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Summary Description of Geophysical and Flow Measurements Deployed

z

Three-arm caliper

Natural gamma (NG)

Downhole camera (DHC)

Full wave sonic (FWS) and cement bond log (CBL)

Compensated gamma-gamma density (GGD)

Neutron

Fluid Resistivity and Temperature

16-64 Normal, Single Point Resistance (SPR) and
Spontaneous Potential (SP)

Acoustic Televiewer (ATV)

Optical Televiewer (OTV)

Electromagnetic Flowmeter (EMFM) and
Hydrophysical Logging (HPEM)

Straddle Packer Testing and Sampling

Description

Continuously measures diameter of well casing and open hole.

Measures natural radioactivity of geologic materials, commonly used to identify
lithology.

Provides visual inspection of casing and open borehole. Affected by water clarity in
the fluid column.

Detects the degree of cement bonding to the steel casing. Limited to the fluid filled
portion of the cased interval. FWS useful in open hole section of wellbore to locate
changes in lithology and structure.

Measures natural bulk density, directly detects voids and openings in annular
material behind steel and PVC casing.

Detects hydrogen content, saturated porosity and moisture content of geologic
materials. Typically, a complementary log to GGD logs in well integrity studies.

Measures the temperature and resistivity of the fluid column.

Measures the electrical properties (primarily resistivity) of the formation.

Provides high resolution information on the location and character of secondary
permeability, such as fracture and solution openings as well as strike and dip of
planar features such as fractures and bedding planes. Requires fluid in hole.

Provides high resolution, 360-degree image of the borehole wall, both above and
below the water table, and location and character of secondary permeability, such as
fracture and solution openings. The oriented image provides strike and dip of planar
features such as fractures and bedding planes.

The electromagnetic flowmeter consists of an electromagnet and two electrodes
with no moving parts that operates according to Faraday‘s Law of Induction and is
deployed to identify water bearing, or hydraulically conductive intervals. A recent
upgrade to this tool included installation of a high-resolution fluid electrical
conductivity sensor.
HPEM is an advanced version of the EM flowmeter incorporates a high resolution
FEC sensor (and temperature). This upgrade optimizes advancements of both the
EM and hydrophysical logging approaches, typically involving profiling of the
wellbore fluid column for extremely high resolution evaluation of water bearing
intervals and associated flow rates. The upgraded FEC/T sensor affords better, less
obstructed flow through the EM sensor, better flow by the FEC/T sensor and
improved FEC response. The upgrade has resulted in better identification and
quantification of water bearing intervals in the borehole of interest.

Based on the results of the borehole geophysical and flow evaluation surveys, the
identified water bearing intervals are selected for application of the straddle/single
packer sampling system. The straddle packer system has been developed for
challenging site specific conditions and is designed to collect isolated groundwater
samples and interval specific hydrogeologic information. Packer elements can be
deployed at varying intervals of separation, depending on well conditions with
varying pumping systems and sampling approaches, including a bladder system for
low discharge rates and an electric submersible for higher pumping rates.

Tool Name (Abbreviation)


