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Abstract
Accurate analysis of wireline log data through thick intervals of shaly-sandstone reservoirs is a critical aspect of geologic interpretation in tight-sand gas
plays. The current science reflects a system designed to calculate water saturation with equations that account for local relationships in well-calibrated
areas of development. For exploration, it is useful to have a reconnaissance technique based on simple concepts and rapid calculations to corroborate or
refute conclusions derived from the development standards. This presentation describes an experimental log-evaluation method based on data from the
Mesaverde Group in the basin-centered gas play of the Piceance Basin which includes >2,000’ of shale and shaly-sandstone reservoirs deposited in
alluvial environments. The analysis relies on two derived parameters: apparent water resistivity (RWA) and crossover or approach of density and neutron
porosities (DNXO). For both of these quantities, the addition of gas to the system tends to increase the response whereas increase of clay will cause a
decrease. Because responses are measured in relation to a well-specific baseline for each parameter, no normalization of curves is required. Quantification
of good log characteristics delineates zones with the highest responses for RWA and DNXO for a given shaliness as defined by the gamma-ray curve.
Inverse modeling of various shaly-sandstone rock types shows that this method can successfully discriminate the effects of gas and clay and therefore
identify movable water. Results from this technique have been used to optimize completion intervals based on risk for high water-cut from the sandstone
matrix or, in special cases, natural fractures.

THREE CHOICES SEEMED POSSIBLE:
(1) Check the petrophysical calculations using the same models
and parameters
(2) Review Worthington's work from The Log Analyst, 1985 and
select a new model and parameters
(3) Just ensure that the recommended targets included only
sandstones with good log characteristics and that all sandstones
with good log characteristics were included

NOTE CURVED
RELATIONSHIP

CROSSOVER

Please observe that the curved GR- v- PHI-T
relationship noted above has been attained.

A BRIEF DISCUSSION OF THE VARIABLE
ARCHIE PARAMETERS USED IN THIS ROCK
MODEL FOLLOWS ON THE FINAL PANEL

The model shows more
tapering of DNXO in the very
shaly portions of the reservoir
than many plots from actual
data. This is probably because
all of the shale pore-volume is
not occupied by 100% boundwater in nature as was
assumed for the rock model.

(approximately = Sg)

THE PREVIOUS MATERIAL HAS DESCRIBED A MODELED BASIS FOR THE
LOG EVALUATION METHOD PROPOSED HERE
THE NEXT SECTIONS DEMONSTRATE THE GENERATION OF RELEVANT
DATA FOLLOWED BY A SYNOPSIS OF THE ANALYSIS USING THESE DATA

DISCUSSION FOLLOWS ON THE FINAL PANEL

THREE WELLS ARE PRESENTED AS EXAMPLES OF THE PROPOSED EVALUATION METHOD
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NOTE THAT WELL "C" INCLUDES AN ADDITIONAL TRACK
TRACK 7 SHOWS TRACE LENGTHS OF OPEN NATURAL FRACTURES
IN UNITS OF FT / FT 2 INCREASING FROM LEFT TO RIGHT
FRACTURE CONTRIBUTION TO GAS AND WATER PRODUCTION
IS DISCUSSED IN A LATER PANEL

This can possibly be explained by differing
capillary properties in the system. If we relate
GAS CHANCE to Sw and WATER RISK to
BVW, I propose the following example:

IF NATURALLY FRACTURED, THESE ZONES WILL PROBABLY DELIVER A HIGH WATER CUT;
OTHERWISE, ENHANCED PERMEABILITY FROM NATURAL FRACTURES INCREASES RESERVOIR PRODUCTIVITY
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