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2.2.2 Southern end of Lake Albert  

A total of ten boreholes were drilled in the vicinity of the three proposed Connector alignments. The boreholes 
were terminated at 3 m below the design invert level of the pipe or channel, whichever resulted in the lower 
elevation. These are the two, proposed, alternative Coorong Connector solutions under consideration. SPT 
tests were also undertaken at the boreholes, and split spoon samples were taken at 1 m intervals for soil 
inspection and ASS testing (refer Section 3 below).
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Figure 1: Location of Boreholes at the Narrung Narrows 
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The sand is calcareous and contains traces of gravels and shell fragments. By inspection and as identified from 
the insitu SPT tests, the cemented sand has the strength of very weak rock, which could not be broken by hand 
but was penetrable by the hollow auger. 

Clay was only encountered in borehole BH06, which is the borehole nearest to the lake, between -12.6 m AHD 
to the end of the borehole at -15.2 m AHD. 

The generalised subsurface profile at the Coorong Connector alignments is shown in Table 2. 

Table 2: Generalised Subsurface Profile at Southern end of Lake Albert 

Level from (m AHD) Level to (m AHD) Thickness (m) Description Typical SPT N Value 

+1.6 to +14.5 

(Ground level) 
+1.5 to +14.4 0.1 to 1.2 Fill or topsoil NA 

+1.5 to +14.4 
-23.5 to +3.5  

(end of borehole) 
10 to 27 

Very loose to very dense 

sand, calcareous, some 

cemented 

1 to 96 

 

The SPT N values recorded at different levels and locations at the site are shown in Figure 3. 

 

Figure 3: SPT N Value vs. Depth at the Coorong Connector alignments 

There is no evidence that the degree of cementation of sand at the site has a direct relationship with depth or 
location. As shown in Figure 3, the SPT N values scatter across the boreholes and depths.  
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4.2.2 EPBC Threatened Species and Protected Matters 

Threatened (EPBC Act) and Listed (NPW Schedules) flora and fauna species that may occur in the study area 
and the likelihood of the occurrence are listed in Appendix F. 

The EPBC Protected Matters Search Tool was applied to an area that encompassed the Narrung Narrows and 
Coorong Connector alignments, in addition to a 0.5 km buffer (results provided as Appendix G). 

A total of 22 Listed Threatened Species, 34 Listed Migratory Species, 41 Marine Species and one Threatened 
Ecological Community (TEC) were identified as potentially present (or suitable habitat present) in the project 
area. 

The Protected Matters search tool indicates that that seven (7) weed species and 19 invasive animal species 
may also potentially be present in the study area. 

The study area (and 0.5 km buffer) includes the wetland and terrestrial communities of Lakes Alexandrina and 
Albert and the Coorong, providing a diversity of habitats supporting a range of wildlife including threatened and 
migratory species. 

4.2.3 Summary of BDBSA Records 

DEWNR provided SKM with a comprehensive BDBSA data set concentrating on sightings of species listed 
under the EPBC Act or the NPW Schedules in the area, both historic and current. This data was reduced to 
those most relevant to the project sites using GIS software. A summary of the combined review of BDBSA 
sightings data and the output of the EPBC PMST is provided in Appendix F. 

4.3 Field Investigation Results 

A survey of the location of the proposed Narrung Narrows Regulator and the three Coorong Connector 
alignments was undertaken by SKM ecologist Rick Barratt, on 20 and 21 August, 2013. The survey was carried 
out by vehicle and on foot, during which remnant vegetation was described and mapped and an assessment of 
disturbance levels, habitat value and condition undertaken. The results of the survey are presented below. 

4.3.1 Remnant Vegetation 

4.3.1.1 Narrung Narrows 

The Narrung Narrows study area covers an area 50 m either side of Poltalloch Road, for 500 m from each ferry 
ramp of the eastern and western approaches. Remnant vegetation is primarily associated with the floodplain of 
Lake Alexandrina and the Narrung Narrows channel and is comprised of a number of communities that reflect 
past inundation frequency and duration. Significant areas of both approaches have been cleared for current and 
past infrastructure and there has been some amenity planting on the western approach and revegetation 
plantings on the eastern approach. Remnant vegetation communities have been mapped and are shown on 
Figure 5. 

The raised causeway of Poltalloch Road traverses Glasswort Sarcocornia quinqueflora, low, open shrubland on 
the outer floodplain of both approaches. Isolated patches of Salt Marsh Rush Juncus kraussii are present while 
the understorey is comprised of introduced grasses including Common Brome Bromus diandrus and Sea Barley 
Hordeum marinum (Figure 5). 

Patches of Lignum Muehlenbeckia florulenta shrubland are present in the regularly inundated parts of the 
floodplain adjacent to both approaches (Figure 6). Extensive areas of Common Reed Phragmites australis 
emergent, tall grassland dominate in shallow water and on the margin of the Lake and channel of both 
approaches (Figure 7). A small area of Sharp Club-rush Schoenoplectus pungens sedgeland is associated with 
an inundated depression bounded by the eastern causeway and a raised access track (Figure 8). 
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The raised causeway of Poltalloch Road and adjacent levee is devoid of native vegetation and supports 
introduced grasses and herbs including Rice Millet Oryzopsis miliacea, Kikuyu Grass Pennisetum 
clandestimum, Wild Sage Salvia verbenaca, False Caper Euphorbia terracina and Onion Weed Asphodelius 
fistulosis. Revegetation plantings are present north of the causeway on the eastern approach, while amenity 
plantings are confined to the western approach, with a single row of trees lining the southern side of Poltalloch 
Road Causeway and planted Tea-trees in the car park/roadside stop area (Figure 9). A row of Willows Salix 
babylonica line the eastern causeway near the ferry ramp (Figure 10) and a single tree near the western ramp 
was noted together with scattered juvenile Olive Olea europaea trees on the eastern causeway. 
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Figure 4: Narrung Narrows Vegetation Assessment 

Figure4: Narrung Narrows Vegetation Assessment 
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Figure 5: Glasswort low open-shrubland dominates the outer floodplain 

 

 

Figure 6: Lignum shrubland found on lower elevation floodplain 
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Figure 7: Large areas of emergent Common Reed tall closed-grassland line the lake and channel on both approaches 

 

 

Figure 8: Small inundated area adjacent to the eastern causeway with Sharp Club-rush sedgeland 
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Figure 9: Amenity plantings and slashed lawn areas on the western approach 

 

 

Figure 10: Weeping Willows line the causeway near the ferry ramp on the eastern approach 

4.3.1.2 Coorong Connector Alignment 1 

Alignment 1 extends from the south-western extremity of Lake Albert, approximately 1.8 km to the Northern 
Lagoon of the Coorong. The study area extends for approximately 100 m from the centre line of the proposed 
alignment either side. Remnant vegetation in the vicinity of Alignment 1 is confined to narrow strips adjacent to 
Lake Albert in the east, and the Coorong on the west. In addition, the alignment traverses near a small saline 
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depression that also supports remnant, native vegetation. The remainder of the alignment traverses cleared 
paddocks utilised for cropping and pasture. Remnant vegetation has been mapped in Figure 12. 

