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1 INTRODUCTION 

Coffey Geotechnics Pty Ltd (Coffey) was engaged by Jeffrey Smith from North East Business Park to 
carry out geotechnical studies at North East Business Park (NE-Business Park). We refer to our 
proposal B18367-AB-C dated 30 August 2006. This report presents the results of the desk study, Acid 
Sulphate field investigation and marina geotechnical field investigation. The geotechnical investigation 
for the marina area was submitted as a separate proposal, B18367-AC-A, submitted 2 November 2006. 
The report outlines the adopted methodology, objective and discusses the results of the field 
investigations. The last section contains recommendations and suggestions for further works.  

2 BRIEF AND SCOPE 

The brief and scope of the investigations are outlined in the aforementioned proposals and includes:   

• Develop a preliminary understanding of the presence of soils with the potential for acid sulphate 
(ASS) contamination 

• Regional geology across the site 

• Establish likely geotechnical conditions across the site such as presence of soft clay 

• Establish geotechnical issues that may be a constraint to the development and likely to have an 
impact on the future development plans 

• Preliminary use of suitability of site soils for use as fill  

• Advise on potential foundation types and quay wall retaining structures for conceptual design 
purposes 

The works include a desk study, aerial photo interpretation, site walkover and preliminary field 
investigation. 

The extend of the works and number of field investigation locations were selected to form a “broad 
brush” covering at least the different geomorphological features of the site. The results of this “broad 
brush” approach enables a better understanding of the extend of the ASS on the subject site and allow 
to estimate the extent of field investigations required to adhere to the requirements set out by 
Queensland Acid Sulphate Soils Investigations Team (QASSIT).  

A variation of the works was requested relating to foundation aspects in the marina area. A number of 
boreholes were carried out in the marina area.  The aim of this investigation was to establish 
geotechnical parameters for the foundations of multi-story developments.  

The adopted methodology and objective of the works are outlined in the next section.  

 

3 INVESTIGATION METHODOLOGY   

On of the objectives of the works is to gain an understanding for the potential for ASS in the subject 
site. The subject site measures approximately 760 ha.  The guidelines set out by QASSIT suggest 2 
sampling holes per hectare for sites bigger then 4ha, requiring approximately 1500 boreholes for the 
subject site. At this early stage of the development the expenditure associated with an investigation of 
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this magnitude was undesirable. Also, an investigation of this nature, at this stage would provide no 
significant benefit in terms of reduction of environmental or geotechnical risks associated with the 
proposed development.  

Based on these arguments an approach better reflecting the expenditure and geotechnical related to 
this stage of the development was required.  To achieve this the following, staged, approach was 
adopted.  

1. Aerial photo interpretation identifying distinct geomorphological features of the site 
combined with a site walkover establishing different soil types and verifying the photo 
interpretation.  

2. Classification of different landforms versus soil types, likely to have similar or comparable 
geotechnical properties.   

3. From the landform–soil type classification a limited number of Areas were identified. These 
Areas can now be individually targeted by field investigations. Factors taken into 
consideration with regards to sampling density and location were: nature and timeframe of 
proposed development, topographical location, soil type, area characteristics, available 
historical information and ecological, conservational and environmental constraints.  

From a development perspective the approach described above allows for distinguishing areas with 
potentially higher geotechnical or ASS risk from areas with potentially limited geotechnical or ASS risk. 
This distinction is based on the factors previously mentioned. From the landform area classification an 
estimate of the appropriate level of field investigations for specific areas can be established. This would 
result in a more focused and possibly more detailed ASS field investigation per area whilst reducing the 
magnitude or sampling density required for an overall field investigation.  

From an environmental perspective the approach creates an extra level of confidence with the use of 
the landform-soil type area identification. Each specific area would have been subjected to some ASS 
field investigation and as such by using the results of preliminary “broad brush” field investigation  
preliminary boundary conditions can be established. This will, at a later stage, allow the development of 
a more focused and possibly more detailed ASS field investigation per Area creating a higher level of 
certainty both per Area and for the subject site overall.    

The information from the field investigation, laboratory testing, interpretation and external information 
will be summarized in a Geotechnical Constraints Table. The Geotechnical Constraints table includes 
the information per Area required to assess Geotechnical risk, ASS related risk, constraints related to 
future stages of the development and possible solutions related to those constraints. The Geotechnical 
Constraints Table is presented in Section 9 of this report.  

