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Surface Water

Surface water - regional study 
This report, prepared by Water Technology, provides 
a regional scale surface water environment context 
and an assessment of the impact the proposed 
mine may have on regional surface water flows and 
quality within the Mitchell and Perry River systems. 
The report is separated into two major technical 
components; water resources and water quality. 

The primary purpose of the reports is to outline 
the potential for adverse effects on nearby and 
downstream water environments (including the 

What did we study 
and why?
A number of surface water studies 
were conducted. 

Surface water - site study 
This report, prepared by Water Technology, 
provides a site scale surface water environment 
context and an assessment of the proposed mine 
impacts on localised surface water flows, water 
levels and water quality. The report is separated 
into two major technical components; flood 
assessment and water quality. 
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Mitchell and Perry Rivers, and the Gippsland Lakes 
due to changed water quality, flow regimes or 
waterway conditions during construction, operations, 
rehabilitation, decommissioning and post-closure.

Conceptual surface water 
management strategy 
and water balance
This report, prepared by EMM Consulting Pty Ltd:

• describes the surface water design objectives 
of the project’s water management system

• describes the surface water management 
design concepts for stages throughout the 
15-year mine life

• demonstrates that the surface water 
management design concepts are effective 
through demonstration of a detailed water 
balance model.

Further details of the impact assessment are 
available in Chapter 9 of the EES:  Environmental 
and socioeconomic impact assessment.

The full report of the Surface Water  
Impact Assessment is available as  
Appendix A006 of the EES.

Above: Surface water studies assessed the downstream impacts on receiving waters including the Mitchell River, Perry River and 
Gippsland Lakes.
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Surface Water

Related studies

What did the studies 
find?

Runoff and flood impacts
The studies have indicated there are likely to be 
changes to runoff volumes flowing from the mine 
site into the Mitchell and Perry Rivers. Within 
the Mitchell River, the site provides such low 
volumes compared to the broader catchment that 
differences are expected to be negligible (around 
-0.01% annual volume change). It should be noted 
that this analysis did not include the proposed 
winter fill extraction from the Mitchell River.  
The impact is slightly larger in the Perry River. 
Runoff to the Perry River from the site is predicted 
to have a maximum increase of 13% (for the  
8 year mining scenario), which results in a 0.98% 
increase in average annual flows in the Perry River 
downstream of the mine site. 

These changes will not be measurable in the 
receiving waterways.

From this analysis, the following has 
been concluded:

• Flood impacts are largely mitigated during 
active mining via the proposed surface water 
management system

• All significant observed flood impacts can 
be managed/mitigated with design and or 
operational procedures

• The largest system changes are observed when 
the rehabilitated landform is implemented.

Site scale water quality
The water quality results for the gully scale 
impacts indicate:

• Water flowing through gullies will only be 
impacted when spillway flows occur - which is 
likely to happen only at rare intervals during 
the life of the mine. Modelling predicted this 
would be once every 50 years in the Mitchell 
catchment and once every 100 years in the 
Perry catchment. During all other times, gully 
flows will be at background surface runoff 
concentrations and there will be no water 
quality impacts

• During a spillway flow event, total suspended 
solids concentrations will be high. Due to their 
infrequent nature, there is not expected to be 
any significant siltation within gullies

• Total nitrogen and phosphorus concentrations 
are estimated to decrease during mining; 
despite this phosphorus concentrations 
still exceed the aquatic ecosystem water 
quality objective

• Background concentrations in undisturbed 
surface runoff (pre-mining) for aluminium and 
total phosphorus already exceed the relevant 
aquatic water quality objectives

• The gully water quality modelling for the 
infrequent and short-term spillway flow events 
indicated that aluminium, total phosphorus and 
chromium concentrations may for short periods 
exceed aquatic water quality objectives 

Biodiversity
Horticulture

Human Health 
Radiation 

Air Quality and 
Greenhouse Gas

Soils and Geology
Rehabilitation and 

Closure

Surface Water



Fingerboards Mineral Sands Project4

IDENTIFIED CHANGES
Mine Year/

Stage
Lucas  
Creek 

Simpson  
Gully

Perry  
Gully 

Long Marsh 
Gully

Honeysuckle 
Creek 

5

Negligible 
impact

Flood level 
increases 
between 20-40 
mm

Reduction in 
flooding

Reduction in 
flooding 

Reduction in 
flooding

Reduction in 
flooding

8 Reduction in 
flooding

Reduction in 
flooding

Reduction in 
flooding*

Reduction in 
flooding*

Reduction in 
flooding*

15

Modest impacts

Flood level 
increases up to 
100mm

Moderate 
impacts

Flood level 
increases up to 
300mm

Reduction in 
flooding

Reduction in 
flooding

Reduction in 
flooding

Rehabilitation 

Modest impacts

Flood level 
increases up to 
130mm

Moderate 
impacts

Flood level 
increases up to 
200mm

Reduction in 
flooding

Negligible 
impacts

Flood level 
increases 
between  
20-40mm

Moderate 
impacts

Flood level 
increases up to 
150mm

*Modest Flood level increases are observed in the waterway immediately west of Perry Gully in year 8.