A constructed drain and adjacent levee bank separates cleared land from remnant vegetation bordering Lake 
Albert, which is comprised of a narrow strip (10 to 30 m wide) of Glasswort Sarcocornia quinqueflora low open 
shrubland with scattered patches of Salt Marsh Rush Juncus kraussii/Chaffy Saw-sedge Gahnia filum open 
sedgeland. Introduced grasses and herbs including Couch Grass Cynadon dactylon, Medic Medicago sp., 
Marshmallow Malva parviflora and Dock Rumex crispus are common throughout. Patches of Common Reed 
Phragmites australis tall, closed grassland extend for approximately 10 m in a discontinuous band on the Lake 
Albert side (Figure 12). 

Remnant native vegetation associated with a saline depression (covering approximately 1.5 ha) is found in the 
central section of the alignment and this area supports a low open shrubland community with Samphire 
Tecticornia halocnemoides ssp. halocnemoides, Seablite Sueda australis and Ruby saltbush Enchylaena 
tomentosa dominating together with patches of Salt Marsh Rush Juncus kraussii/Chaffy Saw-sedge Gahnia 
filum sedgeland. Couch grass and Barley Grass Hordeum marinum are common throughout and an isolated 
patch of the medium-sized shrub Common Boobialla Myoporum insulare, was also recorded (Figure 13). A large 
proportion of the saline depression has been fenced off from the surrounding cleared paddocks and is not 
grazed by livestock. 

Remnant vegetation adjacent to the Coorong is largely confined to a patchy narrow strip of Knobby Club-rush 
Ficinia nodosa open sedgeland near the shoreline (Figure 14). Exotic herbs and grasses dominate the ground 
storey with Couch Grass, Common Brome Bromus diandrus, Sea Spurge Euphorbia paralais common 
throughout. A single individual Coastal Daisy-bush Olearia axillaris was recorded near the shoreline (Figure 14). 
Open grassland and herbfield vegetation adjoins the narrow coastal strip and extends inland approximately 
200 m east to the farm boundary and the cleared cropping and pasture paddocks (Figure 15). Scattered clumps 
of the introduced perennial Veldt Grass Ehrharta calycina occur throughout together with Brome Bromus sp., 
Sea Barley Hordeum marinum, Wild Oats Avena fatua and False Caper Euphorbia terracina. Horehound 
Marrubium vulgare plants are scattered throughout while African Boxthorn Lycium ferocissimum is sparsely 
present. 
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Figure 11: Coorong connector alignments 1 and 2 Vegetation Assessment 
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Figure 12: Remnant vegetation bordering Lake Albert with Glasswort low open shrubland (right) and a band of Common Reed 
tall closed grassland on the lake side (left). Note a drain and low levee bank separates cleared land from the lakeside remnant 

vegetation. 

 

Figure 13: Saline depression supporting samphire low open shrubland (foreground) with patches of Chaffy Saw-sedge 
sedgeland 
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Figure 14: Strip adjacent to the Coorong dominated by Sea Spurge with scattered patches of Knobby Club-rush 

 

 

Figure 15: Exotic open grassland/herbfield with Veldt Grass clumps and African Boxthorn bushes in background 
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4.3.1.3 Coorong Connector Alignment 2 

Alignment 2 extends from near the south-western extremity of Lake Albert approximately 1.9 km to the Northern 
Lagoon of the Coorong, as shown in Figure 11. The study area extends 100 m from the centre line of the 
proposed alignment either side. Remnant vegetation in the vicinity of Alignment 2 is confined to narrow strips 
adjacent to Lake Albert in the east and the Coorong on the west. In addition, the alignment traverses near a 
small depression adjacent to Narrung Road that is fringed by remnant native vegetation. The remainder of the 
alignment traverses cleared paddocks utilised for cropping and pasture. Remnant vegetation has been mapped 
in Figure 12. 

Remnant vegetation bordering Lake Albert is comprised of a Glasswort Sarcocornia quinqueflora low open 
shrubland with scattered patches of Salt Marsh Rush Juncus kraussii/Chaffy Saw-sedge Gahnia filum open 
sedgeland found in a strip that varies from approximately 25 to 70 m wide. Scattered Ruby saltbush were 
present while Couch Grass dominates the understorey. Small patches of Common Reed Phragmites australis 
tall, closed grassland adjoin sections of the open shrubland on the Lake or east side (Figure 16). 

A small depression adjacent to Narrung Road is fringed by Swamp Paperbark Melaleuca halmaturorum tall 
shrubland with Veldt Grass dominating in an exotic grassland and herbfield understorey (Figure 17). 

A small saline depression supporting a sparse patchy cover of Chaffy Saw-sedge is located in the central 
portion of the alignment (Figure 18). 

Remnant vegetation adjacent to the Coorong is largely confined to a patchy, narrow strip of Knobby Club-rush 
Ficinia nodosa open sedgeland near the shoreline (Figure 19). Exotic herbs and grasses dominate the ground 
storey with Couch Grass, Common Brome Bromus diandrus, Sea Spurge Euphorbia paralais common 
throughout. Open grassland and herbfield vegetation adjoins the narrow coastal strip and extends inland 
approximately 110 m east to the farm boundary and the cleared cropping and pasture paddocks (Figure 20). 
Scattered clumps of the introduced perennial Veldt Grass Ehrharta calycina occur throughout together with 
Common Brome Bromus diandra, Sea Barley Hordeum marinum, Wild Oats Avena fatua and False Caper 
Euphorbia terracina. 

 

Figure 16: Remnant vegetation bordering Lake Albert with Glasswort low open shrubland (right) and patches of Common Reed 
tall closed grassland on the lake side 
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Figure 17: Swamp Paperbark tall shrubland over Veldt Grass fringes a small depression adjacent to Narrung Road 

 

 

Figure 18: Small depression with scattered patches of Chaffy Saw-sedge 
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Figure 19: Strip adjacent to the Coorong dominated by Sea Spurge with scattered patches of Knobby Club-rush 

 

 

Figure 20: Exotic open grassland/herbfield with Veldt Grass and False Caper dominating 
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4.3.1.4 Coorong Connector Alignment 3 

Alignment 3 extends from south-western Lake Albert approximately 3.2 km to the northern Lagoon of the 
Coorong. The study area extends for approximately 100 m from the centre line of the proposed alignment either 
side. Remnant vegetation in the vicinity of Alignment 3 is confined to narrow strips adjacent to Lake Albert in the 
east and the Coorong in the west and scattered small saline depressions with the remainder comprised of 
cleared cropping/pasture paddocks. 

Remnant vegetation bordering Lake Albert is comprised of a Glasswort Sarcocornia quinqueflora low open 
shrubland with dense Couch Grass Cynadon dactylon and Kikuyu Grass Pennisetum clandestimum on the 
outer margins of the lake floodplain found in a strip that varies from approximately 10 to 20 m wide. Scattered 
Lignum plants were also present. Areas of Common Reed Phragmites australis tall closed grassland line the 
lake edge and extend up to 40 metres into the waterbody in some sections (Figure 22). 