4 AVAILABLE INFORMATION  

4.1 External Information 

The following information was used in the geotechnical and ASS assessment of the subject site: 

• Aerial photos - Department of Natural Resources, Mines and Water.  

• Geological Map, Sheet 9443, Caboolture, Geological Survey of Queensland 1919.  
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• “Guidelines for Sampling and Analysis of Lowland Acid Sulphate Soils (ASS) in Queensland 
1998”. Queensland Acid Sulphate Soils Investigations Team (QASSIT), Department of Natural 
Recourses, RSC, Indooroopilly – October 1998, Revision 4.  

• “Report on Acid Sulphate Soil and preliminary geotechnical investigation 2-32 and 34 Nolan 
Drive, Morayfield”. Douglas Partners Pty Ltd – February 2004.  

• “Geological Report on Caboolture Marina Site for Noosa Events Pty Ltd”. J.E. Siemon – 
September 2005.  

Table 4.1 summarizes the external borehole information used in the geotechnical and ASS assessment 
of the subject site. Some of the borehole identification has been changed to concur with the 
identification used by Coffey Geotechnics for the purpose of this report.  

The locations of the boreholes are shown on Figure 208. The borehole logs obtained from external 
information are included in Appendix A. 

Table 4.1: Summary of borehole information  

Source Date Borehole Identification 

Douglas Partners  July 2003 TP5, TP6, TP13 – TP17, TP20 – TP37 

Noosa Events Pty Ltd unknown P1 – P22 

Pacific Silica Pty Ltd unknown SPS403 – SPS406, SPS414 – SPS418 

Department of Natural Resources and Mines unknown CS477, CS478, CS505, CS506, CS508 

Department of Natural Resources and Mines unknown D1043 

4.2 Information provided by NE-Business Park 

The following information was provided by NE-Business Park Pty Ltd:  

• “Initial Advice Statement North East Business Park, Nolan Drive, Burpengary”. PMM Group – 
May 2006.  

• “Draft Terms of Reference for an Environmental Impact Statement”. The Coordinator-General – 
August 2006.  

• “North East Business Park EPBCA Referral Submission”. PMM Group – June 2006.  

• Email September 2006 containing Figures showing Proposed Land use and Roads 

• CD-Rom received October 2006 containing proposed land use and topographical survey 
information. The topographical survey also included the approximate Q100 level. This level has 
partially been used to select boundaries between different landforms.  

• Fax received December 2004 indicating revised proposed cut and fill areas.  

Figure 218 shows the site location including site boundaries. Figure 214 shows the proposed land use 
as suggested by NE-Business Park. The land use as shown is included as basis for the ASS and 
geotechnical interpretation. This investigation focuses predominantly on the Business Park and the 
Marin Area.  
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5 CURRENT INVESTIGATION 

5.1 Site Walkover by Coffey Geotechnics 

Coffey Geotechnical carried out a site walk over in October 2006. The purpose of the walkover was to 
confirm the results of the geomorphological aspects of the Aerial Photo interpretation and to identify the 
different soil types present on the site. The results of the site walkover are presented in Figure 219. The 
site walkover forms the basis of the soil type classification used in the landform area identification.  

5.2 Terrain Mapping 

The aerial photo interpretation and previously mentioned site walkover resulted in the identification of 
5Nos Soil types and 7Nos Landforms. This would potentially allow for 35Nos different Areas. Based on 
the topographical survey information and analysis of borehole information the number of Soil types was 
reduced to 4Nos and the number of Landforms was reduced to 6Nos. The soil descriptions were also 
modified based on the borehole information from the field investigation by Coffey Geotechnics. Table 
5.1 and Table 5.2 below the Soil Classification descriptions and Landform descriptions. The landform 
identification was carried out using the aerial photo interpretation. The boundaries of the different 
landforms was refined at a later stage based on the topographical survey information and the Q100 line. 
The elevation of the Q100 line was provided by NE-Business Park and was defined as RL3.5. 

