2020-2021 SPWLA DISTINGUISHED SPEAKER

vp-education@spwla.org

2020-2021 SPWLA DISTINGUISHED SPEAKER SERIES
FORMATION CHLORINE MEASUREMENT FROM SPECTROSCOPY ENABLES
WATER SALINITY INTERPRETATION
Paper Ref

: SPWLA-5009

Authors

: Jeffrey Miles, Laurent Mossé, Jim Grau, Schlumberger

Speaker

: Jeffrey Miles

Abstract:
The chloride concentration in formation water is critical knowledge for petrophysics, and yet it is a perennial source of
uncertainty. Many water saturation calculations depend on knowing the water salinity or chloride concentration.
Chlorides have a strong effect on water properties, and they impact saturation estimates that are based on resistivity,
dielectric dispersion, or thermal neutron absorption. In this work, we introduce a new, direct, quantitative measurement
of formation chlorine from nuclear spectroscopy, which enables continuous logs of apparent water salinity or water
volume within a limited radial depth.
The first part of the talk focuses on how we isolate the signal of chlorine from the formation. Neutron-capture
spectroscopy is sensitive to chlorine and is a natural fit for measuring its concentration, except that the spectrum contains
chlorine from both the formation and borehole. The borehole background can be large and is highly variable. We resolve
the borehole and formation chlorine using two unique spectral standards. The contrast between the two standards arises
from differences in gamma ray scattering based on the point of origin. The shape of the borehole chlorine standard is
adjusted continuously along depth to account for environmentally dependent scattering. The new technique provides a
generalized correction for borehole chlorine, which is advantageous in comparison with historical methods that have
relied on empirical chlorine offsets or gross ratios of chlorine and hydrogen. We illustrate the new technique with
modeling, laboratory data, and core-log comparisons.
The second part of the talk proposes petrophysical workflows to interpret the chlorine concentration. In combination with
total porosity, the chlorine concentration sets a minimum value for water salinity. We can add an organic carbon
measurement to enable simultaneous estimates of water volume and salinity. The chlorine log can also be combined with
an input water salinity to compute water volume for comparison with other methods. Finally, the chlorine concentration
enables calculation of a maximum expected Sigma, which can identify the presence of excess thermal absorbers in the
matrix.
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