Glasswort Sarcocornia quinqueflora low open shrubland dominates in shallow saline depressions in the vicinity 
of the alignment near Narrung Road in the eastern end of the alignment (Figure 23). 

Remnant vegetation adjacent to the Coorong is largely confined to a narrow strip of Knobby Club-rush Ficinia 
nodosa +/- Salt Marsh Rush Juncus kraussii open sedgeland near the shoreline (Figure 24). Exotic herbs and 
grasses dominate the ground storey with Marram Grass Ammophila arenaria, Couch Grass, Sea Spurge 
Euphorbia paralais common throughout. Open grassland and herbfield vegetation adjoins the narrow coastal 
strip and extends inland approximately 110 m east to the farm boundary and the cleared cropping and pasture 
paddocks (Figure 25). Scattered clumps of the introduced Perennial Veldt Grass Ehrharta calycina occur 
throughout together with Brome Bromus sp., Sea Barley Hordeum marinum, Medic Medicago spp. and False 
Caper Euphorbia erracina. 
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 Figure 21: Coorong connector alignment 3 Vegetation Assessment 
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Figure 22: Glasswort low open shrubland with Couch and Kikuyu Grass (foreground) and Common Reed tall grassland 
adjoining Lake Albert 

 

 

Figure 23: Saline depressions near Narrung Road support Glasswort (Samphire) low open shrubland 
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Figure 24: Narrow strip of Knobby Club-rush sedgeland with introduced grasses and herbs lines the banks of the Coorong 

 

 

Figure 25: Perennial Veldt Grass open grassland with introduced herbs inland from the Coorong with cleared cropping/pasture 
paddock in background 
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4.4 Summary 

The proposed Narrung Narrows regulator site traverses several terrestrial and wetland vegetation communities 
associated with the Lake Alexandrina floodplain and Narrung Narrows channel that provides important habitat 
for wildlife. Remnant vegetation was assessed to be in moderate condition, with significant areas cleared for 
infrastructure and introduced plant species, including several declared weeds, common throughout. However as 
construction is likely to be undertaken in the cleared corridor of the Poltalloch Road causeway, direct impacts 
are likely to be minor. Further investigation into the marine and aquatic aspects outside the scope of this report 
will be required to achieve a decision between the proposed options based on environmental outcomes. 

Remnant vegetation in the vicinity of each of the potential Coorong Connector alignments is confined to narrow 
strips (approximately 10 to 30 m wide) adjacent to Lake Albert in the east and the Coorong on the west. Small 
saline depressions supporting remnant vegetation are present in the buffer area of all three alignments, 
however none are traversed by the proposed alignments. Remnant vegetation has been exposed to significant 
edge effects including wind, fertiliser drift and weed infiltration and was assessed to be in poor condition. Each 
of the Connector options will require minimal vegetation clearance, resulting in minor, localised and transient 
environmental impacts. 

The impacts as a result of construction of a regulator, partial or full removal of the causeway or the Coorong 
Connector structure could include vegetation clearance or disturbance, transportation of sediment, or altered 
inundation conditions. Considering that the remnant vegetation is so limited, any further clearance or impact to 
the vegetation should be avoided, but would most likely be very limited. Furthermore, depending on final design, 
any impacts are likely to be transient, with little significance for fauna populations. Considering that no 
significant vegetation values at any of the possible Coorong Connector alignments have been identified, 
vegetation is not expected to be a factor from which any single alignment can be discerned as preferable. 
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Table 14: Survey Control Records for Lake Albert/Coorong Connector and Narrung Narrows 

PSM No. 
Published 

Easting 

Published 

Northing 

Published 

AHD Height 

Delta E By 

Survey 

Delta N By 

Survey 

Delta H By 

Survey 
Comment 

6726/1636 340002.553 6048396.606 2.029 0.000 0.000 0.000 

Adopted for 3 

Coorong 

Connector 
Alignments  

6726/1276 342368.751 6042783.096 4.67 0.012 0.019 0.019  

6726/1573 338187.148 6046285.33 6.451 -0.011 0.003 0.004  

6726/1615 343234.967 6043964.915 3.687 0.000 0.013 -0.009  

6726/1632 338524.117 6045934.683 11.09 0.008 0.006 -0.004  

6726/2063 342558.724 6044114.253 1.306 0.015 0.013 -0.036  

6726/1398 334919.409 6068510.428 0.938 0.000 0.000 0.000 

Adopted for 

South 

Western 

Shore of 
Narrows 

6726/1624 335280.659 6068472.978 0.896 -0.003 0.017 -0.007  

6726/4024 336212.194 6068921.61 9.551 0.000 0.000 0.000 

Adopted for 

North Eastern 

Shore of the 

Narrung 
Narrows 

6726/1676 335950.79 6068747.212 0.761 -0.099 -0.078 0.013 Damaged 

5.3 Topographic and Engineering Survey 

5.3.1 Overview 

The survey work has been undertaken in order to support the engineering works of a proposed management 
action to increase control over salinity levels in Lake Albert.  

To achieve this design outcome a topographical and engineering detail survey was conducted over each 
proposed Coorong Connector alignment and at the Western and Eastern Banks of the Narrung Narrows. 

5.3.2 Objectives 

The objectives of the engineering detail and level survey of the specified areas was to define all features that 
may influence the design including alignment lengths, long sections, cut and fill requirements etc. 

5.3.3 Survey Accuracy 

The topographic feature survey was completed within +/- 0.04 m Horizontal and +/- 0.04 m Vertical relative local 
uncertainties at 95% confidence and coordinated to MGA94 Zone 54 South and AHD datums respectively. 

5.3.4 Topographic and Engineering Survey 

Prior to the commencement of survey works, three separate Coorong Connector alignments were supplied as 
part of the survey instruction, with a nominal 200 m wide topographic survey corridor to be captured. For survey 
at the Western and Eastern Bank of the Narrung Narrows the survey instruction was to capture sufficient 
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topographic and engineering feature detail within the road reserve approach to each landing, for a length of 
approximately 500 m from each embankment for a 50 m width.  

For each selected location all engineering features including drainage, topography, dwellings, service pits and 
marks, road formation, pavement & signage, were surveyed. 

5.3.5 Drafting 

All survey observations and feature codes were undertaken in accordance with Standard SKM/Defence Survey 
code-list. Reduction and modelling of Survey data in 12d has been carried out using appropriate mapfile, 
symbol and linestyles. Final survey plans have been drafted in SKM AutoCAD output templates and printed 
to.pdf files for review.  

