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Recharacterization of the Tidal Depositional System
for Parasequence 2 of the Paaratte Fm, Australia
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Introduction

Field Location

CO2CRC Pre-GFV Injection Depositional

Model
CRC-8 Parasequence 2

= Chevron facies interpretation

CRC-3 Injection Well
* Injection zone facies interpretation

= Gas injectivity and capturing the range of
geological uncertainty

CRC-8 Monitoring Well

» ‘Predicted’ arrival zone facies interpretation
Regional Cross-Section

Inquiries and Ongoing Work

Why does it matter?

What did we do?

1. Re-examined and integrated multiple lines of geological & paleontological data acquired into a
revised interpretation for the tidal deltaic depositional system

* Included data: Core, CT images, FE, image logs, and routine core analysis (RCA)
2. Described and defined the heterolithic depofacies — NEW!!
— Delta front broken into proximal and distal delta front, and prodelta
— Coastal plain included and subdivided into crevasse splay delta and bay fill
3. Leveraged stratigraphic correlation to predict expected CO, arrival zone — NEW!!
— At CRC-3, CO, was injected into crevasse splay delta lobes, interdistributary bay fills, and proximal delta front facies

— At CRC-8, 116m away, similar depositional facies are found in the monitoring well in an up-dip position

4. Leveraged depositional facies characteristics to predict expected CO2 injection connectivity
and quality — NEW!!

— AT CRC-3, CO, was proposed to be injected into a ‘tight, heterolithic zone’, Kh values from RCA in the injection
depofacies show higher than expected values than those taken from initial log values, predict better CO, injection

Why?
The GFV project’s CO2 migration testing infrastructure and time-lapse database provides validation to
methodologies delineating fine-scale reservoir heterogeneity in reservoir and simulation models, an
essential pre-requisite for confident predictions of CO2 storage, enabling effective site investment, risk
management, and site closure decisions.
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CO2CRC (Who are we?)  vems e o
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At scale investment — Long-term infrastructure and , ‘ :\\ s
RD&D funding ($200M+)

Focused on accelerating Australia’s transition to a low
emissions future

Industry-led Research, unique, real project data

Well-established collaboration between universities,

industry, nationally and internationally Legerd

@ Injectionwell

@ Deep M&V wells

. Shallow M&V wells
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Otway Stage 4

Demonstrate commercially focused reservoir management technologies to improve injection, storage
and monitoring efficiencies, and materially lower costs for CO, storage projects

Objectives Technologies
Ox Improve modelling workflows to effectively GeoCquest
r rations an | r Field Distributed
support operations and closure Validation i
(GFV) Sensing

Project
/ Provide >20% increase in CO, storage efficiency
for commercial storage
Micro-
. . , Bubble
</, Develop fit-for-purpose storge ‘performance Injection
M&V technologies
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GeoCquest Field Validation Experiment

Whole of Reservoir Near Well
« 2D VSP (DAS + SOV)  F/O for DTS (+DSS in CRC-8)
« 3 x 3D VSP (DAS + Vibroseis) * Repeat Saturation Logging (PNL)
«  Micro seismic (DAS) * 4 xP/T gauges: CRC-3 .
*  Fluid sampling (CRC-3) X S SOV
> s
Q PNL, Fiber Optics, and 4D VSP Q ,
o to monitor CO, arrival and 00 )
g plume extent g //
O @) /

;EEEE - a e X A e e Monitoring covers the baseline

A e pre-injection, the injection

P s & " phase, and the post-injection
phase
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Recharacterization of the tidal depositional system

It takes a team of people, so involve the right people early

Injection Well

Monitoring Well

4 CRC-3[SSTVD)
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Distributary Channel
Mouth Bar

Coastal Plain

Proximal Delta Front

Distal Delta Front

Prodelta

Proximal Mouth Bar
Distributary Channel

. Cemented Zone

*Datum is the Massacre shale — off the page

. Delta Front
Distal Mouth Bar
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on in your assessment

Geologists

« Tidal sedimentologist and ichnologist
* FMI specialist

Geophysicists

Engineers

Researchers

« CO,CRC

It is important to incorporate and integrate ALL the
available data into any geological model — work ongoing

Formation evaluation
* Understand what the FE data is telling you
Core and CT scans
« Sedimentological data
* Ichnological data
Image logs
Routine core analysis

Depofacies stacking patterns and stratigraphic
significance

More to come...e.q., seismic, palynology, arrival data,
saturation, fault interaction, etc. \ 7



Lithostratigraphic column of

CO2CRC Otway Project _ -

Fleld |OCat|On Cambell Embayment

Otway Basin, Victoria, Australia
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i% CRC-8 Monitoring Well
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CO2CRC Pre-GFV Injection Depositional Model

Heterogeneities important in understanding a tidal delta system need to be incorporated

Injection Well

Monitoring Well

A CRC[SSTVD]
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RCA = Routine Core Analysis

