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SUMMARY

Exploitation of unconventional resources could prolong the gas production in the North Sea. Low-net-to-
gross fluvial intervals have tough-gas reservoir potential in thin-bedded crevasse splays. To assess
economic risks associated to the development of these reservoirs, a reliable grain-size distribution model is
required. Sparse areal data availability for reservoir models commonly results in the use of stochastic
interpolation. Numerical models offer the possibility to support these methods with proven physical
concepts.To this end, simulations were conducted with Delft3D process-based modelling software. Input
parameters and the validation data sets for these models are derived from outcrop studies in the present-
day Rio Colorado fluvial system in the Altiplano Basin, Bolivia. The grain-size trends of the simulated
surface sediments for a single flood event are consistent with the validation data. These trends were used
to populate individual crevasses splays within a static model. This shows that process-based models are
able to support sediment trends and depositional mechanisms of a crevasse splay. The combination of
numerical models and discrete field data provides a solid case for sediment distribution predications.
However, simulations still have a limited accuracy.
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Introduction

The mature North Sea gas province suffers from a decline in the production of gas from conventional
reservoirs. Exploitation of unconventional resources could prolong the gas supply in the future. Previ-
ous work identified low net-to-gross fluvial strata as a possible secondary target (Donselaar et al.,
2011). However, these intervals are traditionally not classified as reservoir rock in the conventional
characterisations.

For the assessment of the economic risks associated with the uncertainties of these unconventional
crevasse splay reservoirs, an objective prediction of the sediment size and its spatial distribution are
required. Sparse areal data availability for reservoir models commonly result in the use of stochastic
interpolation. Numerical models offer the possibility to support these methods with proven physical
concepts.

The aim of this study is to create a grain-size distribution model of a crevasse splay deposit on a low-
gradient coastal plain in a semi-arid endorheic basin. A process-based model combined with conven-
tional outcrop data is used to create a solid sediment distribution predictive model.

Method

Input parameters and the validation data sets for the process-based model were derived from outcrop
studies in the present-day Rio Colorado fluvial system in the Altiplano Basin, Bolivia. Quantitative
data sets of the channel/floodplain morphology (Donselaar et al., 2013), discharge models (Li et al.,
2014), and grain-size distribution in crevasse splays were used for the present study.

For the simulation of a single crevasse splay sediment body the numerical process-based model
Delft3D software was used (Fig. 1). It uses a finite-difference scheme to solve for the Navier-Stokes
equations, simulating fluid flow, sediment transport, and morphological changes (Roelvink and Van
Banning 1995; Lesser et al. 2004).
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Figure 1 Example of a model simulation output. A) The areal grain-size distribution. The values are
vertically averaged over the thickness of the splay deposit. B) Cross section X-X'. The core of the
crevasse splay consists predominantly of sand with minor clay deposition along the margins of the
splay. A clay drape forms during the final stage of the crevasse splay deposition. C) The same cross
section as in B, showing the fine sand fraction. A clear fining upward trend is visible.

Results

The model shows an overall fit with the grain-size data from the fieldwork data. It captures the gen-
eral trends, but it does not capture all the variations present in the measured data. The mean grain
sizes of the simulated surface sediments for a single flood event shows a clear trend. Grain size de-
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creases with increasing distance from distributary channels (Fig. 1). This is in line with the physical
concept of decreasing sediment size for decreasing flow energy. Significant input parameters are the
total discharge, sediment input and the levee composition.

Discussion

A numerical model can be a valuable aid to reservoir description. Combining a model that applies
hydrodynamics and sediment transport, with validation field-based data, we use the individual
strengths of different methods (Shenton, 2004). This concept will be tested in the future. Data from
outcrop analogues in the Huesca fluvial fan (Nichols & Fisher, 2007) will be used to explore the gen-
eral applicability of the model.

Industry standard reservoir modelling software offer stochastic algorithms to simulate the placement
and dimensions of fluvial objects. Observed grain size trends can be used to populate individual cre-
vasses splays within a static model. Dynamic flow calculations will be used to assess the economic
risks. The numerical parameters of the process-based model will be optimized to ensure a representa-
ble upscaling.

Conclusion

Process-based models can be used to support and confirm sediment trends and depositional mecha-
nisms of a crevasse splay. The combination of numerical and discrete field data provides a sound case
for sediment distribution predications. Simulations, however, still have a limited accuracy.
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