Topographic survey plans of each location are shown in Appendix H. 
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Appendix B. Well Permits 
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Appendix C. Borehole Logs 
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(P: Peak Su R: Residual Su)
N  SPT blows per 300mm
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REACTION RATE - PEROXIDE
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M   moderate reaction
H   vigorous reaction
X   volcanic, very vigorous reaction
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8.45

7.97

7.95

8.17

8.31

8.00m

M

W

S - F

F

L

L

L

L

L - M

L - M

CLAY (CH); high plasticity clay, grey-blue, with pockets of fine to medium
grained subangular to subrounded sand, strong organic odour (continued)

As above, dark grey

SAND (SW); fine to coarse grained subangular to subrounded sand, grey,
strong hydrogen sulphide odour

As above, mottled black/dark grey

7.50: SPT Recovery: 0.5 m

10.00: SPT Recovery: 0 m

7.66

7.91

7.61

1.92

1.99

H
A

D

0.79

0.06

0.34

6.25

6.32

SPT
1, 2, 1
N*=3

7.95m

SPT
2, 2, 3
N=5

10.45m

6.00m

7.00m
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9.00m
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U 7 - 7.5m
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D 10.5 -
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8.0

8.5

9.0

9.5

10.0

10.5

< 12 kPa   {0-2}
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Very Stiff
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Medium Dense
Dense
Very Dense
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GROUNDWATER SYMBOLS
= Water level (static)

= Water inflow
= Water outflow

PP Hand Penetrometer
SV Hand Vane Shear
(P: Peak Su R: Residual Su)
N  SPT blows per 300mm

MOISTURE CONDITION

REACTION RATE - PEROXIDE
L   slight effervescence
M   moderate reaction
H   vigorous reaction
X   volcanic, very vigorous reaction

= Water level (during drilling)
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W L

D

VD

SAND (SW); fine to coarse grained subangular to subrounded sand, grey,
strong hydrogen sulphide odour (continued)

As above, pale brown, weaker organic odour

As above, grey

As above, pale brown mottled brown

13.00: SPT Recovery: 0.4 m

16.00: SPT Recovery: 0.41 m

H
A

D

SPT
7, 16, 19
N*=35

13.45m

SPT
10, 29,
41
N*=70

16.45m

13.00m

16.00m

R
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12.5
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< 12 kPa   {0-2}
12 - 25    {2-4}
25 - 50    {4-8}
50 - 100   {8-15}
100 - 200  {15-30}
> 200 kPa  {>30}

Very Soft
Soft
Firm
Stiff
Very Stiff
Hard

VS
S
F
St
VSt
H

DENSITY (N-value) CONSISTENCY (Su) {N-value}SAMPLES & FIELD TESTSDRILLING
Very Loose
Loose
Medium Dense
Dense
Very Dense
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VD

0 - 4
4 - 10
10 - 30
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D     Disturbed Sample
B     Bulk Sample
ES   Env Soil Sample
EW  Env Water Sample
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GROUNDWATER SYMBOLS
= Water level (static)

= Water inflow
= Water outflow

PP Hand Penetrometer
SV Hand Vane Shear
(P: Peak Su R: Residual Su)
N  SPT blows per 300mm

MOISTURE CONDITION

REACTION RATE - PEROXIDE
L   slight effervescence
M   moderate reaction
H   vigorous reaction
X   volcanic, very vigorous reaction

= Water level (during drilling)
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21.30m

W

M

VD

St

SAND (SW); fine to coarse grained subangular to subrounded sand, grey,
strong hydrogen sulphide odour (continued)
As above, pale brown

A above, becoming finer grained sand, brown mottled yellow

Silty CLAY (CL); low plasticity clay, grey mottled brown/yellow, with fine grained
sand, organic odour

19.00: SPT Recovery: 0.48 m

H
A

D

SPT
11, 26,
33
N*=59

19.45m

19.00m

22.00m

D 19 - 20m

20.00m

R
L 

(m
)

-15.8

-16.3

-16.8

-17.3

-17.8

-18.3

-18.8

-19.3

-19.8

-20.3

D
E

P
T

H
 (

m
)

17.0

17.5

18.0

18.5

19.0

19.5

20.0

20.5

21.0

21.5

< 12 kPa   {0-2}
12 - 25    {2-4}
25 - 50    {4-8}
50 - 100   {8-15}
100 - 200  {15-30}
> 200 kPa  {>30}

Very Soft
Soft
Firm
Stiff
Very Stiff
Hard

VS
S
F
St
VSt
H

DENSITY (N-value) CONSISTENCY (Su) {N-value}SAMPLES & FIELD TESTSDRILLING
Very Loose
Loose
Medium Dense
Dense
Very Dense
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L
MD
D
VD

0 - 4
4 - 10
10 - 30
30 - 50
50 - 100

D     Disturbed Sample
B     Bulk Sample
ES   Env Soil Sample
EW  Env Water Sample

M
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U
R
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D
R

IL
L

IN
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T

E
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IL

GROUNDWATER SYMBOLS
= Water level (static)

= Water inflow
= Water outflow

PP Hand Penetrometer
SV Hand Vane Shear
(P: Peak Su R: Residual Su)
N  SPT blows per 300mm

MOISTURE CONDITION

REACTION RATE - PEROXIDE
L   slight effervescence
M   moderate reaction
H   vigorous reaction
X   volcanic, very vigorous reaction

= Water level (during drilling)
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M StSilty CLAY (CL); low plasticity clay, grey mottled brown/yellow, with fine grained
sand, organic odour (continued)

As above, pale grey

As above, pale brown, with pockets of fine to medium grained subangular to
subrounded sand

As above, grey

As above, dark grey

As above, grey mottled yellow, trace fine grained sand

22.50: SPT Recovery: 0.57 m

25.00: SPT Recovery: 0.47 m

H
A

D

SPT
5, 6, 8
N*=14

22.95m

SPT
5, 7, 8
N*=15

25.45m

22.50m

25.00m

U 22 -
22.5m

22.50m

R
L 

(m
)

-21.3

-21.8

-22.3

-22.8

-23.3

-23.8

-24.3

-24.8

-25.3

-25.8

D
E

P
T

H
 (

m
)

22.5

23.0

23.5

24.0

24.5

25.0

25.5

26.0

26.5

27.0

< 12 kPa   {0-2}
12 - 25    {2-4}
25 - 50    {4-8}
50 - 100   {8-15}
100 - 200  {15-30}
> 200 kPa  {>30}

Very Soft
Soft
Firm
Stiff
Very Stiff
Hard

VS
S
F
St
VSt
H

DENSITY (N-value) CONSISTENCY (Su) {N-value}SAMPLES & FIELD TESTSDRILLING
Very Loose
Loose
Medium Dense
Dense
Very Dense

VL
L
MD
D
VD

0 - 4
4 - 10
10 - 30
30 - 50
50 - 100

D     Disturbed Sample
B     Bulk Sample
ES   Env Soil Sample
EW  Env Water Sample

M
O
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U
R

E

D
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E
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GROUNDWATER SYMBOLS
= Water level (static)

= Water inflow
= Water outflow

PP Hand Penetrometer
SV Hand Vane Shear
(P: Peak Su R: Residual Su)
N  SPT blows per 300mm

MOISTURE CONDITION

REACTION RATE - PEROXIDE
L   slight effervescence
M   moderate reaction
H   vigorous reaction
X   volcanic, very vigorous reaction

= Water level (during drilling)
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30.00m

M St

H

Silty CLAY (CL); low plasticity clay, grey mottled brown/yellow, with fine grained
sand, organic odour (continued)

As above, mottled grey/brown/yellow, trace fine grained sand, fissured (sand
in fissures)

