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Personal Background whois this cown

RockWare (who's he working for?)

Presentation Goal (whats he peddiing?)

Te rminology (What the heck is he talking about?)

The Edwards-Trinity Aquifer System (vor't we aiready know all this?)
RockWorks (what's so special about your software?)

RockWorks & The Edwards Aquifer what doesit have to do with us?)
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Jim Reed

Education
¢ University of Wyoming
*  Washington University in St. Louis
Employment == XSRX%
2 NASA: Research Assistant — Mars Viking Prcj‘ec-t' |
* Arch Minerals Resource Analyst — Southern lllinois Coal
- Freeport Minerals Project Geologist - SW US Base & Precious Metals
® AMAX Regional Geologist - Western US Molybdenum
e WOId Minerals chief Geologist - Texas & Montana Uranium, Gypsum, & Talc

v, RockWare: Founder / Director of Research & Development



Founded in 1983

Golden, Colorado &
Lugano, SW|tzerIand}_:_f:1..'-__';,'-___3_v
30,000 Clients

RockWare

Earth Science Software

-RockWare

' Archeology
~ Education

Geochemistry
Geotechnical
Hydrochemistry
Hydrogeology
Litigation Support
Mining
. Energy Fuels
- Industrials
~ Metals
Petroleum
Research
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Presentation Goal
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November, 2016: Parking lot conversation with Mark Hamilton.




Terminology
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Medicine Geology

Who has the larger vocabulary?



Terminology: Lithology & Stratigraphy
Layercake Geology

Stratigraphic;ff
Units —

Lithology £



Terminology: Cross-Section




Terminology: Cross-Section (Continued)
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Terminology: Aspect Ratio

Range of Surface Elevations (km)
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Terminology: Aspect Ratio (Contihﬁed) %

~ Lithology Section

Universal City Burbank

Vertical:Horizontal Aspect Ratio = 1:1

Universal City Burbank

Universal City - Burbank
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_Terminology: Valley Fill

Valley Fill
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7 Sand, Gravel & Clay
(Lithology)




Terminology: Karst

‘ Soil
Insoluble

Mise




Terminology: Modeling

Control Points —_ 3, / 3-Dimensional Array
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Voxel (Block)

Interpolated
Block
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Terminology: Fence Diagram

Fence Diagram
_ (3-D Sections)



Terminology: Joints

tension jointsy strike joint

~0blique joints
(conjugate
shear joints)

dip joint

i i D S,
maximum ' e R
principal i
stress . ‘
Departrnent of Civil and Geclogical Enginesring. University of Saskatchewan, direction ‘ ‘,\’
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Malham Cove, North Yorkshire, United Kingdom, April, 2005 The Burren, County Clare, Ireland, September, 2014
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Terminology: Faults
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RockWorks17

RockWare s Flagship Product
e — ), ===

subsurface Data
* Management
* Analysis (Modeling)

e Visualization




What'’s so special about the Edwards-Trinity Aquifer System?



What'’s so special about the Edwards-Trinity Aquifer System?
1. It’s BIG! uteste;

EXFPLAMATION

Edwards—Triniky

" Edwards

Triniby

77,000 Square Miles

Physiographic or
gecgraphic regions

Trans-Pecos
Edwardz Platzau

Balzoones Fault Z2one

Hill Country

Eazt-central Texas
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Martheastern Texas,
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Mod ified from Barker, R.A., Buzh, P ., and Baker, ET., Jr,,
1994, Geologic hiztory and hydrogeologic setting of the
Edwards-Trinity aguifer svztem, west-central Texas: L5,

Geological Survey Water- Bezources Investigations Report
944033, 50 .




What’s so special about the Edwards-Trinity Aquifer System?

2. It's COMPLEX! |
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What'’s so special about the Edwards-Trinity Aquifer System?

2. It's COMPLEX!
* Lithologic & Stratigraphic Variability
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What'’s so special about the Edwards-Trinity Aquifer System?

. It’s COMPLEX!

. Jointing‘(FractQUring'

http://www.steerto.com/?p=537



What'’s so special about the Edwards-Trinity Aquifer System?

2. It's COMPLEX! \
o Lithologic: & Stratlgraphlc Variability *~ |
» Jointing (Fracturiggk:
e Balcones Fault System

Ma]DI‘ Fal.“ts - Contributing Zone
of the _Recharge Zone 23
Edwards AqUifEI' Transition / Artesian Zone P;f'w \ eSS
I Artesian Zone / Travis ™ e

Area
Detailed
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What'’s so special about the Edwards-Trinity Aquifer System?

