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Executive Summary

EMGA Mitchell McLennan Pty Ltd (EMM) was commissioned by lluka Resources Limited (lluka) to
undertake a Soil Resource Assessment of the area covered by the Balranald Mineral Sands Project (the
project) in south-western New South Wales (NSW). This report presents the following:

. an assessment and mapping of soil types within the project area;

o provides an assessment of land and soil capability (LSC) and Biophysical Strategic Agricultural Land
(BSAL)within the project area;

o identifies potential impacts on soil resources that may result from the project; and
o provides measures for managing soil resources and mitigating potential impacts.

A qualitative soil survey was undertaken by GSS Environmental in 2013 (GSSE 2013). An additional
detailed field survey of approximately 4,000 ha of the West Balranald and Nepean mine areas was
undertaken by Sunraysia Environmental on behalf of EMM in June and July 2014. Soil sampling and
subsequent mapping was undertaken at a scale of 1:25000 in accordance with the NCST (2008).

The soil survey identified six main soil types (or orders) at West Balranald corresponding with 12 soil
colour variations (sub-orders). This is consistent with the significant transition in landscape and vegetation
from south to north within the project area. The soil types identified comprise:

. Calcarosols (Hypo- and Hypercalcic);
. Chromosols (Red);

. Dermosols (Red);

o Kandosols (Red and Brown);

. Sodosols (Red, Brown and Grey); and
o Vertosols (Brown and Grey).

The Nepean mine area was found to be more homogenous than West Balranald with only three soil types
and three variants identified comprising Calcarosols (Hypercalcic), Dermosols (Brown) and Kandosols
(Red).

Hypercalcic Calcarosols are the dominant soil type at both the West Balranald and Nepean mine areas.
Red Kandosol is the second most extensive soil type in the Nepean mine area, with Brown Sodosol being
the second most common in the West Balranald mine area. Red Dermosol and Grey Vertosol are the least
extensive soil types found across the mine areas.

Characteristics of the predominant soils in the project areas include:

. very shallow topsoils with very low organic matter levels;

. significant levels of carbonates, notably in the Calcarosols;
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2.4 Surface water

The Lachlan, Murrumbidgee and Murray rivers are the major permanent surface water features in the
vicinity of the project area. The main surface water feature within the project area is Box Creek, an
ephemeral watercourse which flows to the north of the West Balranald mine. The Nepean mine is also
within the catchment of Box Creek. Box Creek flows into the Lachlan River to the north-west and the
Murrumbidgee River floodplains to the south. Dry relic lake beds (Pitarpunga Lake and Tin Tin Lake) occur
in the northern half of the West Balranald mine and are subject to agricultural activities including
cropping and grazing. Due to the dry climate, flat landscape, and large areas of permeable soils, there is
little locally derived runoff in the project area. Extreme rainfall events are capable of filling local
topographic depressions including dry relic beds and creating temporary flow in drainage features, such
as Box Creek.

2.5 Groundwater

Shallow aquifers (Shepparton Formation, LPS and Upper/Middle Remark Group) and deeper aquifers
(Lower Renmark Group) occur in and around the project area. Groundwater aquifers overly and surround
the ore body in both mine areas necessitating pit dewatering to dry-mine the resource. De-watered
groundwater will be injected into the LPS aquifer.

Groundwater is recharged predominantly to the east of the project area at the edge of the Murray Basin,
near Griffith/Narrandera and continuously across the Basin in the wetter zones of the foothills of the
Great Dividing Range to drive the regional groundwater flow from east to west. Local rainfall recharge to
unconfined aquifers is extremely low due to the low annual rainfall and high evaporation rates.
Groundwater in the region is generally at least 10 m below ground level with the exception of major
water channels. Groundwater in the project area is located approximately 20 m below ground level. The
deep water table means that groundwater does not discharge to the surface or to the atmosphere via
evapotranspiration in the project area. Discharge occurs to the Balranald-Hatfield discharge zone,
identified as the western half of the Balranald Trough, to the north of the project area.

Groundwater salinity levels are generally higher at shallow depths and increase along the flow path from
east to west across the region. The salinity levels across the project area vary greatly in all aquifers. The
more saline areas tend to be further away from river channels at shallower depths. The groundwater
salinity and pH of hydrogeological units in the project area are:

. Shepparton Formation: 350 to 5,300 mg/L salinity with pH between 6.7 and 8.6;
. LPS: 14,000 to 100,000 mg/L salinity with a pH between 4.2 and 9.5; and

. Renmark group: 1,500 to 14,000 mg/L salinity with pH between 7.2 and 8.0.
2.6 Vegetation and land use

Nine natural vegetation communities occur across the project area as follows:

. Spinifex Dune Mallee Woodland;

. Chenopod Sandplain/Swale Mallee Woodland;
. Black Bluebush Low Open Shrubland;

o Pearl Bluebush Low Open Shrubland;
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o Bladder Saltbush Low Open Shrubland;

. Old Man Saltbush Shrubland;

. Belah Pearl Bluebush Woodland;
. Belah Woodland; and

. Black Box Grassy Open Woodland.

Table 3.3 identifies which vegetation types are associated with soil types across the project area. Much of
the project area, including the southern mallee conservation areas, is grazed by feral animals, particularly
goats. Grazing has resulted in degradation of the shrub and ground vegetation layers within mallee
vegetation across the project area and surrounds.

Land uses within and in proximity to the project area are primarily agricultural and include sheep grazing
and minor areas of intermittent broadacre grain cropping. Agricultural land is interspersed with areas of
native vegetation, primarily mallee scrub. Small charcoal farming and gypsum mining operations are also
undertaken to the east of the project area.
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