As above, black mottled dark brown

EOH at 30 m bgl

28.50: SPT Recovery: 0.5 m

H
A

D

SPT
4, 6, 7
N*=13

28.95m

28.00m

28.50m

U 28 -
28.5m

28.50m

R
L 

(m
)

-26.8

-27.3

-27.8

-28.3

-28.8

-29.3

-29.8

-30.3

-30.8

-31.3

D
E

P
T

H
 (

m
)

28.0

28.5

29.0

29.5

30.0

30.5

31.0

31.5

32.0

32.5

< 12 kPa   {0-2}
12 - 25    {2-4}
25 - 50    {4-8}
50 - 100   {8-15}
100 - 200  {15-30}
> 200 kPa  {>30}

Very Soft
Soft
Firm
Stiff
Very Stiff
Hard

VS
S
F
St
VSt
H

DENSITY (N-value) CONSISTENCY (Su) {N-value}SAMPLES & FIELD TESTSDRILLING
Very Loose
Loose
Medium Dense
Dense
Very Dense

VL
L
MD
D
VD

0 - 4
4 - 10
10 - 30
30 - 50
50 - 100

D     Disturbed Sample
B     Bulk Sample
ES   Env Soil Sample
EW  Env Water Sample

M
O

IS
T

U
R

E

D
R
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IN
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A
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E
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D
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T
A

IL

GROUNDWATER SYMBOLS
= Water level (static)

= Water inflow
= Water outflow

PP Hand Penetrometer
SV Hand Vane Shear
(P: Peak Su R: Residual Su)
N  SPT blows per 300mm

MOISTURE CONDITION

REACTION RATE - PEROXIDE
L   slight effervescence
M   moderate reaction
H   vigorous reaction
X   volcanic, very vigorous reaction

= Water level (during drilling)
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WB     Washbore
RR      Rock Rolling
AH      Air Hammer

C
ha

ng
e

in
 p

H

SPT SPT Sample
U     U50 Sample
W    Water Sample
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CONTRACTOR  :  Drilling Solutions

SURFACE ELEVATION  :  1.20 m  (AHD)
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0.30m

1.50m

3.50m

4.00m

D

W

L

S

L

Silty Gravelly SAND (SM); fine to coarse grained subangular to subrounded
sand, brown mottled white, fine to coarse grained subangular gravel

Silty SAND (SM); fine to medium grained subangular to subrounded sand,
brown mottled orange/white, with pockets of mottled white/brown clay

Sandy CLAY (CL); low plasticity clay, orange-brown, fine to coarse subangular
to subrounded grained sand, with fine to medium subangular gravel

As above, grey

As above, trace fine grained subangular to subrounded gravel

Sandy GRAVEL (GW); fine to coarse grained subangular gravel (up to
40mm), mottled grey/white, fine to coarse  subangular to subrounded grained
sand, with silt

Clayey SAND (SC); fine to coarse grained subangular to subrounded sand,
grey, with pockets of medium plasticity green/grey clay, trace shell fragments
up to 5mm, slight hydrogen sulphide odour

1.00: SPT Recovery: 0.15 m

1.50: Groundwater encountered

4.00: SPT Recovery: 0.41 m

H
A

D

19
/0

9/
13

SPT
7, 3, 1
N*=4

1.45m

SPT
1, 3, 2
N*=5

4.45m

1.00m

4.00m

5.50m

R
L 

(m
)

1.8

1.3

0.8

0.3

-0.2

-0.7

-1.2

-1.7

-2.2

-2.7

D
E

P
T

H
 (

m
)

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

< 12 kPa   {0-2}
12 - 25    {2-4}
25 - 50    {4-8}
50 - 100   {8-15}
100 - 200  {15-30}
> 200 kPa  {>30}

Very Soft
Soft
Firm
Stiff
Very Stiff
Hard

VS
S
F
St
VSt
H

DENSITY (N-value) CONSISTENCY (Su) {N-value}SAMPLES & FIELD TESTSDRILLING
Very Loose
Loose
Medium Dense
Dense
Very Dense

VL
L
MD
D
VD

0 - 4
4 - 10
10 - 30
30 - 50
50 - 100

D     Disturbed Sample
B     Bulk Sample
ES   Env Soil Sample
EW  Env Water Sample

M
O

IS
T

U
R

E

D
R

IL
L

IN
G

 &
W

A
T

E
R

D
E

T
A

IL

GROUNDWATER SYMBOLS
= Water level (static)

= Water inflow
= Water outflow

PP Hand Penetrometer
SV Hand Vane Shear
(P: Peak Su R: Residual Su)
N  SPT blows per 300mm

MOISTURE CONDITION

REACTION RATE - PEROXIDE
L   slight effervescence
M   moderate reaction
H   vigorous reaction
X   volcanic, very vigorous reaction

= Water level (during drilling)

C
O

N
S

IS
T

E
N

C
Y

 /
D

E
N

S
IT

Y

pH
F

O
X

pH
F

R
ea

ct
io

n 
R

at
e

G
R

A
P

H
IC

LO
G

HQ        HQ Coring
NQ        NQ Coring
PQ        PQ Coring
NMLC   NMLC Coring

FIELD DATA
MATERIAL DESCRIPTION

(Classification Symbol) SOIL NAME: Plasticity or Particle Characteristics,
Colour, Secondary and Minor Components,

Structure, Additional Observations

COMMENTS
Field Test Data

& Other Observations
S

A
M

P
L

E
S

 &
S

P
T

 D
A

T
A

D     Disturbed Sample
B     Bulk Sample
ES   Env Soil Sample
EW  Env Water Sample

D = Dry   M = Moist   W = Wet

HA      Hand Auger
HAD   Hollow Auger Drilling
WB     Washbore
RR      Rock Rolling
AH      Air Hammer

C
ha

ng
e

in
 p

H

SPT SPT Sample
U     U50 Sample
W    Water Sample
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7.00m

9.50m

10.00m

W

M

W

L

VS

MD

Clayey SAND (SC); fine to coarse grained subangular to subrounded sand,
grey, with pockets of medium plasticity green/grey clay, trace shell fragments
up to 5mm, slight hydrogen sulphide odour (continued)

Silty Sandy CLAY (CI); medium plasticity clay, dark grey, pockets of fine to
medium grained subangular to subrounded sand, with shell fragments up to
2mm, strong hydrogen sulphide odour

Clayey SAND (SC); fine to medium grained subangular to subrounded sand,
grey-green, medium plasticity clay, strong hydrogen sulphide odour

SAND (SP); fine to medium grained subangular to subrounded sand, grey,
organic odour

7.00: SPT Recovery: 0.6 m

10.50: SPT Recovery: 0.43 m

H
A

D

SPT
1, 0, 0
N*=0

7.45m

SPT
4, 4, 7
N*=11

10.95m

7.00m

8.50m

10.50m

U 5.5 -
5.9m

5.90m

D 8.5 -
9.5m

9.50m

R
L 

(m
)

-3.7

-4.2

-4.7

-5.2

-5.7

-6.2

-6.7

-7.2

-7.7

-8.2

D
E

P
T

H
 (

m
)