2. It's COMPLEX!

e Karstification
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What'’s so special about the Edwards-Trinity Aquifer System?
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2. It's COMPLEX!

e Karstification

* Joints
* Faults
* Bedding Planes

Left: Jim Reed, RockWare
= Center: Donna Taylor, Cibolo Preserve
Seran _Right: Marcus Gary, Edwards Aquifer Authority



What'’s so special about the Edwards-Trinity Aquifer System?

2. It’'s COMPLEX!

* Lithologic & Stratigraphic Variability

e Jointing (Fracturing)

* Balcones Fault System contributing Zone

e Karstification

Artesian Zone

‘ERécharge
i ~Zone i

L e gy i - 2
: P 3’- e e i,
= [ . I’ . '. m—— '_\
. ; S — g

o e L
|:| Land Surface Artesian
Yirell
[ ] Relatively Impermeable
Younger Formations T
|:| Edwards Limestones
] Edwards Aguirer
Edwards
|:| Relatively Impermable Rk e
Older Formations Balcones .
Fault Zone

Graphic courtesy of Gregy A, Eckhandt ‘ @



What'’s so special about the Edwards-Trinity Aquifer System?

2. It’s COMPLEX!
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What'’s so special about the Edwards-Trinity Aquifer System?

2. It's COMPLEX!
o Lithologic: & Stratlgraphlc Variability

* Jointing (Fracturihg')

* Balcones Fault System

» Karstification

Time

Long-Term Storage
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What'’s so special about the Edwards-Trinity Aquifer System?

2. It's COMPLEX!

Complexity has attracted
scientific heavyweights.

Speleﬁﬁgists

Meterg@logists

Geophysicists Botahists

G roud‘vQ/ater
Mogdgllers ‘

Zoo@sts

Hyd r%logists

Strugtdiral
Geplogi

Planners

.

Cracl¢pots




What'’s so special about the Edwards-Trinity Aquifer System?




What'’s so special about the Edwards-Trinity Aquifer System?

3. It’s SENSITIVE!




What'’s so special about the Edwards-Trinity Aquifer System?

3. It’s SENSITIVE!

e Contamination

g rt
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What'’s so special about the Edwards-Trinity Aquifer System?

3. It’s SENSITIVE!

* Contamination
Abandoned Wells

Abandoned ~Public
Contaminant Well Well o)

l*(—Casing

Caveats:
- DNAPL (Dense Non-Aqueous Phase Liquid) Contaminant
- Not To Scale

Clay




What's so special about the Edwards-Trlnity'Aduifer System?

4. Ever-Increasin g
DEMAND!

Thousands of peopi:'e»

#1 Millennial Growth Rate

XK, ".‘]4’.990 ‘ 2000 2010 2020 2030 2040 2050

B Atascosa M Bexar ® Caldwell - ®@Comal M Guadalupe MHays N Medina B Uvalde

Figure adapted from Toble 2-2, 2-5, HOR Engineering, 1998

By Bixby2716 - Own work, CC BY-SA 4.0, https://commons.wikimedia.org/w/index.php?curid=453‘71439«:..’-,:;_-'}j:_:--"_,-;r_ HL Q



. It’s SENSITIVE!

So where does RockWorks fit into all this?
. ItsBlG!

. It's COMPLEX!

. Ever-Increasing DEMAND!




So where does RockWorks fit into all this?

I T (cR . SQL Server Technology




So where does RockWorks fit into all this?

Cross-Section A-A'
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SQL Database Manager The Modeling Process B
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The Modeling Process (Continued)

No, my friend,
modeling can
be good when
used properly.



The Proper Modeling Process

-

Iteratlve _____
Process

Geologic
Model

o) Database

Reality

Check i

MODFLOW



So where does RockWorks fit into all this?

3. It’s SENSITIVE! /Cntamination migrationels animations.

4. Ever-Increasing DEMAND!
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So where does RockWorks fit into all this?

3. It’s SENSITIVE! \ |




So where does RockWaorks fit into all this?

e
4. Ever-Increasing DEMAND!<‘ _
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Nailing Jelly To A Tree
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Classical Strategy
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