Table 5.1: Soil Classification  

Cat Soil Classification Description 

2 Dune Sand Fine to medium grained, greyish white, well sorted, sand 

3 Sand or clayey or silty sand Pale brown or reddish brown, silty sand or brownish grey dry silty sand 

4 Clay – predominantly dry Reddish brown, stiff, dry sandy silty clay 

5 Clay – predominantly saturated Dark brown to black, soft, plastic, clay or silty clay 

 

Table 5.2: Landform Classification  

Cat Landform Description 

B Hill slopes Ground sloping towards higher altitude areas. 

C Plains – predominantly Dry Generally flat, with some areas uneven or undulating surface. Areas have no 

D Plains – predominantly Wet Generally flat, with some areas uneven or undulating. Areas may have standing 

E Streams, banks, river terraces Small streams or tributaries. Areas adjacent to river likely to flood 

F Mangrove, oxbows, swampy or extremely wet Mangrove areas, abandoned river channels likely lower lying, swampy areas 

G Dunes, sandy plains Aeolian deposits, predominantly as dunes but small areas relatively flat 

 

Using the landform descriptions shown in the Table 5.2, each of the landforms was assigned a typical 
or predominant soil type according to the descriptions in Table 5.1. As mentioned previously the soil 
types were identified during the site walkover.  
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The results of assigning the soil type to the specific landforms is graphically shown in Table 5.3, in 
Matrix form. The classification resulted in 10Nos different Areas, classed by Soil type-Landform Area 
combinations.  Table 5.3 shows the matrix with the Landform – Soil type combinations identified on the 
subject site. The colour coding of the matrix, representing a specific Landform Area, concurs with the 
colours used to identify Landform Areas in the Figures. Figure 213 shows the results of the Terrain 
Mapping. 

Table 5.3: Soil – Landform Category Matrix  
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5.3 Trial Pits and Boreholes for Soil Classificatio n and ASS Investigation 

As stated in Section 2 one of the objectives of the works was to identify areas with the potential for ASS 
and establish an estimate of the extend of ASS in those areas. Based the landform-soil type 
classification 10Nos Areas were identified. Each of these areas was analysed looking at the following 
factors:  external ASS related borehole information and laboratory test results, proposed land use and 
environmental and ecological constraints.  

The field investigation carried out by Coffey Geotechnics, for the purpose of ASS, comprised 9Nos 
boreholes (identified as LBH1 – LBH9) and 38 trial pits (identified as TPC1 – TPC38). Boreholes LBH1 
to LBH9 were carried out using a Edson 3000 tracked rig. The trial pits TPC1 to TPC38 were excavated 
using a 30T, 800SE KATO with 450 toothed bucket.   

Figure 205 shows the boreholes locations LBH1 – LBH9 and Figure 206 shows the trial pit locations 
TPC1 – TPC38 relative to the Landform Areas. An additional 11Nos trial pits (identified as TPK101 – 
TPK111) were excavated to confirm earlier results and obtain an understanding of the ASS in the 
proposed cut and fill areas. The locations of TPK101 – TPK111 and the proposed cut and fill areas are 
shown in Figure 207.  

Borehole and trial pit locations carried out at previous investigations are shown in Figure 208.  
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Samples were taken from the boreholes LBH and from the trial pits TPC and TPK and send for ASS 
screening tests. Undisturbed samples were taken from the first 3 meter of the LBH. Disturbed samples 
were taken from the trial pits TPC and TPK and the representative depth of the samples was estimated. 
The borehole logs for LBH1 – LBH9, TPC1 – TPC38 and TPK101 – TPK111 are included in Appendix 
A. The laboratory test results are discussed in Section 6.  

5.4 Boreholes in Marina Area 

NE-Business Park requested a variation on the field investigation targeting specifically the marina area. 
The focus of this variation of the field investigation was to obtain geotechnical parameters relevant to 
foundation design for high rise buildings. The boreholes should also provide a more accurate 
understanding of the geological profile at the marina basin area. An additional 9Nos boreholes 
(identified as MBH1 – MBH10) were drilled around the proposed marina basin. These boreholes were 
drilled to bedrock including and a minimum of 3m coring was carried out. The borehole locations for 
MBH are shown on Figure 204. SPT and U50 samples were taken and send for laboratory testing. The 
borehole logs MBH1 – MBH10 are included in Appendix A. The laboratory tests are discussed in 
Section 6.  