6.0

6.5

7.0

7.5

8.0

8.5

9.0

9.5

10.0

10.5

< 12 kPa   {0-2}
12 - 25    {2-4}
25 - 50    {4-8}
50 - 100   {8-15}
100 - 200  {15-30}
> 200 kPa  {>30}

Very Soft
Soft
Firm
Stiff
Very Stiff
Hard

VS
S
F
St
VSt
H

DENSITY (N-value) CONSISTENCY (Su) {N-value}SAMPLES & FIELD TESTSDRILLING
Very Loose
Loose
Medium Dense
Dense
Very Dense

VL
L
MD
D
VD

0 - 4
4 - 10
10 - 30
30 - 50
50 - 100

D     Disturbed Sample
B     Bulk Sample
ES   Env Soil Sample
EW  Env Water Sample

M
O

IS
T

U
R

E

D
R

IL
L

IN
G

 &
W

A
T

E
R

D
E

T
A

IL

GROUNDWATER SYMBOLS
= Water level (static)

= Water inflow
= Water outflow

PP Hand Penetrometer
SV Hand Vane Shear
(P: Peak Su R: Residual Su)
N  SPT blows per 300mm

MOISTURE CONDITION

REACTION RATE - PEROXIDE
L   slight effervescence
M   moderate reaction
H   vigorous reaction
X   volcanic, very vigorous reaction

= Water level (during drilling)

C
O

N
S

IS
T

E
N

C
Y

 /
D

E
N

S
IT

Y

pH
F

O
X

pH
F

R
ea

ct
io

n 
R

at
e

G
R

A
P

H
IC

LO
G

HQ        HQ Coring
NQ        NQ Coring
PQ        PQ Coring
NMLC   NMLC Coring

FIELD DATA
MATERIAL DESCRIPTION

(Classification Symbol) SOIL NAME: Plasticity or Particle Characteristics,
Colour, Secondary and Minor Components,

Structure, Additional Observations

COMMENTS
Field Test Data

& Other Observations
S

A
M

P
L

E
S

 &
S

P
T

 D
A

T
A

D     Disturbed Sample
B     Bulk Sample
ES   Env Soil Sample
EW  Env Water Sample

D = Dry   M = Moist   W = Wet

HA      Hand Auger
HAD   Hollow Auger Drilling
WB     Washbore
RR      Rock Rolling
AH      Air Hammer

C
ha

ng
e

in
 p

H

SPT SPT Sample
U     U50 Sample
W    Water Sample
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W MD

VD

SAND (SP); fine to medium grained subangular to subrounded sand, grey,
organic odour (continued)

As above, pale brown

13.00: SPT Recovery: 0 m

16.00: SPT Recovery: 0 m

H
A

D

SPT
11, 21,
33 N=54

13.45m

SPT
9, 25, 26
N=51

16.45m

13.00m

16.00m

R
L 

(m
)

-9.2

-9.7

-10.2

-10.7

-11.2

-11.7

-12.2

-12.7

-13.2

-13.7

D
E

P
T

H
 (

m
)

11.5

12.0

12.5

13.0

13.5

14.0

14.5

15.0

15.5

16.0

< 12 kPa   {0-2}
12 - 25    {2-4}
25 - 50    {4-8}
50 - 100   {8-15}
100 - 200  {15-30}
> 200 kPa  {>30}

Very Soft
Soft
Firm
Stiff
Very Stiff
Hard

VS
S
F
St
VSt
H

DENSITY (N-value) CONSISTENCY (Su) {N-value}SAMPLES & FIELD TESTSDRILLING
Very Loose
Loose
Medium Dense
Dense
Very Dense

VL
L
MD
D
VD

0 - 4
4 - 10
10 - 30
30 - 50
50 - 100

D     Disturbed Sample
B     Bulk Sample
ES   Env Soil Sample
EW  Env Water Sample

M
O

IS
T

U
R

E

D
R

IL
L

IN
G

 &
W

A
T

E
R

D
E

T
A

IL

GROUNDWATER SYMBOLS
= Water level (static)

= Water inflow
= Water outflow

PP Hand Penetrometer
SV Hand Vane Shear
(P: Peak Su R: Residual Su)
N  SPT blows per 300mm

MOISTURE CONDITION

REACTION RATE - PEROXIDE
L   slight effervescence
M   moderate reaction
H   vigorous reaction
X   volcanic, very vigorous reaction

= Water level (during drilling)

C
O

N
S

IS
T

E
N

C
Y

 /
D

E
N

S
IT

Y

pH
F

O
X

pH
F

R
ea

ct
io

n 
R

at
e

G
R

A
P

H
IC

LO
G

HQ        HQ Coring
NQ        NQ Coring
PQ        PQ Coring
NMLC   NMLC Coring

FIELD DATA
MATERIAL DESCRIPTION

(Classification Symbol) SOIL NAME: Plasticity or Particle Characteristics,
Colour, Secondary and Minor Components,

Structure, Additional Observations

COMMENTS
Field Test Data

& Other Observations
S

A
M

P
L

E
S

 &
S

P
T

 D
A

T
A

D     Disturbed Sample
B     Bulk Sample
ES   Env Soil Sample
EW  Env Water Sample

D = Dry   M = Moist   W = Wet

HA      Hand Auger
HAD   Hollow Auger Drilling
WB     Washbore
RR      Rock Rolling
AH      Air Hammer

C
ha

ng
e

in
 p

H

SPT SPT Sample
U     U50 Sample
W    Water Sample
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19.30m

21.00m

W

M

VD

MD

H

VSt

SAND (SP); fine to medium grained subangular to subrounded sand, grey,
organic odour (continued)

CLAY (CH); medium plasticity clay, grey-brown, with fine to medium grained
subangular to subrounded sand, organic odour

Silty CLAY (CH); high plasticity clay, pale grey, with fine grained sand, organic
odour

19.00: SPT Recovery: 0.5 m

H
A

D

SPT
5, 8, 9
N*=17

19.45m

19.00m

20.50m

U 20.5 -
20.9m

20.90m

R
L 

(m
)

-14.7

-15.2

-15.7

-16.2

-16.7

-17.2

-17.7

-18.2

-18.7

-19.2

D
E

P
T

H
 (

m
)

17.0

17.5

18.0

18.5

19.0

19.5

20.0

20.5

21.0

21.5

< 12 kPa   {0-2}
12 - 25    {2-4}
25 - 50    {4-8}
50 - 100   {8-15}
100 - 200  {15-30}
> 200 kPa  {>30}

Very Soft
Soft
Firm
Stiff
Very Stiff
Hard

VS
S
F
St
VSt
H

DENSITY (N-value) CONSISTENCY (Su) {N-value}SAMPLES & FIELD TESTSDRILLING
Very Loose
Loose
Medium Dense
Dense
Very Dense

VL
L
MD
D
VD

0 - 4
4 - 10
10 - 30
30 - 50
50 - 100

D     Disturbed Sample
B     Bulk Sample
ES   Env Soil Sample
EW  Env Water Sample

M
O

IS
T

U
R

E

D
R

IL
L

IN
G

 &
W

A
T

E
R

D
E

T
A

IL

GROUNDWATER SYMBOLS
= Water level (static)