Above: Water quality and sediment sampling were undertaken to establish baseline conditions.
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Surface Water

for all mining scenarios. In the Mitchell River 
downstream of the project site, average annual 
sediment loads were predicted to slightly increase 
for the year 5 and year 15 mining scenarios.

Of the additional sediment loads, it is likely that 
the sediment will be a mixture of grain sizes, and 
thus a portion of the predicted sediment load 
will settle prior to reaching the Gippsland Lakes. 
Consequently, the inference that all additional 
loads will reach the Gippsland Lakes is very 
conservative. 

A previous study estimated average annual 
sediment loads from the Mitchell River catchment 
to be 35,017 tonnes per year, with sediment 
loads ranging from 1,266 tonnes per year to 
109,217 tonnes per year. This highlights the 
large variability in sediment delivery to the 
Gippsland Lakes.

• The results indicate that all analyte concentrations 
in gully flows during the short-term spillway event 
will be suitable for use in agricultural irrigation 
water and livestock drinking water.

Regional impacts
The long-term data analysis in the Perry and 
Mitchell Rivers indicated that there would be a 
net decrease in nutrients in the receiving waters 
under the three mining scenarios assessed. 
Consequently, it is predicted that there will be no 
nutrient related impact to the Gippsland Lakes due 
to mining activities.

The water quality analysis in the Perry River 
predicted that total suspended solids would 
increase for short periods, however average 
annual sediment loads were shown to decrease 

Above: Sediment loads into the Gippsland Lakes are predicted to increase by between 0.005% to 0.01% as a result of the project. 
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Water quality results indicate that there will be no 
adverse impacts to the water quality of the receiving 
waters of the Mitchell River. The event-based 
analysis highlighted that intermittent site spillway 
flows are quickly diluted due to high background 
flows in the Mitchell River. The long-term analysis 
highlighted that environmental Water Quality 
Objectives were not exceeded at any mining stage, 
therefore all beneficial uses are protected in the 
adjacent and downstream receiving waters.

The minor increase in annual sediment loads from 
the Mitchell River under the year 5 and year 15 
mining scenarios are not expected to impact the 
ecological character of the Gippsland Lakes due 
to their negligible volume in comparison to the 
variability and scale of existing sediment inputs from 
the Mitchell River and other tributaries.

Additionally, when considering surrounding 
tributaries, CSIRO (2007) estimated a total 
suspended load of 198,000 tonnes per year enters 
the Gippsland Lakes. The additional sediment 
loads related to mining would result in a potential 
0.03% and 0.06% increase to the average Mitchell 
River sediment load, and when comparing them to 
the total sediment load that enters the Gippsland 
lakes they represent a potential 0.005% and 0.01% 
increase. When considering the variability and 
scale of existing sediment loads, the potential 
marginal increase due to mining is not expected to 
have any impact.

Any potential sediment related impacts to the 
Gippsland Lakes are insignificant and negligible 
in comparison to existing sediment transport 
processes that take place.

Above: The marginal increase in sediments due to mining is negligible in comparison to existing sediment transport processes.
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Surface Water

• Grade control structures to stabilise active erosion 
features (head cuts) outside the active mining extent

• Modification of catchment boundaries, site 
conveyance and storage arrangements

• Operational measures which include drawing 
down dams to ensure freeboard is available to 
attenuate flood impacts

• Regular and ongoing inspections of drainage system 
(during and post mining) to identify emerging issues 
(e.g. bed instabilities).

How will the impacts 
be managed?

Flooding
From the analysis, it is concluded that flood 
impacts are largely mitigated during active 
mining via the proposed surface water 
management system.

All modelled flood impacts are modest and 
can be managed/mitigated with design and/or 
operational procedures, including:

• Vegetation buffers to manage 
velocity and erosion

Above: Water catchment dams will be built progressively as required to collect clean water and divert around the site and collect 
mine affected water to prevent it being released until after treatment.
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Fingerboards Mineral Sands Project
Conceptual surface water strategy

and water balance
Figure 4.2

Water management dams and
catchments - original landform
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Contact us
To download the full technical studies and the 
Environment Effects Statement, go to:  
www.fingerboardsproject.com.au

If you have any questions about the technical 
studies, the EES or how to make a submission, 
please contact us.

decommissioning, rehabilitation and post-closure 
phases of the project in order to achieve acceptable 
environmental outcomes.

The EMF is contained in Chapter 12 of the EES.

Being accountable for 
what we do
We have established an Environmental Management 
Framework (EMF) with clear accountabilities for 
managing and monitoring environmental effects and 
hazards associated with construction, operation, 

Above: Example of a farm dam within the project area.