6 LABORATORY TESTING 

6.1 Acid Sulphate Testing 

The sampling from the boreholes was carried out according to the QASSIT guidelines. Samples were 
taken at least at 0.5m intervals and to a minimum depth of 2m below ground level or 1m below 
extraction depth. As mentioned in Section 5.2 sample depths from samples taken from TPC and TPK 
trial pits were estimated.  All samples obtained from the LBH boreholes and TPC and TPK trial pits 
were send for pH_f (pH – Fox) screen testing. Depending on the results of those tests selected samples 
were send for SPOCAS testing. Table 6.1 below summarizes the ASS laboratory testing results. The 
ASS laboratory test results are included in Appendix C.  

Table 6.1: ASS Sampling and Testing Summary  

Test Location  
Identification 

Nos of Samples 
collected  

Samples tested 
pH_f 

Samples tested 
SPOCAS 

Samples tested 
SPOCAS positive 

LBH 96 85 14 2 

TPC 21 26 8 3 

TPK 11 11 5 Results still outstanding  
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6.2 Geotechnical Testing 

Selected samples obtained from the MBH1-MBH10, LBH1-LBH9 and TPC1-TPC38 were send for 
geotechnical laboratory testing. The geotechnical testing carried out is summarised in Table 6.2 below.  

Table 6.2: Summary of Laboratory Testing  

Type of Test Moisture 

Content 

Atterberg 

Limits 

Sieve 

Analysis 

Triaxial 

(UU) 

Shrink 

Swell 

Comp CBR Cons  

MBH 18 9 18  3 - - 3 

LBH    -     

TPC 7 11 5  - 6 7 - 
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TP       4 4 

 

At the time of writing the geotechnical laboratory tests for MBH. LBH and TPC are still outstanding. 
Once finalised the results will be presented in a revision of this report. The laboratory test results for the 
TP sample locations are included in Appendix C. It should be noted that these tests are external 
information and have not been carried  out by Coffey Geotechnics. The TP sample locations, TP26, 
TP28, TP35 and TP37 fall entirely with the proposed cut and fill area No1.  

7 GEOLOGICAL AND GEOTECHNICAL INTERPRETATION  

7.1 Site Description 

The site comprises approximately 760Ha east of the Bruce Highway and south of the Caboolture river. 
The elevation varies from approximately RL15m to RL20m  along the western boundary, Noland Drive, 
and parts of the southern boundary to RL1 towards the river. At the time of the field investigations parts 
of the site were ploughed and de-vegetated. Protected and environmentally sensitive areas were 
vegetated. The areas to the north west of the site, towards the river, were wet with groundwater at 
surface.  

7.2 Regional Geology 

The subject site is underlain by Triassic – Jurrassic Landsborough Sandstone. The Landsborough 
sandstone follows a sequence of sandstone, siltstone shale and conglomerate. Overlying the 
Landsborough Sandstone is a sequence of sandy Quaternary units which is overlain, at specific 
locations, by sand dune deposits. The Quaternary units comprise varying proportions of sand, clay and 
silt. The sand dune deposit on the site, Landform Area  G2 (see Figure 213),  is thought to have been 
formed during the last ice age. The borehole information, both external and from the Coffey field 
investigations indicates the site is generally overlain by silty sands or clayey sands (from GL to 0.5m 
BGL) and inorganic clays followed by clayey sands or inorganic clays (from 0.5m BGL to 2.0m 
BGL. Coffee Rock has been encountered in some areas of the site. Coffee Rock is a hard cemented 
organic sand to loamy sand with high iron content.  
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The presence of Coffee Rock can sometimes be associated with ASS. Coffee Rock can appear hard 
when encountered by drilling or excavating but may behave brittle or decomposes when exposed to 
oxygen and water. The presence of Coffee Rock may present a constraint when piling or excavating.  
Table 7.1 summarises the regional geology based on the borehole and trial pit information. The soil 
sequence has been presented per landform area. 