= Water inflow
= Water outflow

PP Hand Penetrometer
SV Hand Vane Shear
(P: Peak Su R: Residual Su)
N  SPT blows per 300mm

MOISTURE CONDITION

REACTION RATE - PEROXIDE
L   slight effervescence
M   moderate reaction
H   vigorous reaction
X   volcanic, very vigorous reaction

= Water level (during drilling)

C
O

N
S

IS
T

E
N

C
Y

 /
D

E
N

S
IT

Y

pH
F

O
X

pH
F

R
ea

ct
io

n 
R

at
e

G
R

A
P

H
IC

LO
G

HQ        HQ Coring
NQ        NQ Coring
PQ        PQ Coring
NMLC   NMLC Coring

FIELD DATA
MATERIAL DESCRIPTION

(Classification Symbol) SOIL NAME: Plasticity or Particle Characteristics,
Colour, Secondary and Minor Components,

Structure, Additional Observations

COMMENTS
Field Test Data

& Other Observations
S

A
M

P
L

E
S

 &
S

P
T

 D
A

T
A

D     Disturbed Sample
B     Bulk Sample
ES   Env Soil Sample
EW  Env Water Sample

D = Dry   M = Moist   W = Wet

HA      Hand Auger
HAD   Hollow Auger Drilling
WB     Washbore
RR      Rock Rolling
AH      Air Hammer

C
ha

ng
e

in
 p

H

SPT SPT Sample
U     U50 Sample
W    Water Sample
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26.50m

M VStSilty CLAY (CH); high plasticity clay, pale grey, with fine grained sand, organic
odour (continued)
As above, grey mottled yellow/brown/white

As above, grey

CLAY (CI); medium plasticity clay, black mottled yellow/grey, slight organic
odour, trace gypsum (colourless, fibrous crystals)

23.50: SPT Recovery: 0.5 m

26.50: SPT Recovery: 0.5 m

H
A

D

SPT
5, 6, 9
N*=15

23.95m

SPT
4, 5, 8
N*=13

26.95m

23.50m

25.00m

26.50m

U 25 -
25.5m

25.50m

R
L 

(m
)

-20.2

-20.7

-21.2

-21.7

-22.2

-22.7

-23.2

-23.7

-24.2

-24.7

D
E

P
T

H
 (

m
)

22.5

23.0

23.5

24.0

24.5

25.0

25.5

26.0

26.5

27.0

< 12 kPa   {0-2}
12 - 25    {2-4}
25 - 50    {4-8}
50 - 100   {8-15}
100 - 200  {15-30}
> 200 kPa  {>30}

Very Soft
Soft
Firm
Stiff
Very Stiff
Hard

VS
S
F
St
VSt
H

DENSITY (N-value) CONSISTENCY (Su) {N-value}SAMPLES & FIELD TESTSDRILLING
Very Loose
Loose
Medium Dense
Dense
Very Dense

VL
L
MD
D
VD

0 - 4
4 - 10
10 - 30
30 - 50
50 - 100

D     Disturbed Sample
B     Bulk Sample
ES   Env Soil Sample
EW  Env Water Sample

M
O

IS
T

U
R

E

D
R

IL
L

IN
G

 &
W

A
T

E
R

D
E

T
A

IL

GROUNDWATER SYMBOLS
= Water level (static)

= Water inflow
= Water outflow

PP Hand Penetrometer
SV Hand Vane Shear
(P: Peak Su R: Residual Su)
N  SPT blows per 300mm

MOISTURE CONDITION

REACTION RATE - PEROXIDE
L   slight effervescence
M   moderate reaction
H   vigorous reaction
X   volcanic, very vigorous reaction

= Water level (during drilling)

C
O
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S
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Y

 /
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pH
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pH
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NQ        NQ Coring
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NMLC   NMLC Coring

FIELD DATA
MATERIAL DESCRIPTION

(Classification Symbol) SOIL NAME: Plasticity or Particle Characteristics,
Colour, Secondary and Minor Components,

Structure, Additional Observations

COMMENTS
Field Test Data

& Other Observations
S

A
M

P
L

E
S

 &
S

P
T

 D
A

T
A

D     Disturbed Sample
B     Bulk Sample
ES   Env Soil Sample
EW  Env Water Sample

D = Dry   M = Moist   W = Wet

HA      Hand Auger
HAD   Hollow Auger Drilling
WB     Washbore
RR      Rock Rolling
AH      Air Hammer

C
ha

ng
e

in
 p

H

SPT SPT Sample
U     U50 Sample
W    Water Sample
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28.00m

M VStCLAY (CI); medium plasticity clay, black mottled yellow/grey, slight organic
odour, trace gypsum (colourless, fibrous crystals) (continued)

EOH at 28 m bgl

H
A

D

R
L 

(m
)

-25.7

-26.2

-26.7

-27.2

-27.7

-28.2

-28.7

-29.2

-29.7

-30.2

D
E

P
T

H
 (

m
)

28.0

28.5

29.0

29.5

30.0

30.5

31.0

31.5

32.0

32.5

< 12 kPa   {0-2}
12 - 25    {2-4}
25 - 50    {4-8}
50 - 100   {8-15}
100 - 200  {15-30}
> 200 kPa  {>30}

Very Soft
Soft
Firm
Stiff
Very Stiff
Hard

VS
S
F
St
VSt
H

DENSITY (N-value) CONSISTENCY (Su) {N-value}SAMPLES & FIELD TESTSDRILLING
Very Loose
Loose
Medium Dense
Dense
Very Dense

VL
L
MD
D
VD

0 - 4
4 - 10
10 - 30
30 - 50
50 - 100

D     Disturbed Sample
B     Bulk Sample
ES   Env Soil Sample
EW  Env Water Sample

M
O

IS
T

U
R

E

D
R

IL
L

IN
G

 &
W

A
T

E
R

D
E

T
A

IL

GROUNDWATER SYMBOLS
= Water level (static)

= Water inflow
= Water outflow

PP Hand Penetrometer
SV Hand Vane Shear
(P: Peak Su R: Residual Su)
N  SPT blows per 300mm

MOISTURE CONDITION

REACTION RATE - PEROXIDE
L   slight effervescence
M   moderate reaction
H   vigorous reaction
X   volcanic, very vigorous reaction

= Water level (during drilling)

C
O

N
S

IS
T

E
N

C
Y

 /
D

E
N

S
IT

Y

pH
F

O
X

pH
F

R
ea

ct
io

n 
R

at
e

G
R

A
P

H
IC

LO
G

HQ        HQ Coring
NQ        NQ Coring
PQ        PQ Coring
NMLC   NMLC Coring

FIELD DATA
MATERIAL DESCRIPTION

(Classification Symbol) SOIL NAME: Plasticity or Particle Characteristics,
Colour, Secondary and Minor Components,

Structure, Additional Observations

COMMENTS
Field Test Data

& Other Observations
S

A
M

P
L

E
S

 &
S

P
T

 D
A

T
A

D     Disturbed Sample
B     Bulk Sample
ES   Env Soil Sample
EW  Env Water Sample

D = Dry   M = Moist   W = Wet

HA      Hand Auger
HAD   Hollow Auger Drilling
WB     Washbore
RR      Rock Rolling
AH      Air Hammer