I] | IProxlm:l Mouthbar

L1

Cements are largely nodular so increasing

Static models do not look like tidal sand bars
as there is limited muddy facies captured for
heterogeneity

!

their proportion/continuity here does not
represent the geology observed in the core

data, nor what is expected

“Muddy” facies being increased in this model
are in the distributary channels — these facies
in core are not mud-rich (as the RCA data

demonstrates)

|

MID FACIES DISTRIBUTION: dominated by proximal mouth bar facies

LOW-END CASE: balanced facies

CONSERVATIVE CONNECTIVITY: reduced proximal mouthbar facies
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MID FACIES DISTRIBUTION Layer cake concept:
facies & property long range variograms = high lateral
continuity

Dominated by Proximal mouth bar facies (60%)
Subordinated Distributary channel facies (30%)
Restricted cemented facies, short range (10%)

LOW-END CASE Labyrinth concept: higher % of
cemented facies (35%), facies & property short
range variograms =» low lateral continuity
Balanced facies proportions

Subordinated Proximal mouth bar facies

|cre-3 |

CRC-8|

CONSERVATIVE CONNECTIVITY Balanced
concept: mid facies proportion, mid range
variograms =» moderate lateral continuity
Reduced Proximal mouth bar facies (44%)
Subordinated Distributary channel facies (35%)
Slightly higher cemented facies, short range (15%) ‘

Sandy Facies (targeted sampling)

Chevron

«

/

Facies initially identified in the
injection well were interpreted as
deposited in the proximal, sand-rich
portions of atidal delta, with little to
no preservation of the mud-rich facies
in either the proximal or distal areas

The core images, FMI, and
petrophysics demonstrate much more
mud in this system than has been
captured in the static model to date

-

Proximal Mouth Bar

Distributary Channel

. Cemented Zone
. Delta Front
Distal Mouth Bar
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CRC-8 Parasequence 2
Chevron facies interpretations

Injection Well Monitoring Well
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Injection Interval
CRC-3 Injection well

Injection Well

Monitoring Well
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Injection Well

Injection Interval
CRC-3 injection well

Monitoring Well
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DEPTH PERMEABILITY POROSITY
(m) i - (%)
inf Kair
(md) (md)
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z 82 1502.90 337 357 24.0
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RCA = Routine Core Analysis

RCA Gross Interval kavg 206 mD
RCA Reservoir kmin = 1.46 mD
RCA Reservoir kmax = 476 mD
RCA Baffle kmin = 0.90 mD

RCA Baffle kmax = 2.14 mD




Gas Injectivity
Capturing the ranges of geological uncertainty

associated with the coastal plain
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Predicted Stratigraphic Arrival Zone and Facies
CRC-8 monitoring well — reservoir facies
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Coastal plain facies

Crevasse splay deltaic lobes
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RCA Gross Interval kavg = 204 mD

RCA Reservoir kmin = 11.1 mD
RCA Reservoir kmax = 830 mD

Predict lateral connection of sandstone
reservoir facies between wells based on
similarities in facies and log sighatures
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Regional Stratigraphic Cross-Section
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Did we get all the information
we can from the data we
collected? What else can we

extract from what we have?
L) r!-!-

Ongoing Work

What to consider next?
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Recharacterization of the Tidal Depositional System
for Parasequence 2 of the Paaratte Fm, Australia

Qutline

= |ntroduction
= Field Location

» CO2CRC Pre-GFV Injection Depositional
Model

= CRC-8 Parasequence 2

= Chevron facies interpretation

= CRC-3 Injection Well
» Injection zone facies interpretation

» Gas injectivity and capturing the range of
geological uncertainty

» CRC-8 Monitoring Well

» ‘Predicted’ arrival zone facies interpretation
= Regional Cross-Section
= |nquiries and Ongoing Work

= Why does it matter?

© 2025 Chevron

Why does it matter?

Small-scale changes within the facies of the tidal depositional system (i.e., grain-size and clay content),
can have major impacts on permeability and porosity. Understanding heterogeneity, specifically, its
spatial arrangement and stacking patterns in the subsurface, along with approximate facies/geobody
geometries, effects multiple areas in a carbon capture and sequestration project.

The distribution and heterogeneity of depositional facies within the subsurface controls:
* Kv/Kh
» Reservoir, baffle, barrier connectivity
* Injection rates
» Flow migration and plume extent (vertical/lateral)
* Pressure build up
» CO2 break through time
» Storage capacity
» Capillary trapping
* Mineral trapping
+ Baffle and seal capacity

» Long-term containment and conformance

The questions we are trying to answer with this work are, what level of resolution in our reservoir
models best captures the impact of geological heterogeneity? And what can we predict from these
models? To test this, we need detailed geological characterization, accurate geological models, and
high-resolution reservoir modelling.

Chevron
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