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Contour map = map based on measured well-water levels, pore pressure,
water chemical compositions

1. High permeable rock pods
2. Hydraulic flow barriers

3. Changing water chemistry in flow system

SAND LENSES IN A
SHALE SERIES

http://earthsci.org/mineral/energy/oil/oil.htm

Jana Sallwey: IAH Congress 2016 €
Montpellier7 September 2016 MAR Junior Research Grou



W e

\
~
d ,
0

l

Subsurface flow

pattern

Observed

/

-_.-F
N

25

Source of water driving force

Boundary conditions of force field

Values, distribution pattern of permeability
State of flow (steady, transient)

l

Calculated based
on assumed
properties

Contour maps can aid in sophistication of models

» Discovery of unsuspected properties (fluid potential anomalies)
* Fine tuning of model
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Potentiometric Surface
Bow Island Formation
Keho Lake Study Area
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Barriers = slightly permeable fault plains, unfractured igneous dykes,
lithologic pinch-outs, argillaceous walls of buried river valleys, ...

Positive: containing of contaminant migration
Negative: reduce source area to water supply wells

- Detect before planning GW project

Rock Types Reservoir Rocks
N
.- Surface gravels . Gas-beanng sanditone
B Umestone ﬁ Ol-bearing sandstone
Sandstone . Gas-bearing limestone

" Shale n Ol-bearing dmestoce

Sait

By Granitethighs - Own work, CC BY-SA 3.0, http://www.geosci.usyd.edu.au/users/prey/ACSGT/EReports/eR.20
https://commons.wikimedia.org/w/index.php?curid=15481842 03/GroupD/Report2/web%20pages/hydrocarbon_deposits.html
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Hydraulic flow barriers - example
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« Common phenomenon sometimes caused by distribution system
of GW flow

« Flow system with common area of origin can split and terminate
In widely separate locations

p: subnormal Artesian Basin fresh water

— Origin In distant regions merge
T e gl into common discharge area
— Migration along areas of
differing hydrogeochemical
history cause abrupt changes
In mineralization of discharged
water

= isopotential quasistagnant area in diverging flow field
— flow line @ B hydraulic trap: convergence of flow and matter

AT temp. anomaly anomalous salinity

Hydrological effects of the regional gravity flow of groundwater (Toth, 1980)
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Changing water chemistry - example

11320 R 24 95
-

i, LA

Tp 32
51'457]

-

T
10 11 miles E

Areal distribution of

Toth, 1968

!IBasin 1

Jana Sallwey: IAH Congress 2016 |N @WAS
Montpellier, September 2016

MAR Junior Research Group



Observation data can help to identify local rock heterogeneities
through comparison with calculated maps or visual interpretation of

anomalies in water flow pattern

Crucial for locating petroleum reservoirs and planning of water
supply systems

« Detecting natural oil/gas reservoirs through hydraulic
anomalies

« Detecting hydraulic flow barriers that can influence recovery
efficiency of extraction wells
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