Table 7.1: Summary of soil type per land form area  

Landform RL (m) Soil Thickness Depth Below 
Ground level 

Silty Sand (SM) 0.2m - 0.8m 0.0 - 0.8 

Clayey Sand (SC) 0.6m - 3.2m 1.4 - 4.0 B3 5.5 - 17.5 

Clay (CL) 0.4m - 3.0m 3.6 - 6.2 

Clay (CL) 2.5m - 5.0m 0.0 - 2.5 

Clayey Sand (SC) 1.8m - 6.4m 0.0 - 6.4 C3 2 - 3 

Clay (CH) approx 2.0m 5.0 - 8.5 

Clay (CH) 0.8m - 5.0m 0.0 - 5.0 

Clayey Sand (SC) 0.6m - 4.5m 1.0 - 4.5 C4 2 - 5 

Clay  (CH) 0.8m - 7.0m 0.0 - 7.6 

Silty Sand (SM) 0.4m - 0.6m 0.0 - 1.0 

Clay (CH) 0.6m - 2.0m 0.4 - 3.0 C5 2 - 5 

Clayey Sand (SC) 0.4m - 1.6m 1.0 - 3.4 

Clay  (CL) 0.2m - 0.4m 0.0 - 0.4 

Clay (CH) 1.2m - 10m 0.2 - 2.8 D3 2 - 5 

Clayey Sand (SC) approx 4.0m 10 - 14.6 

Clay  (CL) 1.0m - 1.8m 0.0 - 1.6 

Clayey Sand (SC) 1.0m - 3.4m 0.4 - 4.6 D5 1.5 - 2.5 

Clay (CH) 0.6m - 4.4m 0.4 - 6.6 

Clayey Sand (SC) 0.4m - 1.8m 0.0 - 1.8 
E5 1 - 3.5 

Clay  (CL) 1.0m - 2.6m 0.4 - 4.6 

Clay (CH) 1.0m - 3.0m  0.0 - 3.0 

Clayey Sand (SC) 0.6m - 2.8m 1.6 - 4.6 F5 2 - 3 

Clay  (CL) 1.0m - 2.6m 0.6 - 7.4 

Sand (SP) 0.2m - 2.2m 0.0 - 2.0 

Coffee Rock 0.4m - 0.6m 1.2 - 2.8 G2 1.5 - 3.5 

Clay (CH) 0.6m - 4.4m 2.4 - 9.0 

D4 2 - 3.5       
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7.3 Geology Marina Area 

Figure 209 shows the proposed marina area, relative to the Landform Areas, including the available 
borehole and trial pit information.  

The elevation of the proposed marina area is approximately between RL 0.5 and RL 2. The bottom of 
the basin is proposed at RL -6.  The proposed marina area includes Landform Areas  G2, D5 and C4 
(see Figure 213). The soil profile of the northern part of the marina area comprises soft grey-black clay 
overlying sequences of sand, clayey sand and clay.  

Depth to bedrock varies from approximately 9m below surface at the western side to 13m below surface 
at the eastern side of the proposed marine basin. The soil profile at the eastern side of the proposed 
marine basin comprises 2m to 3m of dune sand overlying medium to high plasticity clay. Groundwater 
at the marina area has been encountered between 0.5m and 1.5m BGL.  

At the western side of the proposed marina basing the soil profile comprise almost entirely of clay. 
Cross sections showing typical soil profiles of the proposed marina area are included in Figure 209.   

 

7.4 Geotechnical interpretation marina area 

Three geotechnical aspects of the proposed marina area are addressed. Firstly the foundation aspects 
for multi story buildings around the permitter of the proposed marina basin and secondly the quay walls 
or batter of proposed marina basin. Regarding the quay walls, NE-Business Park advised Coffey 
Geotechnics that the preferable construction method for the marina basin is the use of sheet piles. The 
third aspect is the excavation method of the marina basin.   

7.4.1 Geotechnical Parameters of the marina area 

Table 7.2 gives a summary of the soil parameters from a generalised soil profile of the proposed marina 
area. It should be noted that the parameters are estimated based on soil descriptions from borehole 
logs. Interpretations based on the laboratory tests will be included in a revision of this report.  

Table 7.2: Preliminary estimate of soil properties marina ar ea 

Soil Type Depth (m) Plasticity 
Effective  

Cohesion  

Effective Friction 

Angle 
mv  

Presumed Bearing 

Value (kPa) 

Sand 0.0 – 2.5 - - 32-37  150-500 

Clay 3 – 9 Medium to 

High 
1-5 17-25 0.15-0.3 75-125 

Sandy Clay 2 – 4 &  6 – 8 Medium to 

High 
0-5 26-32 >1.5 75-125 

Sandstone 9 - 12 Sandstone varies form extremely highly weathered to moderately weathered sandstone. 

