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Development of an integrated conceptual
model of a connected surface water-
groundwater system using a hydrochemical
approach at Maules Creek, NSW, Australia.
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Cotton Catchment Communities CRC

« Surface water-groundwater interactions important
for water allocations
— Anthropogenic needs
— Environmental needs

« Separate allocation of surface water and
groundwater resources can produce problems in
connected systems

— Reduced baseflow in streams
» Groundwater dependant ecosystems (aquatic, terrestrial, phreatic)

— Reduced surface water yield
« Challenge of linking SW-GW interactions into more
typical hydrogeological investigations




Need to integrate SW-GW exchange and aquifer
processes

« Hydrochemical approach used
— Major ions (Na+, Ca2*, Mg?+, K+, CI, HCO;", H,SiO,) and

— Water characteristic parameters (pH, dissolved oxygen,
dissolved CO.,, dissolved organic carbon)

> used as natural tracers and to characterise
chemical processes in the aquifer system

» Developed process-based conceptual model:
hydrochemical and hydrogeological processes
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Defined:

Upper aquifer: <30m
Middle aquifer: 30-60m
Lower aquifer: >60m
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* Relatively linear

[HCO, ] (meq/L)

° e T increase in HCO4™ with
Pl depth in Middle and
P Lower aquifers
« HCO; variable in
Upper aquifer
» Return flow of
irrigation water sourced
from aquifer
» Ca acquired relatively
Y ' linearly against HCO,
0 - Dissolved silica
8. S relatively high (17mg/L),
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w .. = supersaturated with
S0 mame 7 rggpect to some silica
s . oxide phases
E 0 ] e > Appears that
S0 X; . substantial primary
= silicate weathering is
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« Secondary weathering
products important from
process-perspective

« Stability diagrams very
idealised, give indication only
* Montmorrillonite and
kaolinite weathering products
(vs PHREEQC model
indicated kaolinite)

> Likely to be heterogeneous
mixture of co-existing
secondary products




Weathering of primary silicate reactions
important eg the pure-phase Ca- and Na-
plagioclases were idealised cases considered:

anorthite Ca-montmorillonite

2NaAlSi;0; + 2H,CO; + 9H,0 — ALSi,O(OH), + 2Na* + 2HCO, + 4H,SiO,
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Some key geochemical processes deduced

Linked with previous investigations into SW-
GW interactions and strengthened
knowledge of hydrogeological processes

Presented results as a conceptual model that
iIntegrates key hydrochemical and
hydrogeological processes

Useful for future aquifer system modelling

« CCC-CRC for funding

« Department of Natural Resources access
to sample monitoring wells and for
supplying basic data from their archive




Further information:

www.connectedwaters.unsw.edu.au

Updated almost weekly!
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Welcome to the University of New South
Wales Connected Waters web site

Australia is often said to be the driest inhabited
continent on Earth - but that's only because of
its low rainfall. In fact, while the surface of the
land is dry, we have massive reserves of this
most precious of resources right beneath our
feeti groundwater.

Bore water, for example, from the Great
Artesian Basin made it possible to open up vast
inland areas for cattle-grazing. Natural springs
are the source of the millions of bottles of
mineral water we consume every year.
Groundwater makes it possible to grow much of

UNSW - School of Civil and Environmental Engineering

Water Research Laboratory




