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AW Resource Assessment of the Chidley Basin

Following the resource assessments of the Flemish Pass
area in 2015 and the Orphan Basin Area in 2016,

Nalcor Energy and the Newfoundland and Labrador
Department of Natural Resources (DNR) engaged
Beicip-Franlab to conduct an independent resource
assessment of the south Labrador offshore area
(Chidley Basin).

Objectives of this project:
® Geological and geophysical data interpretation
® Basin analysis
e Play risk analysis
® Resource assessment

For the upcoming license round (NL16-CFBO3- TBD).
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& Reference 2D Section

Raw seismic
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Leif E-38

Freydis B-87

A regional seismic section representative of the whole basin geology was chosen to
understand and model the petroleum system in place.

A 2D stratigraphic analysis and seismic interpretation was performed.

Facies dress-up using combined well information and seismic geomorphological elements
was performed as well.
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& Reference 2D Section

Raw seismic

Leif E-38

Freydis B-87

Sequence stratigraphy

Well + seismic stratigraphy

Syn-rift Cretaceous continental
deposits passing upward to a
marine shelf dominated by
erosion/bypass and depositional
turbiditic systems at toe of slope.

Cenozoic systems mainly
dominated by slope to basin floor
fans sedimentation fed from a
significant delta trapped higher on
the shelf.

Depositional environments
Geology at wells + seismic geomorphology

Late Eocene/Oligocene, gravity
driven, listric faults system that
traps large quantities of sand in
numerous traps.

- N ' : ” Late Oligocene current remodeling
Frr o A1 RN e N e ) sedimentation in large silty

B

N , WA AT RPN ~ = _ | R N7 A / . .
NN, A imdnm i etz Synrift channel complex SR Y TN / N R Al S oo dominated contourites.
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Forward simulation

Thermal history, maturity timing, fluids pattern through time
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Grid is vertical pillar based
LEHgth (m)

Present day model building

Stratigraphy, facies and source rock information

AW Classic Basin Modeling Workflow
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AW Limitations

Geological objects and their geometrical complexity
cannot be explicitly modeled

® Listric faults

e Compressive deformation fronts

Movement along discontinuities and lateral

T} .
W7z

displacement must be accounted for s
e \ertical shear backstripping must be replaced '

by a real step by step structural restoration

Fault impact on pressure and fluid flow is not properly MR AR o cam

handled

8 A New Kinematic Tool for PSM in Structurally Complex Margins

@Beicip-Franlab



WORKFLOW
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& A 4 Step Workflow

Present day ~N
model building L Step by step backward

restoration

Basin modeling
5 forward simulation
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Computation of a
mesh through time
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4 KronosFlow: A New 2D Kinematic Tool

To produce easily and rapidly consistent geological scenarios, for basin modeling and basin

modelers

The key: find the good balance between acceptable kinematics and productivity

Accounts for: [ Trap Charge ]
: ) _~
e Sediment decompaction
Pres'su-re / /=
® Erosion Prediction
e Small thickness variations
Py S

Deformation solutions:

Source Rock
Maturity

e Geometry driven

® Mechanic driven

=
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AW Compatibility with Basin Modeling

Mesh deformation is guaranteed through a preservation of the topology through time

Preserves mass balance and simulates transient phenomena

L AdOnn e l'
2 -
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AW Fault Modeling

Representation of the gouge and damage zones through an implicit co-refining of adjacent

meshes to control fluid flow across and along fault planes

Damage Zone e ’ €; CoreZone

.

7/ 3

® Pressure
unknown

a & d control flow between matrix and
fault

e; & b control flow along fault

e, & c control flow from matrix to
adjacent block
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KINEMATIC RESTORATION
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STRATIGRAPHY

LITHOLOGY
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Model Stratigraphy and Lithofacies Definition
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4 Structural Reconstruction

Step by step restoration based
on a 7 step structural
reconstruction performed
with LithoTect

Balanced section

Paleobathymetries are used as
constraints at each restoration
step

| - i i
—_— Major subsidence
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Oceanic crust

Top C6 (top Miocene)

A\ T

Sedimentary infill of pre-existing negative paleobathymetry

/ , S =SSN\

[ t
Top C10 (Intra Miocene) Oceanic crus

Paleobathymetry deformation due to compressive
structural growth

=

. . e . Oceanic crust
Top C24 (Top Oligocene), main gravity listric faults activity and

toe-thrust development

<Volume loss (extension vs. shortening)
....... >

Oceanic crust

Top C34 (Top Eocene)

Oceanic crust

i ! | ! Oceanic crust

Top C54 (To Paleocene) main Sea floor spreading

AR AR i el

Top C65 (Top Maastrichtian), syn-rift and post rift sequences are deposited. Mantle exhumation

Oceanic crust formation

whl qT

50 Km

and early crust spreading.
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STRATIGRAPHY

LITHOLOGY

AW Kinematic Restoration
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STRATIGRAPHY

LITHOLOGY

AW Kinematic Restoration
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THERMAL EVOLUTION
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& Thermal Rift

A classic basin model simulation is first performed, coupling
a lithospheric model with the sedimentary model.

The lithospheric model represents the structural evolution
of the crust and upper mantle during the rifting phase.

An extraction of the heat flow values at the base of the
sedimentary model at various location is performed to be
applied on the unstructured model.

Heat Flow History at Base of Sediments (mW/m?)
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