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SOIL DESCRIPTION

The area adjacent to the Bohle River in close proximity to the proposed development is
made up of Late Pleistocene — Early Holocene alluvial deposits which were deposited
within clay plains of a much older age (older than last interglacial). A soil classification
generated by Murtha and Hopley (1975) shows that there are no significant alluvial channel
deposits within close proximity to the proposed development (refer Appendix B for soils
map). Subsequently, most soils will typically consist of the older clay-rich flood plain
deposits which are prevalent throughout the area (including soil groups Ku and Wo of the
attached Soils Map)..

These clays generally contain 65-80% clay mineral with nodules of carbonate and ferro-
manganese, similar to other strongly weathered deposits around Townsville (Murtha and
Hopley, 1975). Below about 30cm depth, nodules of calcium carbonate (CaCO3) can be
found. In the areas of the Black and Bohle Rivers, these soils are generally finer textured
than similar soils further north on the coastal plain. These soils generally have a sandy or
silty A horizon with a very strongly bleached A2 horizon (Hopley and Murtha, 1975). An
abrupt change occurs to the B horizon at depths between 10 to 50cm. In proximity to the
proposed development, the soils will typically be alkaline, with low to moderate salt levels
and sodium being the dominant cation.

Typically, these soils are classified as Solodic-solodized solonetz Dy 3.43, Dy 2.43 Soloth
Dy 3.41 (Hopley and Murtha, 1975) and are found throughout the lower parts of the
Townsville coastal plain. The makeup of these soils have implications for lake design and
for stormwater management.

Specifically, the soils of the likely site of the lake consist of soils of the older alluvial plains,
these are:

e A yellow earth with dark grey brown loam A horizon (thickness 15cm) overlying mottled
yellow brown red clay loam to light clay B horizons. There is an abrupt change to a
heavy pedal clay horizon at approximately 80cm. Iron-stone nodules are present in the
B horizon.

“Sink-hole” gilgai relief is a characteristic of this unit within depressions up to 1m in
diameter and 80cm deep. The soils range from mildly acid to strongly alkaline in the
clays. Typically, they are expansive, moderately dispersive with surface drainage often
impeded. Agronomically they are moderately, severely limited. These soils may
underlie the western portion of the proposed lake.

e A solodic solodised solonetz with a strongly bleached sandy to silty loam A horizon
(20cm thickness) overlying a mottled grey brown/yellow brown heavy clay B horizon.

Ferruginised nodules may occur in the base of the A, horizon before a very abrupt
change to the heavy clay of the B horizon. Ferruginised nodules occur throughout the B
horizon and carbonate nodules below 40-50cm. Sandy sediments may occur below 1m.
“Sink-holes” and gilgai micro relief may also occur. Montmorillonite and montmorillonite-
based mixed-layers dominate the major clay mineral fraction of the soil. In the A
horizons, the soils may be mildly acidic but are strongly alkaline in B. Earlier analyses
indicate that exchangeable sodium becomes very significant below 30cm depth and
catian exchange capacities become high. These results need to be confirmed in the
current analytical phase.

The B horizon of this soil has very poor drainage and low bearing capacity when wet.
They are highly dispersive clays and subject to severe gully erosion. The high salt
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content may cause corrosion of underground services. Some clays may be expansive.
Agronomically, they have impeded drainage, often with high salt contents and
consequently there are few adapted vegetation species other than those naturally
present.

To the north of the area, on the lower slopes of the gentle hill a yellow earth is present with
coarse sandy soils on the upper slopes. These soil types are not relevant to the proposed
lake development.

Chemical analyses of the proposed fill samples show they are typical of those in similar
geomorphological contexts in the Townsville region. However, analyses of groundwaters
from two boes (LOC 3, LOC4.1 and LOC 4.2) provided in the Groundwater Exploration
Report show a strong incompatibility.

