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The water driving force vector map quantifies the apparent hydraulic gradient and horizontal directions of formation water
flow. Direction and magnitude of flow are identified by the density-dependent water driving force vectors (black arrows).
Contour lines of freshwater hydraulic head are overlain on the water driving force map to show the direction of flow
interpreted from the potentiometric surface alone. The azimuthal difference between the density-dependent water driving
force (black arrows) and the hydraulic gradient driving force (gray arrows) vectors are highlighted by the coloured contours
ranging from light to dark orange as the angle between the two components increases respectively. To model the
density-dependent water driving force, grids of insitu brine density, salinity, hydraulic head, formation temperature and aquifer
structure were required and calculations were performed using a Visual Basic Code. The equation of state was used to
calculate brine density across the aquifer. Grids were generated in Golden Software Inc.'s Surfer Version 8.0 using a kriging
interpolation algorithm and the results were contoured and projected using Generic Mapping Tools (GMT) with manual
modifications when necessary. Areas in which anomalies may be present may not be accurately portrayed and are likely the
result of data control, interpolation, and mapping algorithms.

Although the Saskatchewan Ministry of the Economy has exercised all reasonable care in the compilation, interpretation, and
production of this map, it is not possible to ensure total accuracy, and all persons who rely on the information contained
herein do so at their own risk. The Saskatchewan Ministry of the Economy and the Government of Saskatchewan do not
accept liability for any errors, omissions or inaccuracies that may be included in, or derived from, this product.

This map may be referenced as:

Palombi, D. and Rostron, B.J. (2013): Water Driving Force — Midale Aquifer, Williston Basin Architecture
and Hydrocarbon Potential, Targeted Geoscience Initiative |lI; Saskatchewan Ministry of the Economy, Saskatchewan
Geological Survey, Open File 2010-45/Manitoba Innovation, Energy and Mines, Manitoba Geological Survey, Open
File OF2011-3, sheet 38 of 55, 1:3 000 000-scale map.

This entire series may be referenced as:

Palombi, D. and Rostron, B.J. (2013): Regional hydrogeological characterization of the northeastern margin of the
Williston Basin; Saskatchewan Ministry of the Economy, Saskatchewan Geological Survey, Open File
2010-45/Manitoba Innovation, Energy and Mines, Manitoba Geological Survey, Open File OF2011-3, set of 55
1:3 000 000-scale maps.

This Open File is available for free download at www.WillistonTGI.com.
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