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In 1970 Ray Gardner and | started a new city plan conversation.
In the 1980’s Landmark Graphics changed o1l & gas exploration.
We continue to make a difference, data mining lightning databases.
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Dynamic Oil & Gas Corporation

Advanced Structures, Inc.
HyperMedia Corporation

Walden Visualization Systems

Continuum Resources International Corporation
Dynamic Resources Corporation
Dynamic Measurement LLC
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[ gmning
NIrom wnere ne
ruc
™
! Bacl 1¢ place, parkedin the
Same Spotd yEad {; ater, wnen exactly the

. Same thing again. Dreve to
Roice’s house and asked: “Does
lightning strike twice in the same

Y place?”
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it appeared to him like'the
world was on fire all around
him.
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Lightning Strikes
normalize the capacitor
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Lightning s -('rk”é“” Waveform

. Peak o 7

— Location = —o oo
i hi 1Ml 15 i

— Time and Duration

— Ri1selime

— Peak Current

— Peak-to-Zero

— Polarity

— Chi Squared

— Number of Sensors

Current (kA

Peak Current (negafive for most strikes)

Rise Time
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Proven and Pae\ﬁfédTechnology

| Fig. 1
T T ———

US0083447218B2 11.I0NOSPHERE

8. MESOSPHERE 1

ay United States Patent 10 PatentNo:  US 8,344,721 B2 | /o sturospiere

5' E =3
Nelson, Jr. et al, «s) Date of Patent: Jan, 1,2013 > EET || 4 TRoposPHeRe T 450im

_THUND |
SURFACE o THUNDERSTORM | -
(34) METHOD FORLOCATING SUBSURFACE  (51) Tnt.ClL ,

NATURAL RESOURCES GOIR 312 (2006.01) y v
GUIN 27:00 (2006.01) OHOROVICIC DISCONTINUITY

{75) Inventors: H. Reice Nelson, Jr.. Houston, TX (US); GOIW 1700 (2006.01)
Joseph H, Roberts, Houston, TX (US); (52) US.CL . 32402, 3240711270204
D, James Siebert, Katy, TX (US); Wulf ~ (58) Fleld of Classification Search ..{............. 3472,
F. Massell, Conroe, TX (US); Samuel D, 324711 7024 !
LeRoy, Houston, TX (US): Leslie R. See application file for complete sparch history. it l{ 2. TELLURIC
Denham. Houston, TX (US); Robert P I CURRENTS
Ehrlich, St Lake City, UT (US); (36) References Cited - \@'
lehard L. Coons, Raty, 12 (13) US. PATENT DOCUMEN]S 1, KIMBERLITE PIPES
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= ~1v7a A IAviAYa b N
EXClusive worlawide l1cense
p

wWith Valsala ot Finland to

Use their data in the NLDN
and GLD=-a00 for natural
resource expic -ation.

« Agreement with Wipro to
clean, process, and handle

lightning data according to
b= - WIPRO
DM L Specrflcatlons Applying Thought
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DecisionSpace: 1 [unnamed] (EMBEDDED_OW, HOUSTON, LG S Oil Field) - O
Perspective: Default ... Y
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R eS| S \VVOolumes

— Interpret Witt

— Integrate with convel
3-D seismic surveys.

— Correlate with well log data.

— Interpret geology and things lik
migration pathways.
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lightning stros In the contigu
been made for approximately flfte |

A continuous record of cloud-to-groul
worldwide has been made for about fou

Copyright © 2014 Iron County, Utah 25
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y 1A I crrrs DI v de Va s
LIgntning a D IrIC breakaown

Resistance in the subsurface IS appr
constant over long periods of tin

Atmospheric factors vary with eac
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oDt

Lightni ghysics

* The atmospheric capacit nearly the same
rke (R2) Iimiti urrent

« Just an additional resista

* R2 s the resistance between\the lightning strlke Joint and the
bottom plate of the capacitor

R(2)
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» When arelaxation oscillator triggers, the discharge current decays exponentially
+ The rate of decay is given by I = Le™/&¢

» If lightning is similar, can we use the decay to measure resistance?

+ This equation can be rearranged to ln(%) = —ym Ot R= ——ﬁ—m(;)c
q

» All we need 1s the current at two times (% and 1), and the capacitance (C) to get the
resistance R

Current (kA)

1 I 1
10 15 20
Time (microseconds)
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— Peak curre
— Peak to zero time

22 September 2014

Current (kA)

Copyright © 2014
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V\/hat I¢ ‘0 current?