C
ha

ng
e

in
 p

H

SPT SPT Sample
U     U50 Sample
W    Water Sample
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0.30m

1.00m

1.20m

4.20m

D

D -
M

M

M -
W

L

L -
MD

FILL, Gravelly SAND (SW); fine to medium grained subangular to subrounded
sand, pale brown, fine to medium grained subangular to subrounded gravel,
with silt, trace organic matter (root fibres)

FILL, SAND (SP); fine to medium grained subangular to subrounded sand,
pale brown mottled white, with fine to medium grained subangular gravel, with
silt

FILL, Gravelly SAND (SW); fine to medium grained subangular to subrounded
sand, mottled white/brown, fine grained subangular to subrounded gravel, with
silt

FILL, Silty SAND (SM); fine to medium grained subangular to subrounded
sand, brown mottled grey

As above, trace fine to coarse grained subangular to subrounded gravel to 1.8
m bgl

As above, pale grey

As above, pale brown-black, organic odour

As above, mottle grey white, trace fine to coarse grained subangular gravel,
trace fine subangular cobbles

As above, dark grey mottled white-yellow, trace fine subrounded gravel

SAND (SP); fine to medium grained subangular to subrounded sand, grey,
with pockets of grey-green clay, with shell fragments up to 4mm, strong
organic odour

4.20: Groundwater encountered

H
A

D

20
/0

9/
13

R
L 

(m
)

1.8

1.3

0.8

0.3

-0.2

-0.7

-1.2

-1.7

-2.2

-2.7

D
E

P
T

H
 (

m
)

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

< 12 kPa   {0-2}
12 - 25    {2-4}
25 - 50    {4-8}
50 - 100   {8-15}
100 - 200  {15-30}
> 200 kPa  {>30}

Very Soft
Soft
Firm
Stiff
Very Stiff
Hard

VS
S
F
St
VSt
H

DENSITY (N-value) CONSISTENCY (Su) {N-value}SAMPLES & FIELD TESTSDRILLING
Very Loose
Loose
Medium Dense
Dense
Very Dense

VL
L
MD
D
VD

0 - 4
4 - 10
10 - 30
30 - 50
50 - 100

D     Disturbed Sample
B     Bulk Sample
ES   Env Soil Sample
EW  Env Water Sample

M
O

IS
T

U
R

E

D
R

IL
L

IN
G

 &
W

A
T

E
R

D
E

T
A

IL

GROUNDWATER SYMBOLS
= Water level (static)

= Water inflow
= Water outflow

PP Hand Penetrometer
SV Hand Vane Shear
(P: Peak Su R: Residual Su)
N  SPT blows per 300mm

MOISTURE CONDITION

REACTION RATE - PEROXIDE
L   slight effervescence
M   moderate reaction
H   vigorous reaction
X   volcanic, very vigorous reaction

= Water level (during drilling)

C
O

N
S

IS
T

E
N

C
Y

 /
D

E
N

S
IT

Y

pH
F

O
X

pH
F

R
ea

ct
io

n 
R

at
e

G
R

A
P

H
IC

LO
G

HQ        HQ Coring
NQ        NQ Coring
PQ        PQ Coring
NMLC   NMLC Coring

FIELD DATA
MATERIAL DESCRIPTION

(Classification Symbol) SOIL NAME: Plasticity or Particle Characteristics,
Colour, Secondary and Minor Components,

Structure, Additional Observations

COMMENTS
Field Test Data

& Other Observations
S

A
M

P
L

E
S

 &
S

P
T

 D
A

T
A

D     Disturbed Sample
B     Bulk Sample
ES   Env Soil Sample
EW  Env Water Sample

D = Dry   M = Moist   W = Wet

HA      Hand Auger
HAD   Hollow Auger Drilling
WB     Washbore
RR      Rock Rolling
AH      Air Hammer

C
ha

ng
e

in
 p

H

SPT SPT Sample
U     U50 Sample
W    Water Sample
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6.80m

8.00m

M -
W

M

L -
MD

S

SAND (SP); fine to medium grained subangular to subrounded sand, grey,
with pockets of grey-green clay, with shell fragments up to 4mm, strong
organic odour (continued)

CLAY (CI); medium plasticity clay, grey-green mottled brown, trace pockets of
fine to medium grained subangular to subrounded sand, trace shell fragments
up to 4mm, strong hydrogen sulphide odour

EOH at 8 m bgl

H
A

D

7.00m

D 7 - 8m

8.00m

R
L 

(m
)

-3.7

-4.2

-4.7

-5.2

-5.7

-6.2

-6.7

-7.2

-7.7

-8.2

D
E

P
T

H
 (

m
)

6.0

6.5

7.0

7.5

8.0

8.5

9.0

9.5

10.0

10.5

< 12 kPa   {0-2}
12 - 25    {2-4}
25 - 50    {4-8}
50 - 100   {8-15}
100 - 200  {15-30}
> 200 kPa  {>30}

Very Soft
Soft
Firm
Stiff
Very Stiff
Hard

VS
S
F
St
VSt
H

DENSITY (N-value) CONSISTENCY (Su) {N-value}SAMPLES & FIELD TESTSDRILLING
Very Loose
Loose
Medium Dense
Dense
Very Dense

VL
L
MD
D
VD

0 - 4
4 - 10
10 - 30
30 - 50
50 - 100

D     Disturbed Sample
B     Bulk Sample
ES   Env Soil Sample
EW  Env Water Sample

M
O

IS
T

U
R

E

D
R

IL
L

IN
G

 &
W

A
T

E
R

D
E

T
A

IL

GROUNDWATER SYMBOLS
= Water level (static)

= Water inflow
= Water outflow

PP Hand Penetrometer
SV Hand Vane Shear
(P: Peak Su R: Residual Su)
N  SPT blows per 300mm

MOISTURE CONDITION

REACTION RATE - PEROXIDE
L   slight effervescence
M   moderate reaction
H   vigorous reaction
X   volcanic, very vigorous reaction

= Water level (during drilling)

C
O

N
S

IS
T

E
N

C
Y

 /
D

E
N

S
IT

Y

pH
F

O
X

pH
F

R
ea

ct
io

n 
R

at
e

G
R

A
P

H
IC

LO
G

HQ        HQ Coring
NQ        NQ Coring
PQ        PQ Coring
NMLC   NMLC Coring

FIELD DATA
MATERIAL DESCRIPTION

(Classification Symbol) SOIL NAME: Plasticity or Particle Characteristics,
Colour, Secondary and Minor Components,

Structure, Additional Observations

COMMENTS
Field Test Data

& Other Observations
S

A
M

P
L

E
S

 &
S

P
T

 D
A

T
A

D     Disturbed Sample
B     Bulk Sample
ES   Env Soil Sample
EW  Env Water Sample

D = Dry   M = Moist   W = Wet

HA      Hand Auger
HAD   Hollow Auger Drilling
WB     Washbore
RR      Rock Rolling
AH      Air Hammer

C
ha

ng
e

in
 p

H

SPT SPT Sample
U     U50 Sample
W    Water Sample
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