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Agenda

3:00 Registration and Introductions
3:30 The meteorology behind lightning databases
3:45 Using lightning databases to explore for natural resources
4:00 Calculating resistivity volumes from lightning databases
4:45 Examples of resistivity volumes and potential applications
- Regional and Play Fairway hydrocarbon migration pathways
- High-grading exploration sweetspots
5:15 Anticipated future developments
-Use with Archieds equation to p
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Lightning Data Analysis

See Lightning Think
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CSEM & NSEM
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Traditional vs. Lighting Resistivity Analysis
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See Lightning Think

Area Based Project Pricing
2 Month Project TurAround

DML Decimal Longitude & Latitude Calculator 640 1 $10,000
Enter Minutes: |1? |Enter Seconds: |'5'5 |Decima| Calculation: | 0.298611111
4,800 7.5 $20,000

DML Area Calculator from Longitude & Latitude Input

9,600 15 $25,000
Data Entry Red Cells (decimal longitude & latitude), Calculations/Parameters Yellow Cells, Results Green Cells
NW Corner Longitude: -07.30707 W (km)| 240.788259 Radius: 63674445
NW Corner Latitude: 32.70707 E(km)| 240788259 M2F: 0.30480061 16’000 25 $3O’OOO
ME Corner Longitude: -97.10707 M (km)| 18.702420 F2Mi: 5280
ME Corner Latitude: 3270707 Sikm)| 19143106 Area [sq km) 4556.379103 35 ’ 200 55 $4O ’ OOO

SW Corner Longitude: -97.30707 W (mi) 149_513533 |

3W Corner Latitude: 30.5404 E(mi)| 149518588 "1 ‘3""""? EMT 70,400 110 50,000

SE Corner Lnngi:ude: -97.10707 M :mi: 116211228 s - @ | $

SE Corner Latitude: 30.5404 s (mi)| 11.894951] Area (sq mi)| 1759.22077| 224’000 350 $75 ’ 000

DML Lightning Analysis Project Price Calculator 572,000 800 $100,000

Enter Area (sq. km.): Enter Area (sq. mi.): 85,000 |[Enter Area (acres)

Area (sq. ImE:] 220,150 ) Price ($US): $496,992.94 r 1,120,000 1,750 $130’OOO
o _ | 12,480,000 19,500 $300,000

Confidential to Dynamic Measurement LLC Copyright © 2014 DML

54,400,000 85,000 $500,000
163,200,000 225,000 $700,000

Resistivity Volume Seminar6

. Copyright © 2014 Dynamic Measurement LLC.
290ct23 All Rights Reserved.



Agenda

3:00 Registration and Introductions
3:30 The meteorology behind lightning databases
3:45 Using lightning databases to explore for natural resources
4:00 Calculating resistivity volumes from lightning databases
4:45 Examples of resistivity volumes and potential applications
- Regional and Play Fairway hydrocarbon migration pathways
- High-grading exploration sweetspots
5:15 Anticipated future developments
-Use with Archi eds equation to p
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See Lightning Think

Dynamic Measurement LL

Dr. Jim Siebert Meteorology‘& Other P_rorects
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g Think
Earth: A SelfRepaliring Capacitor .@ LL.!
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See Lightning Think

Lightning Occurs Everywhere,
data are available in public and private databas
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See Lightning Think

350 million annual Lightning Strikes =

a rich database to mine
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cloud-to-cloud, or 2 ¥~ times the distance of
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330 Sensors record U.S. lightning strike locatiol
100-500ft (30-150 m) horizontal resolution ="~
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NLDN (Nati

iIng Detection Network)
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Lightning Strike

ALocation Measurements

ATime andDuration

ARiseTime

APeak Current
APolarity

APeakto-Zero
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See Lightning Think

A Peak Current Absolute

A Peak Current Negative ng htn I ng Strlke
A Peak Current Positive Calculated Attributes

A Total Wavelet Time
A Wavelet Symmetry
A Rate of RiseTime
A SurfaceResistivity
A Earth Tide Density
A Earth TideGradient
A Earth Tide Density greater than 75% of monthly maximum
A Earth Tide Densityess tharv5% of monthlymaximum

A Earth Tide Gradiergreater than 75% of monthly maximum
A Earth TideGradient lesshan 75% of monthlynaximum

A Density, measurement, or attribute maps by hour, day, month, season, or combinations

Peakto-Zero
Central Texas
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Lightning recorded for early storm warning,

safety,insura
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Lightning Maps and Natural Resources

-~

Lightning density regionally controlled by
meteorology, and locally controlled by
terralevis (shallow earth) currents.

1997 to 2007 Cloud-to-Ground Flash Densjty

Colorado County, Texas:
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Lightning bypasses tall objects to hit geology
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Northwest Texas example:
one hour of strikes on 08 March 2008
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One lightning strike was about
as close to the towers as the

height of the turbines, and still
2 struck downdip of exposed
S8 Buda Limestone (it outcrops
just south of the turbines).
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One of the only article referencing lightning's @IE‘W

relationship to the subsurfacer99s American
Meteorological Society Article where conclusions included:

hNot expect ed, [ OLV/ESINENENNS s -toiGmund.n u
lightning flashes of negative polarlty with Imax>75 KA found over the salt water
of the northern Gulf of Mexico..and offthe SoLitleaSiaks coastlir
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Two Month Project Workflow

Client Project

Dynamic Measurement LL

Interest Scope

Supplemental Pay 50% of
License Agreement Analysis Price
e Map & Final Report
Order Data Process
Data Interpret Data & Payment

Lightning Data Analytics Package

I Can match any seismic 30

valume to enable overlay
REPORT
Derivative Data (.xilsx l.csv)

Frequently-
Asked Questions

Interpretation or — F
Integration Summary Map files (—25 maps) in 3 formats ot
by Dynamic — @ - Google Earth - Dee ! TEme -  Day of Year
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Wipro assists with data cleansing, processing and mapping
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20-0ct23 SO (O A T NI e T T Resistivity Volume Seminar21
All Rights Reserved.




See Lightning Think

Vaisala and Wipro Partnerships

AExclusive worldwide license with
Vaisala of Finland to use their

data in the NLDN and GLE360
for natural resource exploration.

AAgreement with Wipro to
clean, process, and handle

lightning data according to
DM neci R
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Agenda

3:00 Registration and Introductions
3:30 The meteorology behind lightning databases
3:45 Using lightning databases to explore for natural resources
4:00 Calculating resistivity volumes from lightning databases
4:45 Examples of resistivity volumes and potential applications
- Regional and Play Fairway hydrocarbon migration pathways
- High-grading exploration sweetspots
5:15 Anticipated future developments
-Use with Archi eds equation to p
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H. Roice Nelson, J6eismicProjects

Dynamic Measurement LL
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