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NMR and Microresistivity Logging are Bridging the
Geophysical Data Gaps in Brine-Rich Environments
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Smence of recordlng and analyzmg measurements
of physical properties made in wells or test holes



BOrehole Geophysics
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. Why Iog’7
delineation of hydrogeologic units

— obtain information on rock lithology and
fractures

— understanding subsurface conditions related to
ground water flow

— provide measurements of porosity and
permeability

— determination of well construction and
conditions
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— Minimize i
— Nogapsi
— Enhancec
e Formationi
— Mineraliza
— Porosity an
— Rock Strength

e Environmental St
— Dewatering
— Groundwater Flow/Contami racking
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e 3% to 25% salini

* High Conduc

v" tends to “short-c
traditional resisti
techniques

% High Mud Viscc

v" Difficult or impossible to
conduct traditional flow-
logging or packer testing



e 16” & 64” Normal Res.

e Spontaneous Potential
e Single Point Resistance
* Induced Polarization

e Focused Resistivity

* Micro Resistivity

e 4-Arm Dipmeter
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Pad & Electrodes




Measurement electrode
are mounted to a flexi
pad.

Single-arm calipe
the pad in direct ¢
with the borehole
reducing the “shor
circuiting” effect.

Excellent thin-bed
resolution.

Focused resistivity
penetrates mud-cake.
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Corehole Dynamic o9 L ,
Flowmeter (CDEM) I e
Spinner Flowmeter

Heat-Pulse
Flowmeter
Hydrophysical
Logging (HpL)
Colloidal Borescope [l = . i WSRRES
Wireline il T
Straddle-Packer R 8 040

Testing (WSP) "o t

Time: (Hours)

l Downflow (@ 14.66 gpm




e

f; MR Probe

satMagnetic Resonance Probe
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bound, capillary-bound
and mobile water,
determining preferential
flow-pathways in
sedimentary basins like
lithium and potash
explorations, landfills
and environmental sites.

Can “see” through PVC
casing.

No radioactive sources
needed.
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* Toggle shells on/off
depending on hole
conditions

* Numerous frequencies
allows for better signal
to noise ratio

e Depths of investigations
between 8 and 21
inches




Highly conductive fluids cause attenuation of the EM field, called EM Skin Effect.
The higher the operating frequency the greater the EM skin effect.

The Vista Clara NMR technology is designed to operate at the lowest frequency of any NMR
technology.

The Vista Clara NMR operates below the AM spectrum band, reducing foreign noise sources.



NMIR Probe

Probe for Large Diameters
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5.25" Probe
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~~ < Sample Data

= NMR

T2 Distribution Water Content Hydraulic Conductivity
NOISE
] j Ti_dist 0 AC ! Hydraulie Conductivity (SDR)
] PERCENT 10

S0E [ — .

1in:20ft
0 UMITLESS 0.05 3113 0.015

Free Fluid




Depth Natu ral Gamma

Micro-Resistivity

11t:800ft CPS

Ohm.m

Water Content

Hydraulic Conductivity (SDR)

0.0001 FT/DAY 1000

Caliper

Total Fluid Velume
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= Sample Data

s

4ith-Miicroresistivity and Caliper

Borehole Diameter

17 INCH 20
Natural Gamma

CPs

Microresistivity
Depth | Water Content Hydraulic Conductivity
0 Ohm.m

Total Fluid Volume Hydraulic Conductivity (SDR)

FRAC
0.1 FT/DAY 1000

Hydraulic Conductivity (SOE)

1in:200ft
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Questions Please
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