The groundwater quality results to date indicate:

e They are moderately saline (less than seawater);

e They are marine related groundwaters;

e They are of suitable composition to be used in a saline/brackish constructed lake;

e Due to their sodium adsorption ratios they may be incompatible with some of the soils of
the site without treatment of the soils. Treatment options usually involve agricultural and
other lime variants;

e They may be mildly aggressive to some concrete compositions;

e They have high residual alkali contents which will react in the presence of
microcrystalline silica phases in any concrete;

e They are generally unsuitable for irrigation purposes; and

e Given that they are marine related groundwaters (initial pH approximately 8.2) their
current pH values 7.1 to 6.3 may indicate an already existing acidification of naturally
occurring sulphides ie: acid sulphate production is already present.

For these reasons, for a sustainable lake, there must be compatibility between the waters of
the lake and the soil-material used for lining and construction of the lake walls. Detailed
analyses of this compatibility and hence the design of the lake must await a full assessment
of proposed materials (soils and groundwater) when available.
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POTENTIAL ACID SULPHATE SOIL — PASS

Investigations into Potential Acid Sulphate Soils on-site will occur when further geological /
geotechnical investigations of the site occur.

Preliminary investigations (refer Groundwater Exploration Report) indicate that there may
be a buried ancient mangrove mud horizon, which has implications for Acid Sulphate Soil
development. This horizon is situated at approximately 12m below ground level, however
the proposed lake will only extend to a maximum depth of 10m below ground level, thus not
impacting on this layer.

If Acid Sulphate Soils or Potential Acid Sulphate Soils are encountered and will be impacted
upon by the proposed lake during further investigations, treatment in accordance with
appropriate guidelines will occur to remediate the impact of the lake on Acid Sulphate Soils
or Potential Acid Sulphate Soils.
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SUMMARY AND CONCLUSIONS

This document serves to outline the guiding principles which are being considered in the
development of a lake at the Mt. Low Master-Planned Community. There are a number of
options which require further investigation to determine the ultimate workings of the lake
and its impact on the surrounding environment, such as:

e Further groundwater and soil analysis to determine soil limitations;

e Type and thickness of membrane lining of the lake;

e Source of lake recharge water ;

e Feasibility of using tidal water for lake recharge;

e Stormwater mitigation function of lake;

e Stormwater treatment feasibility in the north-east corner of development;

¢ Provision of fish habitat in abovementioned stormwater treatment areas; and
¢ Chemical and flow modelling of the lake.

The location and type of the proposed lake allows for many options which are feasible and
have a low impact on the surrounding environment. At first glance, the soils of the area
suggest that they are a limiting factor with regards to lake development, they are typical
soils of the Townsville area and mitigation options are available.

The guiding principles for lake development on Lot 286 on EP1901 are:

e Design a saline lake system;
¢ Line the lake walls and bottom with membrane lining to prevent water seepage;

¢ Replenish the lake with water throughout the dry season to maintain a relatively static
water level;

e Control nutrient loads within the lake environment;

e Promote water circulation via wind-driven circulation and through provision of a cable-ski
park;

e Control mosquito populations;
e Prevent erosion of lake shores; and
e Control Aguatic Weed species.

The provisions above, if followed, will result in a sustainable lake which minimally impacts
on the surrounding environment of Lot 286 on EP1901 and will be a positive contribution to
the future community of the Mt. Low Master-Planned Community.
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APPENDIX - A

MASTER-PLANNED COMMUNITY LAYOUT
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APPENDIX — B

SOIL MAP OF PROPOSED DEVELOPMENT
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Soil Classification Description

Classification and Name Description
Bw - Bluewater Soils of the younger alluvial terraces
and levees
Cl - Clemant Soils of the alluvial fans and channel infill
Ku - Kulburn Soils of the older alluvial plains
M1 — Mountainous Area Soils of the hilly and mountainous lands
Pu - Purono Soils of the older alluvial plains
Wb -
Yi -
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