13,260 Iesst an 4 kA |
2,579 less than 3 kA absolute peal

15 less than 2 kA absolute peak G
“Zero” current assumed to be 1 kKA
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Capacitance depends on permittivit
separation.

While permittivity is approximately co

air, assumptions for area and separation are needed to solve 1ot

resistance.
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JI ‘ =HJ§)MUL>,

The effective capacnor IS CIrcl
to cloud height.
— This gives plate area for the capacitor

With over 100 lightning strikes per squareKiiol
In many areas, we can stack results to |mprove S|g
ratio
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B

22 September 2014

Resistivity is resistance times cross-sectional area of a conductor, divided by its

length; or p = £54

For the lightning energy dissipating in the ground.:

» The area 18 very small at the strike point, but increases rapidly
» The length is very short for discharging the charge close to the strike point, but for points
near the edge of the effective capacitor, the length is much greater

For low energy lightning, the resistivity measured is that of rocks close to the surface

For higher energy lightning, the resistivity measured is an average of resistivities to
greater depths.

Copyright © 2014
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yres and information references are by area,
not by vetctor. — il

* Areas are Longitude and Latitude tiles.
e Each area has,a unique number (XMLY

R4 )

Area based GIS will replace vector based GIS.
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SOU rées ()f

Public Data . Commercial Data
* Topography - |* Geotechnical
« NASA & NOAA | -Lightning
* GEO & GEOSS |  *Temperature
* Local Government * Geopressure
* Bureau of Statistics ne * Satellite
* Meteorological L * Reservoir Characteristics
* Agricultural
* Geographic
* Health * Specialized Databases

* Non-profit organizations * Export
s WWW * Sales and Product Data

* Project Data
* Research

The number of legacy maps to index is unlimited.
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_onve. tmg & Spongmg 0y
| Ainite GridsM

Cadastral

Data IG Spatial Coordinates 2

+ Convert Longitude &

Record & Timestamp Rastar Latitude to IG

&
10.0000

— A%n

8.500
> | 2aana CACE 11£IRT 214 P 27 | ARRNANT LREE 11£TRT 2143 = 1000
)7 3880407.6855 116787.2143 -57.4900 27  3880407.6855 116787.2143 6.300C

8 3896625.3402 117813.0603 60.8900 28 | 3896625.3402 117813.0603 17.4000

29 3899141.8227 117973.0328 8.6500 9914 7 7973.03
30  3862522.1898 1154 00 25.5000
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The IG organizes DML’s |

7;? Lightning Data

]

——————|

— .

Lightning data is everywhere, and

| | Is a base layer for the IG.
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—— Houctorw Area Faults
85°400"W

3080 34

1

Srril : - QrFERe R

Database linking of XML indexes & names provides a natural language interface.
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lonal Overview

A Quicker Regi
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Providing moredetails at Play Fairway
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* | recently nad ar k ! ent. It turns out
f“ | L TIUT T > | 1 2 1(
WOIK 1IN TNe rtheast, elther Nev I8 e wWas

WOrKIn t:_ n [ e containing gel 1 a storm

phenomenon and he ~ial lightning | ion systemshinstalled
on their houses.

catching
Je 11 CL 1IEXTHO

the iron mine in Cedar City because he liked all of the ligl

strikes which happen in that part of the valley. This was when |

became convinced we were onto something with great potential.
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‘ x ' Cedar\ ||EyAqu|fer “

Water Age: Pres tto 12,000 years
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Cretaceous Aqu"?P roposed Test Well
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Utah Geological Association Publication 30 - Pacific Section
American Association of Petroleum Geologists Publication GB78

345

CEDAR CANYON , ; st o B

-
Ve
2 Be s B

2% Porosﬂy in the' White Sandstone
at.-Webster’s. Flat

Z>wnizp>—=Z>9>r0

86.72+0.58 Ma
i UMNH VPlocs. 8 & 9
floodplain

Calico bed? %

-

i 2/ %f’/o Por03|ty In the Lower C{@taceous

1
a i
1

. ‘_,._Rs "

. Sandstones beneath\WoBts Ranch

: o g
marginal {: gl i TRy, \ v.-«w,' s
marine " ' ol T

Wood's Ranch (?)