Estimated Presumed Bearing Value from 2000kN/m2 – 8000kN/2  

Note: The values presented above are estimates based on soil descriptions. The estimates are obtained from different literature.  
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7.4.2 Foundations for multi story development at marina perimeter 

Based on the estimated soil properties presented in Table 7.1, the likely soil profile and the foundation 
requirements for the proposed multi-storey development at the perimeter of the proposed marina, piling 
is likely the most appropriate foundation solution.  The presence of sand layers would make driven piles 
the most desirable method. Alternatively bored pile systems can be used but, because of the 
aforementioned sand layers, would require casing. Piles should be driven onto bedrock to refusal. 
Bedrock level at the proposed marina area varies from approximately 9m BGL to 13m BGL.  

7.4.3 Quay wall design considerations 

As stated in the previous section NE-Business Park informed Coffey Geotechnics the preferred design 
for marina quay wall is sheet piles. The marina basin invert level is proposed at RL-6. This would put 
the invert level of the basin generally in medium to high plasticity clay, sandy clay. Towards the 
southern part of the marina basin the invert level would be in highly weathered sandstone. The soil 
profile varies along the perimeter of the proposed basin. Along the eastern border 2m to 3m of dune 
sand is overlying approximately 1m of gravel followed by clay. Along the southern and western border 
the soil profile comprises mostly high plasticity clay with, what could be, occasional fine to coarse 
grained sand lenses. Along the northern boundary the profile comprises black plastic clay overlying 
very loose well graded sand overlying high plasticity clay. Coffee Rock has been encountered in the 
marina area, see section 7.2. Ground water levels have been observed between 0.5m to 1.5m below 
ground level.  

Based on the soil profile and as requested by NE-Business Park, the considered design for the quay 
wall is anchored sheet piles. The required end-depth of the conjectured sheet pile wall depends on the 
passive resistance provided by the relevant soil strata and can be established during the detailed 
design phase of the marina area. It is possible that sections of the quay wall will be founded in bedrock. 
As stated, bedrock comprises highly weathered to extremely weathered sandstone. SPT values taken 
near the soil–rock interface are indicated as “refusal”. It is possible that sheet piles can not be driven to 
the required depth based on the available information on the bedrock. Where the application of sheet 
piles is restricted alternatives solutions can be elevating the proposed invert level of the marina basin 
above bedrock or the use of an alternative quay wall methods such as contiguous bored piles.  

With regard to the anchoring of the quay wall an important issue is the presence of the loose to very 
loose sand layer. During earthworks the sand will most likely behave as running sand which could 
undercut overlying soil layers if left exposed.  

The most suitable anchor type, configuration and strength should be established during the detailed 
design stage and depends on the preferred quay wall option.  

The most efficient construction method and sequence should be determined during the detailed design 
stage taking into account the aforementioned issues.  

Figure 209 shows cross sections of the marina area including the approximate invert level of the marina 
basin.  

7.4.4 Earthworks in the marina basin 

The invert level of the marina basin is proposed at RL-6. Ground level varies from approximately RL1 to 
RL3. Along the western side of the basin area bedrock is estimated to be more or less at constant level 
at approximately RL-5.  
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Along the eastern side of the basin bedrock level fluctuates from approximately RL-10 to RL-5. Along 
the southern side of the marina basin bedrock level varies from RL-5 to RL-8. Based on the elevation of 
the ground level in the marina basin area and the proposed invert level, earthworks volumes for the 
different soil types have been estimated. Table 7.2 below summarised the earthworks volumes based 
on the current borehole information.  For detailed soil description refer to Appendix A, borehole logs and 
Figure 209, cross sections and borehole locations in the marina area. 

 

Table 7.2: Earthworks volumes marina basin area  

Soil Type Estimated 
Volume (m 3) 

Description Excavation 
Method 

Dune Sand 360,000 Loose to very loose dredge / excavate 

Sand / Gravely Sand 275,000 Very loose to Very Dense dredge / excavate 

Sandy Clay / Gravely sandy clay 1,100,000 Medium plasticity to High Plasticity; Soft to 

Very Stiff  
excavate 

Clay 1,400,000 Medium plasticity to High Plasticity; Soft to 

Very Stiff 
excavate 

Sand Stone  300,000 Medium weathered to extremely highly 

weathered 
excavate 

   

8 PRESENCE OF ACID SULPHATE SOILS 

8.1 General discussion ASS 

Acid sulphate soils are soils containing iron sulphide and exist in an anaerobic state. Upon exposure to 
oxygen the iron sulphide is converted to iron sulphate, simultaneously releasing acid. Soils can be 
considered problematic in terms or ASS when they have the potential to release unacceptable 
quantities of acid due to the oxidation of sulphide upon exposure to oxygen.   

