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ntroduction

The anticipated exploration and exploitation of Karoo Shale Gas is
raising considerable debate regarding the specific benefits and risks
associated with the process of harvesting the gas using hydraulic
fracturing

Much focus has been placed on the potential impact of hydraulic
fracturing on ecological, environmental and especially its scarce
water resources.

The Karoo region Is highly dependent on fresh groundwater as an
Important water resource and with anticipated climate change it will

Objective

The research will aim to:
* Hydrochemically characterise both the shallow groundwater (<300m) and

deeper saline groundwater in the vicinity of the Shale Gas bearing formations,
based on major and trace elements, as well as gas isotope analyses.

» Test the possible hydraulic connectivity between the shallow and deep aquifers,

particularly in those areas where dolerite intrusions and fault systems may
enhance preferential flow of water, using the chemical forensics complemented
with passive seismic profiling/imaging and deep penetrating Magneto-Telluric
iImaging.

become increasingly so. Thus, sustainable groundwater management
IS of prime importance.
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Figure 1. Schematic showing possible contaminant pathways into shallow water recourses from the
hydraulic fracturing process.
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Figure 5. Map showing the research area.

Significance

* The research is critical for the successful governance of groundwater
of the Karoo in light of the proposed Shale Gas development.
* In its absence, effective regulation of the sector will not be possible.
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Methodology

~

e To date, includes the collation of information to determine the areas
with the highest potential for Shale Gas Exploration throughout the
Eastern Cape Karoo.

e The boreholes as obtained from online databases of the Department of
Water Affairs (DWA) have been spatially visualised.

Date: Completey

\
e Conduct a hydrocensus during which downhole electrical conductivity

profiling of the water column will be recorded.
» ldentify depth of aquifer.

Date: 01/10/2014 — 28/11/2013

\

e Finalise the borehole selection from the acquired information.
Borehole

Selection

Date: 30/11/2014 — 19/12/2013

e Purging and pump tests of all inactive boreholes.
» Remove chemical accumulation
Purging & » Determine shallow aquifer characteristics

Pump Test

e Sampling and analyses of each borehole a minimum of
three times.
» Seasonal sampling.

Sampling
and
Analyses

Date 1: 19/01/2015 - 20/02/2015 (Pilot run) Date 2: 01/04/2015—31/05/2015 Date 3: 01/10/2015 — 30/11/2015 /

e Present hydrochemical results as chemical ratios by use of grap@
Ternary diagrams, Piper diagrams, Durov diagrams and expanded Durov
diagrams.

e Compile the relevant parameters to be translated into spatial GIS maps.

e |dentify geological structures on MT and seismic profiles.
Date: 18/01/2016 — 30/06/2016 /

* SCHOELL, M., 1988, Multiple origins of methane in the earth. Chemical Geology, v. 71, p. 1-10. o | Figure 6. Example of deep[w #% Figure 7. Example
« St. Johns River Water Management District, 2013. Groundwater quality in the St. Johns River Water Management District. netratin maeneto-telluric : R __mem o S f - icmi
Available from http://floridaswater.com/groundwaterreport/. [22 February 2013]. _pe e. ating _ agneto e. u 'CE\ ”" R e 0 passwe Se'S. IC
« WARNER, N.R., JACKSON, R.B., DARRAH, T.H., OSBORN, S.G., DOWN, D., ZHAO, K., WHITE, W. and VENGOSH, A., £ “l1maging showing the Whitehill o 1R ‘\:‘» *\, NG N profile showing
2012.  Geochemical Evidence for Possible Natural Migration of Marcellus Formation Brine to Shallow Aquifers in « Formation and underlying V Rl AN ARL | fault systems (A.
Pennsylvania. PNAS do0i:10.1073/pnas.1121181109. "’ : : 0 W TR e SR
saline reservoir (Branch etal, |7« s = # | Okere, 2011).
X i 2007). RSN e L N
[km]
Acknowledgements , \ \
Divan Stroebel would like to thank Inkaba yeAfrica, DST, NRF, GFZ as well as Prof. Maarten De Wit. Fresh Saline Water Shale Gas
Groundwater Reservoir Layer
\WNKAB 4
& technology National
Department. Research
Science and Technology RF .
REPUBLIC OF SOUTH AFRICA Foundation




