




160725PR001Abac

SECURITY LABEL: FOR OFFICIAL USE ONLY
5

Boreholes, BH01/16 to BH07/16 and BH11/16, drilled along the avenue of trees encountered 

predominately sandy silty clay deposits considered to be part of recent Holocene aged alluvium.  

These deposits were characterised by inclusions of some sand pockets / lenses throughout.

At the request of BCC Landscape Architects, borehole BH08/16 was drilled along the western

margin of the Arboretum adjacent to the Brisbane River.  The clayey sand deposits encountered 

were considered to be alluvial deposits, although coarser grained relative to alluvium encountered 

along the subject tree avenue. 

Similarly at the request of BCC Landscape Architects, boreholes BH09/16 and BH10/16, were 

drilled along a ridge in the central part of the Arboretum, in order to investigate the subsurface 

materials. No core was recovered to allow precise identification of the rock, however it is 

considered materials encountered were part of the Neranleigh-Fernvale Beds.

Test pits generally confirmed the alluvial materials encountered in boreholes BH01/16 to BH03/16.

6.0 Groundwater Monitoring
Solinst Leveloggers were installed in BH01/16 to BH05/16 to monitor groundwater levels and 

temperature measurements over time.  Reading intervals were set record every 5 minutes in order 

to monitor levels in relation to rainfall / storm events.  In addition, a levelogger was placed within 

the pond in order to provide a comparison of pond levels to groundwater levels. Detailed 

monitoring results are provided in Appendix B.

The groundwater monitoring has indicated a relationship between groundwater level changes and 

the level changes in the pond.  In relation to rainfall events responses were noted to be relatively 

rapid.  However as noted in Table 1, the groundwater level encountered during the drilling works 

was lower than the monitoring levels of the loggers.  This is considered to indicate a piezometric 

head or confined groundwater system is present.  This may be due to the presence of a layer or 

band of relatively higher hydraulic conductivity at depth, not identified in materials recovered from 

the borehole augers.
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7.0 Laboratory Testing
As part of the study soil and water samples were retrieved for subsequent environmental testing.  

The required testing determinants or testing suites were defined by BCC Landscape Architects and 

Arborists.  All samples were couriered to ALS Pty Ltd for testing.  

Particle Size Distribution (PSD) testing was undertaken on samples retrieved from the test pit 

excavations.  The tests confirmed the alluvial deposits to be silty clay.

Interpretation of environmental testing is not part of the scope of this report and is discussed by

others as part of the study.

The soil and water laboratory test results are provided in Appendix C.

8.0 Hydrological Characterisation Study
Following the results of the groundwater monitoring and the indication of a confined aquifer system 

relative to pond levels and groundwater, a hydrological characterisation study was undertaken in 

order to provide further information to the near surface (top 1.0m) soil water properties that may be 

influencing the health of the trees.

The hydrological characterisation study report submitted by SMI is provided in Appendix D.

Reference should be made to the report for details on the procedures, locations and results of the 

study. The following factors are considered important to highlight:

All sample locations (0.1m, 0.40m, 0.70m and 1.0m depths) indicated very low hydraulic

conductivity (1x10-9 m/s).  

All samples had a high degree of saturation, between 66% and 76% at the time of 

sampling.

Relatively high water suction of the alluvial deposits potentially reducing the water 

availability to plant roots and the water drainage capacity.
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9.0 Discussion and Recommendations
It is understood that some options considered for rehabilitation include:

1. Changing the tree species to a species more tolerant to high soil moisture contents.

2. Permanently raising the ground surface levels along the avenue section to elevate trees 

and root systems above any high moisture content zone.

3. Installing a ‘global’ drainage system to remove water away from the roots. For example 

installing ‘herringbone’ pattern land drainage system.

4. Bulk earthworks option to excavate near surface soils and replace with suitable soil with 

incorporation of drainage system and possible cut off wall between the pond and the trees.

Options 1 and 2 above would require consideration by others, however from a geotechnical 

perspective aspects regarding Options 3 and 4 are discussed further. 

It is understood that there are a number of other factors potentially affecting tree health including 

the previously mentioned, phytophthora, as well as salinity of the alluvial deposits and degree of 

compaction that would be considered in terms of appropriate rehabilitation options.

Although herringbone drains would move water within the system of channels, it is considered that 

this may not be sufficient to cause a ‘dewatering’ of the alluvial deposits with very low hydraulic 

conductivity and high water retention. Notwithstanding any considerations for Options 1 and 2, at 

this stage from a geotechnical perspective the bulk earthworks option may be considered a

preferred option (between considered Options 3 and 4).

It is understood that for the bulk earthworks option the primary purpose would be for the 

replacement of the in-situ material with fresh, more suitable material for the critical root zone (with 

soil depth of 800 mm).  There are some important aspects that require consideration for the 

earthworks design, as follows:

The proposal for replacement of in-situ material with more permeable material does have 

some hydrology risks, in terms of the potential creation of a groundwater basin that may 

equilibrate to the existing condition.  Detailed consideration would be required for an 

appropriate drainage system ensuring outlet levels do not allow development of a basin and 

sufficient drainage from the area is allowed for.  In this regard, it is recommended that 

standpipe monitoring boreholes are installed within the soil replacement zone to monitor for 

water levels. Allowance should also be made for maintenance of the drainage system.
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The in-situ material has a low hydraulic conductivity and thus can be considered to be

somewhat of a barrier (provided replacement soil is drained).  Therefore any excavation 

should be kept as far as possible away from the pond.  Depending on the type of 

excavation and construction procedures considerations should still be given to temporary 

shoring wall for support of in-situ material and minimisation of seepage from the pond, e.g 

by construction of a cut-off wall.

Please take the time to read the attached document ‘Important Information About Your 

Geotechnical Engineering Report’, sections of which relate to the subsurface conditions.

Should you have any queries concerning this investigation, please contact  or 

.

Reviewed by:
Senior Engineering Geologist
Ground Engineering
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