The requirements followed in preparation of this report are the ASS sampling and testing guidelines by 
QASSIT (See also section 4). Following the guidelines, samples have been collected at 0.5m intervals 
and to 2m below surface.The sample depth for the latter has been estimated. After collection the 
samples have been stored in dry ice containers. The samples selected for testing have been send to an 
accredited laboratory for screening tests and, after a second stage of selection, SPOCAS testing.  

To establish the extent of ASS on the subject site 9Nos boreholes (LBH), 38 trial pits (TPC) and an 
additional 11Nos trial pits (TPK) were drilled and excavated by Coffey Geotechnics (see also Section 
5.2). The logs for the trial pits and boreholes are included in Appendix A. External borehole information 
relating to ASS has been included in the analysis. Figure 212 shows both internal and external borehole 
and trial pit locations relating to ASS. The external trial pit locations are identified by prefix TP and were 
carried out by Douglas Partners in July 2003.  
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The locations where samples were taken and subsequently tested positive for ASS are marked with a 
red circle. The borehole locations and results per borehole are included in Figure 212. Table 8.1 below 
summarizes the sample locations, screening tests, SPOCAS tests and positive SPOCAS tests per 
landform.  

 

Table 8.1: Summary ASS testing  

B3 C3 C4 C5 D3 D4 D5 E5 F5 G2

B3 C3 C4 C5 D3 D4 D5 E5 F5 G2
Test location per landform 19 2 12 24 10 0 4 3 4 5 83

ASS Screen testes 6 2 8 20 8 0 4 3 4 4 59

SPOCAS TESTED 1 1 4 11 0 0 1 2 2 0 22

SPOCAS positive 0 0 1 8 0 0 0 2 1 0 12

%  TESTED 32% 100% 67% 83% 80% 0% 100% 100% 100% 80%

% TESTED  POSITIVE 0% 0% 8% 33% 0% 0% 0% 67% 25% 0%

LANDFORM AREA

 

From the test results it appears that, based on the “broad brush” approach, Landform Areas C4, C5, E5 
and F5 contain ASS. Taking into account the sampling density, it is possible that Landform Areas B3 
and G2 and D3 are less likely to contain ASS. Although samples taken from Landform Areas C3 and D5 
did not test positive for ASS the sample density would suggest additional screening should be carried 
out before the presence of ASS can be concluded in those areas.  

The primary focus of this investigation is on the business park area and marina area.  Taking the 
objective of this investigation into consideration two important findings are presented. Firstly the 
Landform Area B3 east of Noland Drive, which approximately follows the boundary of the proposed 
business park area, does not appear to have ASS. Secondly, the proposed marina area, covering parts 
of Landform Area D5, C4, F5 and G2 does contain ASS.  

No ASS was recorded in Landform area B3 and this is likely to be the result of this landform area, 
landform “B”, being defined as higher altitude areas, approximately >RL4 (see section 5.1). It should be 
noted that as a rule soil texture, in this case soil category “3” , can not be taken as an indication of 
presence of non-presence of ASS. 

The majority of the proposed marina area falls in Landform Area C4. Within the proposed marina area 
Landform Area F5, landform “F” defined as “mangrove, oxbow, swampy or extremely wet”, will almost 
certainly contain ASS throughout. Landform Area D5, within the proposed marina area, has not shown 
ASS in this investigation.  However, because of its proximity to the river, possible oxbow and mangrove 
areas and relatively low elevation it is suggested that additional testing is carried out, focussing on the 
area affected by the marina development.  

Given the variable nature of the geology in the marina area, see also Section 7.2, additional sampling 
and testing is required. The additional sampling should be focussing on the area within Landform Area 
C4 affected by the development of the proposed marina.  

