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C Hydrochemical Facies

A hydrochemical project was undertaken to classify groundwater-types by their chemical signaturesin
an attempt to reinforce and confirm the hydrogeol ogi cal-based WRAZ boundaries.
Various graphica plots were made and are presented and explained below.

o ‘Class scatter plots’ of the distribution of ionic concentrations (SO,, Cl, Ca, Mg and TDS) on a

northings versus eastings basis; interpretations thereof follow;
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Figure C-1
regional TDS and SO4 Plots delineating Hydrochemical Zones

o TDS - auniformly decreasing trend in concentrations towards the NE

o Sulphate — decrease in concentration towards the NE;
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Figure C-2

regional Cl and Ca Plots delineating Hydrochemical Zones
o Chloride — lower concentrationsin Zones 1, 2 and 4; and higher concentrationsin Zone 5.
Concentrations are variable in Zone 3;

o Calcium — similar concentration distribution to that of chloride and sulphate.

Concentrations appears to decreasein the NE;
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Figure C-3
regional Mg and HCO3/CI ratio Plots delineating Hydrochemical Zones
o Magnesium — similar concentration distribution to that of chloride and sulphate.
Concentrations appear to decrease in the NE.
o HCO,/CI Ratio — ratio greater in the NE in Zone 3.
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o Ternary Plots were plotted to determine the dominant ionic concentrations, any distinct
geochemical trends and signaturesin the area. The plots produced and interpretations thereof
follow:
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Figure C-4
Ternary Plot of Major Cations and Anions

o Anions (Cl, SO4, and HCO3+NO3) — chloride and sulphate are the dominant anionsin
groundwaters of the WDP,

o Cations (Mg, Caand Na+K) — sodium and potassium are the dominant cationsin
groundwaters of the WDP.

o A scatter plot of ionic concentrations (Ca, Cl, Mg, K, Na, SO4, NO3, and HCO3) against TDS
concentrations was produced to ascertain patterns and significant differences in concentrations.
Breaks between ‘clusters’ were easier to distinguish with the suites plotted on the one graph.
However, only the chloride plot was used to outline the extent of the geochemical zones on the
scatter plot to avoid overlapping and this plot was correlated with the “class scatter plots’ to

outline the geochemical zones;
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Figure C-5

Scatter plot of lonic concentrations vs. TDS; Cl vs. SO4 and Cl vs. HCO3

o A Durov plot was produced to illustrate the composition of groundwater in the WDP. (This plot

isalso useful to identify any chemical similarities between the cation and anion groups).
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122 analyses
54 analyses with fonic imbalances above 10% were deleted

100

1000

Figure C-6
Durov plot of Major Cations and Anions

o The above plots were used to make the following interpretations:
o There are five distinct geochemical zonesin the WDP:

- Hydrogeological units (Zones 1 and 2) are moderately concentrated in TDS in the

SE; however, Zone 1 has higher concentrations than Zone 2;

- A hydrogeological unit (Zone 3) in the NE variesin concentration, interpreted as a
result of the geology in the areais comprised of interbedded lithological units and

bores being screened in different aquifers,
- A hydrogeological unit (Zone 5) inthe SW that ishigh in TDS (and Cl, SO, etc.);

- The limited geochemical datain the area makes it difficult to determine the exact

outline of geochemical Zone 4. Zone 4 has alinear geochemical trend similar to
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Zone 3, but has been differentiated as a separate hydrogeological facies dueto its
chloride concentrations being greater than Zone 3.

o Chloride scatter plot showed that concentrations decrease towards the NE (Zone 3). This
indicates that the mgjority of recharge occursin Zone 3, whereas discharge occursin the
NE downs-gradient of Zones3, within Zone 4;

o The Durov plot indicated that the linear relationship between cations and anionsis
evidence for mixing and dissol ution during the throughflow and circulation of
groundwater (recharge mixing with older waters?) in theregion. The plot also provides

supporting evidence of chloride, sodium and potassium dominance in the groundwater.

The hydrochemica zones (facies) map is presented below as Figure C-7
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The following graphs are time series chemical datathat are used to illustrate the variability of ionic

concentrations with time possibly related top recharge events (the 1074 recharge event is 3evident

form large HCO3-Cl ratios at that time.
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Time Series of HCO3/CI Concentration Ratio (Ali Curung 10744(?87))‘
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lonic Concentrations & HCO#/CL Ratio for Bores at Alekarenge (RNs 1801, 5788, 10744)
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Figure C-8
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Figure C-9

‘Tlme Series of HCO3/CI Concentration Ratio (Blue 12698)‘
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lonic Concentrations & HCO#/CL Ratio for Bore RN 12698 at Blue Bush
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Figure C-10
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Figure C-11
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Time Series of HCO3/CI Concentration Ratio (Wycliffe 2047)‘
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The information contained in thisdocument has been carefully compiled but Hydro Tasmania
Consulting takes no responsibility for any loss or liability of any kind suffered by any party, not being
the intended recipient of this document, in reliance upon its contents whether arising from any error or
inaccuracy in the information or any default, negligence or lack of care in relation to the preparation of

the information in this document.
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