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RECOVERY OF A GROUNDWATER SALT 
PLUME  
 
A contaminant source, when reaching the water 
table via leaching/ percolation or leakage, may 
disperse within the natural flow of groundwater 
into a dissolved &/or a phase-separated 
contaminant plume, depending on its chemical/ 
physical properties. Contaminant plumes are of 
particular concern for human health & the 
environment, since they may transport 
potentially dangerous chemicals in groundwater 
to users (e.g. bores) or to other receptors 
throughout the surrounding ecosystem (e.g. 
baseflow to stream/ springs or GDEs). 

 

 
 
How a plume spreads out 
 
Chemicals dissolved in groundwater may 
spread out in the subsurface aquifer via 
advection (movement) within groundwater, 
dispersion (pathway tortuosity) and adsorption 
into or out of the soil/rock.  These effects tend to 
elongate the plume in the direction of horizontal 
flow, and laterally (perpendicular to groundwater 
flow) to a lesser degree, as in the above picture. 
 
Other factors may further complicate matters, 
such as where the density or heat of the 
contaminant is markedly different to its 
surroundings. Thermal and density contrasts 
may cause advection & dispersion in the vertical 
direction, which is typically a less significant flow 
direction under normal groundwater conditions. 
This often happens near the seawater/ 
groundwater interface, where the density of salt 
becomes important. 
 
 
 

 

 
Case study of a contaminant salt plume 
 
HydroSolutions was chosen to advise in and 
manage a case of industrial hot brine spillage, 
where the salt density, heat-gradient & a highly 
variable hydrogeological setting had created a 
complex 3-dimensional contaminant plume. 
 
Complications faced in this scenario included: 
 

 Sinking of the plume under density effects 
and highly stratified salt concentrations 

 Seasonal shifts in groundwater flow 
directions 

 Laterally & vertically variable geology and 
complex migration pathways 

 Failed recovery and re-shaping of the 
plume by older recovery pumping bores 

 
Before attempting to recover a spatially complex 
plume such as this, particular effort was invested 
in determining its subsurface geometry in 3 
dimensions, & in conceptualising the flow 
mechanisms, in order to numerically model 
(describe) the local groundwater conditions. 
 
Obtaining representative 3D data 
 
Traditional chemical sampling & analysis of 
groundwater only provides an averaged estimate 
over the depth of the aquifer, screened by the 
bore. Vertically-variable measurements were 
instead obtained using extensive vertical profiling 
of the water column with resistivity tools. 
 

 
 

Laterally-variable hydraulics were investigated 
using a program of bore logging and test 
pumping at a higher density than usual. This 
enabled the identification of: 
 

 10 metre-scale variations in sand lithologies 

 Laterally discontinuous aquitards at depth 

 Heterogeneous transmissivities across the 
industrial site 

 

 

 
Modelling and recovery strategy 
 
Site-specific data from the investigation 
provided a detailed conceptualization, as input 
to a predictive groundwater model. The 
specialized USGS SEAWAT package was used 
to account for density & heat-dependent 
contaminant transport within the model.  
 

 
 
Modelling identified that a linear arrangement of 
recovery bores would best assist in containing, 
reshaping & recovering the plume, & multiple 
modelled layers in the upper aquifer allowed for 
the planning of recovery at targeted depths.  
 
Recovery bores were designed to be screened 
over the appropriate vertical range of impact on 
a site-by-site basis. Pumping depths were 
lowered to optimize recovery from the deeper, 
more saline parts of the plume, identified during 
the profiling exercise. In addition, Particle Size 
Density (PSD) analyses for every meter of the 
bores were used to design bespoke filter packs 
for recovery bores, to protect pumps from sand-
pumping from within the screened sections. 
 

 
 
Next issue:   Acid Sulfate Soils 

 
Just because you are paranoid, it doesn’t mean that you haven’t 

got a problem. 

 
HydroSolutions Pty Ltd 
We are a specialist hydrogeological consultancy 
providing expert services including investigation, 
potable & process resource development & 
dewatering.  Our environmental capabilities include 
contaminated site investigation, auditing, remediation 
& risk assessment - qualitative/ quantitative, health, & 
ecological. Visit us at: www.HydroSolutions.com.au 
Broadband NetMeeting conferencing available 

Skype: hydrosolutionspl 

  

 
Tel:  +61 8 9457 5448 
Fax: +61 8 9457 4293 

Mob: 0403 021533 
stuart.jeffries@HydroSolutions.com.au 

www.HydroSolutions.com.au 
 

 

http://www.hydrosolutions.com.au/
mailto:stuart.jeffries@HydroSolutions.com.au
http://www.hydrosolutions.com.au/