Landform Area G2 and Landform Area D5 do not show ASS  based on the results of this investigation. 
Landform Area C4 requires further investigation into the extend of the ASS present within the area 
affected by the proposed marina area. 

The results of the ASS investigations are summarised in the Geotechnical Constraints Table presented 
in Section 9.  
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8.2 ASS relating to proposed cut and fill areas.  

Figure 210 shows the proposed cut and fill areas. The areas are approximate and are estimated from 
information provided by NE-Business Park. Based on the information available to date Cut and Fill area 
No1 falls within landform areas C4 which is confirmed as a landform area with a higher potential for 
ASS. Also, one sample location within Cut and Fill area No1 is confirmed as containing ASS.  

Cut and Fill area No2 covers landform areas F5, D5, B3, E5 and D3. No sample locations within Cut 
and fill area No2 has been tested positive for containing ASS. However, landform areas E5, F5 and C5 
have been confirmed as areas with a higher potential for ASS.  

Cut and Fill area No3 does not contain sample locations that have tested positive for ASS. Cut and Fill 
area No3 does fall within landform area C5 which has been confirmed as a landform area with a higher 
potential for ASS.  

9 GEOTECHNICAL CONSTRAINTS TABLE 

The Geotechnical Constraints Table is presented in Table 9.1 overleaf. The table summarises the 
interpretation of the geotechnical and environmental information available to date. It is envisaged that 
the table will be updated if and when new geotechnical or environmental information becomes 
available. The basis of the table is the proposed land use suggested by NE-Business Park as shown in 
Figure 214. The main variable of the table are the Landform Area definitions established by the terrain 
mapping and interpretation of trial pits and borehole logs. Table 9.2 summarizes the number of 
boreholes and boreholes source per land use area.  
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10 FURTHER STUDIES AND RECOMMENDATIONS 

Recommendation regarding further works can be separated in the following aspects of the development 
at NE-Business Park: 

• Recommendations and further works regarding the risk associated with ASS  

• Recommendations and further works related to the proposed marina area 

• Recommendations and further works developments within NE-Business Park.  

10.1 Recommendations related to ASS 

Further works related to the presence and related risk of ASS should be based on the landform area 
model that has been developed and outlined in this report. The landform area approach allows 
differentiation between areas with potentially high risk for ASS and areas with potentially low risk for 
ASS. The adopted approach allows for the preparation of an ASS management plan for each individual 
landform area or for each proposed land use and its related landform area(s).   

The level of further investigation required depends on the preliminary risk profile established with the 
field investigations outlined in this report. It is envisaged that, depending on the proposed development 
and associated land form area(s) the amount of required investigation locations can be reduced whilst 
still achieving an acceptable level of confidence in relation to the potential risk for ASS.  

Further works should aim to increase the accuracy of the boundaries of the landform areas and 
increase the accuracy of the general geological profile of the different landform areas. These works can 
be staged and carried out prior to commencement of the individual proposed developments.  

The focus of the further works should be governed by the proposed land use, i.e. is the particular area 
going to be developed and risk for ASS of the surrounding land form areas based on the preliminary 
investigations.  

Further investigations should provide an indication of the potential volumes of ASS in specific areas and 
could possibly lead to recommendations to allow for alternative land use of specific areas.  

10.2 Recommendations related to the proposed marina  area  

Further works in relation to the proposed marina area should comprise further development of the 
geological profile across the marina area.  The current investigation provides information on bedrock 
levels around the marina basin perimeter. At present limited information is available inside the marina 
basin. Further works should establish a more precise profile of the marina basin area for purposes of 
earthworks design and excavation methods.  
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Minor differentiation in soil profile could have significant impact on the geotechnical parameters related 
to the integrity of the quay wall. Therefore further works should be carried out along the perimeter of the 
marina basin close to or along the quay wall alignment.  

Further works should also include development specific field investigations and will depend on the 
nature, location and size and extend of proposed structures.  

10.3 Recommendations related the general developmen t  

Further works within the subject site will depend on the proposed developments at specific locations or 
areas within the site. Further field investigations will be required and can be staged prior to 
commencement of development of specific land use area. The level of field investigations and the 
details of further investigations will be based on preferred design and layout of roads and structures.  
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Appendix A 
Available Borehole Logs 











































































































































































































 

 

Appendix B 
Important Information about your Coffey Report 


































































