,_‘, ¢ Hollasde
e '\‘T- o JQr;w- Landng
Worose, Loch Sport
Laks
Wellingtor:
+
Gippsland Lakas 0
The Heart Coastal Park (b
ale . {axe Coeman
Lake Resve
’

8N~ State Game
Reserve

Dugson
Dows

S

J Bamsdale

Broadands
Janes Ray
Lake King
Eagle Point

Newlands Boypsiville
Arm

Barksia
Pennsuis
Ocean
Lake Grange
Victoria
4
The Lakes

Natiomil Park

“The Present is the Key to the Past”

Nungumer

Metung

Map 43ta@2012 Google, WherelsR), Sensis Pty Ltd -




Chronostratigraphy

SHELF
BREAK

OFFSHORE GIPPSLAND

ONSHORE GIPPSLAND BASIN

S5LOPE

BASIN

COAST

Updated from CarbonNet studies

Reservoirs

=
£30NINDIASYDIN ZIONINOIASYDIN TIONINDIASYOIN =
- =
Tr 1 T T T T =
oy = — o
@ c_r.me_m I 2 & I£ I I - MG
R Sk = s £ I i £z ;5
= o_wM_ﬂR I "= oL = 1 = |l = L X0
& = 8F b w & E o | > LB s
g kld:zl =38 1 sk §E I & 1 = _m B 0 g™
i I i, E A £ = i e} in o = =
o THEN ST | 3 “ Iz | | s
[T
L1l | | | | ).>s £g
T m
| 38
1 ﬁ.m.
1 T2
<)
1 -
1
1
1
1
1
— (%)
! g
%) ! =
o2 1 w
- =
59 _ F
== 1 E
= I
1
s !
i 1
...v —
{ !
| - 1
| 1
i e B 51
- e t—
: o o
3 ) . ) )
= f mu [l v
W = ._u_
n i i
T = s 1
o o
H - Y
[=] [=] -
(] (] =4
ip 8
g =
= Ed
v Qo 2
z 2 i
=T
L o
M : = 53 [T}
-
@ =
£ =]
|
i z 3 !
= E o
8 s z : = s |
] £ Py y
o™ i R
2 e z ARSI o i
) o 1 = m I 1
5 D . 2 1 2
3 2 = & I 1 1]
= 2 b = ! %
£ [=] I 0 =
=) 1 =]
<]
] 1 =} o
1 m = w
7] e
¥ . =
5 1 w 1 5 E
il w w
2y , . E ER mm
£ 5
SE tRYT E 5E AB
T 0 0 1] ] oo
= S 1 =] >
5 1 1 3 Eas] 40
- 28 If o S OM oI
o m 5 = 1 [} O i
w1 l
= S @B hilo ik
= o= w | WO 0
o [=py} [ o %
[N a w1 [ 1
= o Aot
S [C] 5 = 1
o
=
- ﬁw
e = 1
m
=}
w
i
[=]
o
[
(%]
i g
(5]
2 g
m o]
a
& : n
g 3
= —
_ AL MR 2 g s
w = _ EHE-RENE = c ta a8 = o =2
=8 = |5 E |8 |&|= |88 2 e |z |= 3 s T
=] K d 1 el |2 = 3
oo = c - = o | T 5 w [5] =
w [ o = = o
g NEE RHERE HERHIERER B EEE
S = = = << wo == "
& a [5F[ =] 7 |& 513 [°[]° e fElEE
_ [=5e s
[S]
= a w o = [
o =] INIDONN =} s} H o SISV
tn & o w o
&
T T T T T T T T T T T T T T
o [=] [=] [=]
[l [=] u
Ll Ll




« Intraformational Seals
« Petroleum traps
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Basinwide Intraformational Seals
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O Different HWC across Gippsland Basin ~20% of all hydrocarbons are
field trapped at deeper levels than

Intraformational top Latrobe.
Traps >75% of traps have a deeper
pool .

Deeper Pool(s) below
top Latrobe QOil

- S
Deeper Pool(s) below )//
O top Latrobe Gas +

minor oil leg

Intraformational trap —
top Latrobe Dry




Examples of Intraformational Seals
Whiting Field
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Intraformational seals can hold 100m+ gas columns
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Gippsland Basin
Intraformational Seal Fairways
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Seal capacity from MICP analysis
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e The T2 Seal defined
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CarbonNet working correlation in nearshore area
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Traralgon T2 Seal in cores
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« T2 seal well observations
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Well evidence for a T2B Aquitard

T2 acts as a:
. EAS
SPOON BAY .SEACDMBE - Wl P B i
A) Galloway-1 O ressure Barrier
ing Native Title Approval
ot Salinity Barrier
H) Onshore WELLINGTON PARK
Aquifers Oil Trap
[ =

] C) West Seahorse-3 [RRAH
L DUTSON DOWXS - HARTEQUEN
. WEST SEAHO . Q ‘ W
. /IC/L18

XLAND WEST SE

D) Golden Beach West<1

GOLJJEN BEACH WE VI
GOLDEN BE OLDEN BEACH

VICRLI1

*

/ W
C/L2 .BEARD]:E s

SNOOK

FLYING FISH

E) Mulloway-Whiptail F) West Barracouta

@R\VHH\E
BDRSK

VIC/L16

LUDERIfK

G) Dolphin

.W'ASABI AMBERJA! L PHIN| : : : : : : :
I i { VICL15 | . 25km 7.5 kem 12:5 km




e T2 seal seismic observations
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SW

2D/3D Seismic data over a structure
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T2 Seal contlnwty from 3D Seismic amplitudes

Amplitude Range @Velington_Park1

@Vest_Seacombe-1

o~
Amplltude Range @Velington_Parkc1

@ Fombe_South-1

Top of T2a Coals Top of T2b Coals

Excellent Seal

Excellent Seal

@Puison_Downs-1 2 @Ptson_Downs-1

ke _Reeve-1 (conv. to GDA4)

Y o
@Vest_Seacombe-1 .Wesl Seacombe-1

Amplitude Range
[Foo - —seeD>,

@//elington_Park-1 Sedfombe South- @Velington_Park1

Top of T1b Coals

Top of T1a Coals

Excellent Seal Excellent Seal

.Seah(
ﬁeahuvse-?

2 @Ptson_Downs-1 2 (@Putson_Downs-1

@ ufaiong 1 _@ el

Good Seal

Poor Seal

No Seal

[
‘aana

@Il ik 14 @Frcoutad

foke_Reeve-1 (conv. to GDAS4) e_Reeve-1 (conv. to GDAS4)

@ hina_Fish-1 @Fna_Fish-1




—

o —

The CarbonNet PrOJect

-;."

Thank You

- Any questlons’?

Intraformational Seals for CO, Storage

Dr. Nick Hoffman, Storage Advisor
15" September 2015