D Eagn ¥ 4

marginal
marine

floodplain

Figure 5. Copyparison, of !l Inper Crataceous and lower Tertiary stratigraphy
in Cedar and Parowan Canyons. The Parowan section is hung on the contact

between the Claron and Grand Castle Formations. UGA Pub. 30
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y 1n Webste a.s'Flat Cretaceous Stratlgraphlcally
(U he _,rand Castle Conglomerate in Parowan.
2540 ct 2 OOO gallons per-minute, on\a:tw,l"‘ ’21‘0 mmutes/day and 365
: s/year over 100 million gallonslﬁ/g r or 3,228 acre feet/well. * N
L5 km x 2.5 km = 37.5 km? or 9,266 'j;"j;{res at 20 acre spaciﬂgihereus
@ room for over 400 wells, or#.2.million acre feet/year 1{‘;‘*‘ 7o PR
sl \Water; dates from present to’L-HQO years. 9.4 %
¢ 12,500 foot head can be’ usedito.drive turbines and crea ';e”f‘éctrluty

- Nells could be drilled oH toﬁ é)f ’fhe cliffs ab6vethe: sfml p._area and

" deviated to run into coal creek, so there would be no pumping cost,
_“apd with a downhole turbine they generate electricity, draining

B (01 ack from the slump and Iplng to stablllze th% cliffs.

i, g g







&C 13329

4 - | . Y 1 a2Vl 22l a ) 1 '

[FOr those In nant 1ocal religious community,
uf\ ‘ 1 C \ | lr)

“And in the barren deserts there shall come forth pools of living
water; and the parched ground shall no longer be a thirsty land.”
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r " nloNMme
- 1anning JEVEIopment
* Preparation starts plementing an Intormation based

, ‘ - - | - - Sr o 2
7o .‘_I;IJIJE)‘,HZ!:.;M*fi [OI11 I'C21011ansCd [S X DOILS

— Function'as.an expert syste
This starts with understandmg

Imagine extending geology to create new In i
The Urban Machine*M uses “N”-Dimensional-lan

patterns, and then to integrate the information into designs
which optimize interaction between nature and built form.
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A TIrst step will b J analysis of
Iron (‘_'f,»EJJ'.’_\ : ‘ | 1y Leriml

Documenting Existing W
Focusing on New Water Sources ¢
Focusing on New Energy Sources andt

Develop New Water and New Energy <
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1av 2006
http://www.walden3d.com/cedarcit);/CedaeralIeyWater/O60417/sOLhtm!

Water and Energy Alternatives

Presentation to Iron County
Water Conservancy District

H. Roice Nelson, Jr.

04 May 2006

“ ‘ 17 April 2006 Copyright Walden 3-D, Inc.Copyright Page 1

\ on 3- i
2006 © Walden 3-D, Inc. Walden 3 D.,lnrc.
N 2

Continuing to make a positive difference
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http://www.walden3d.com/cedarcity/CedarValleyWater/060417/s01.html

0"_-.?- Jigjhlj!-

Juty Z2000:
httbzllwww.waldean.com/cedarcitv/CedarValIeQWater/OﬁO?Oﬁ 50_research_projects/Slide01.html

J

Water and Energy Alternatives

Presentation for Board Members of the
Iron County Water Conservancy District

H. Roice Nelson, Jr.

06 July 2006
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http://www.walden3d.com/cedarcity/CedarValleyWater/060706_50_research_projects/Slide01.html

n 2000: :
http://www.walden3d. com/cedarcuv/CedarValIeyWater/060706 50_research_projects/Slide05. Ihtml

Classification of SO Proposed Studies:

3. Existin

. Existing Water \, -
Existing Energy

29 June 2006 Copyright © 2006 Walden 3-D, Inc.

Walden 3D, Inc. Contining to make a positive differenc
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http://www.walden3d.com/cedarcity/CedarValleyWater/060706_50_research_projects/Slide05.html

Yo I ?? Lake Powell Pipeline

A. Paragonah Canyon G. Five Fingers
B. Parowan Canyon H. New Ha:mom'

C.S it Cany . . .
sl L Hurricane Fault Possible Fault Geopressure Leak Pathways

D. Fiddlers Canyon . Praavilics . .
E. Cedar Canyon ' : from Cedar Valley to the Colorado River

F. Kararaville Canyon
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Approximate Locations

Parrowan
Summit

Enoch
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Intend to test the viability and usefulness of here in Iron County

17 September 2014 Copyright © 2014 » Iron County, Utah 85
Dynamic Measurement LLC.







