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Report on Groundwater Review 
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49 Stephen Road, Banksmeadow  

1. Introduction 

1.1. This report presents  the results of a groundwater review undertaken by Douglas Partners Pty 
Ltd (DP) for the proposed industrial development located at 49 Stephen Road, Banksmeadow.  
The review is in response to items raised by the NSW Department of Climate Change, Energy, 
the Environment and Water (DCCEEW) in their correspondence dated 11 May 2026 (Ref: 
OUT26/5428).  The review was requested by ESR Australia Pty Ltd (ESR), and targets close out 
responses to the items raised by DCCEEW. 

2. Items Raised by DCCEEW 

2.1. The items raised by DCCEEW (Water) are outlined in Table 1 together with references for the 
specific paragraphs within this report where our responses can be found. 

Table 1: Items Raised by DCCEEW 

DCCEEW Comment 
Response 
Paragraph 

DCCEEW Water – 1.0 Water Take and Licensing 

1.1 Recommendation – pre determination 

The DPHI requests the proponent to: 

Quantify the maximum annual volume of water take due to aquifer 
interference activities and demonstrate the ability to acquire sufficient water 
entitlement unless an exemption applies. 

 

 

6.2, 6.4, 6.6, 6.8, 
6.9 

1.2 Recommendation – pre determination 

If water take is to occur, DPHI should request the proponent to identify the 
water supply work and provide an impact assessment to demonstrate 
eligibility for any exemption from requiring a water supply work approval 
under section 4.41 of the Environmental Planning and Assessment Act 1979. 

 

7.1 to 7.5 
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1.3 Recommendation – pre determination 

The DPHI requests the proponent to: 

Obtain a water access licence (WAL) to account for the maximum predicted 
water take for construction and operation activities unless an exemption 
applies under the Water Management (General) Regulation 2025. 

 

 

Not applicable 

DCCEEW Water – 2.0 Groundwater Impact Assessment 

2.1 Recommendation - pre determination 

If the take of groundwater is found to be greater than 3 ML per year, DPHI 
should request the proponent to assess impacts due to aquifer interference 
activities in accordance with the NSW Aquifer Interference Policy and 
framework (2012). 

 

Not applicable 

3. Background 

3.1. The proposed industrial development is situated on the eastern side of Stephen Road in 
Banksmeadow and has a second road frontage to Coal Pier Road on its eastern side.  The 
development will be undertaken in one stage and will include the construction of two 
warehouse buildings, each two storeys high and joined by on-grade and suspended car 
parking and hardstand areas in between the buildings.  Together, the warehouses will form 
one large complex comprising ten individual warehouse units of between 3,228 m2 and 
6,295 m2. 

3.2. The development will require bulk earthworks in terms of proposed site cut depths.  Deep 
cuts are not proposed.  Bulk excavations are isolated to two small areas, including: 

3.2.1. At the north-western part of the site, where excavations are associated with the removal 
of the existing raised entry ramp connecting to Stephen Road and adjoining raised 
garden bed.  Excavations are generally less than 0.5 m deep along the ramp, increasing 
to about 1.5 m deep in the raised garden bed area.  Excavations are only sufficient to 
lower this area down to the surrounding existing ground surface level. 

3.2.2. At the south western part of the site, where excavations are associated with the removal 
of the existing retaining walls along the eastern boundary that previously raised the 
ground surface level above the Coal Pier Road frontage.  Excavations are generally less 
than 0.5 m deep, increasing to about 2.4 m deep at the highest point along the retaining 
wall, noting that the ground surface behind the wall slopes up, diminishing the wedged-
shaped depth of the retained fill.  Excavations are only sufficient to lower this area down 
to the surrounding existing ground surface levels that are equal to or higher than the 
adjoining Coal Pier Road pavement surface levels. 

3.3. The development will require bulk earthworks in terms of proposed fill thicknesses.  Deep fills 
are not proposed.  Bulk filling will generally occur across the whole of the site with 
thicknesses typically ranging between 0.5 m and 2 m, although slightly thicker fill will be 
required to backfill existing site depressions (inside tank bunds) and to form the base of 
ramps that will lead to the proposed Level 1. 

3.4. A comparison of existing site levels to those proposed as part of the industrial development 
confirms: 
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3.4.1. Existing ground surface levels throughout almost the whole site lie at a typical reduced 
level of RL 10, relative to Australin height datum (AHD).  This level falls gently to RL 9 near 
the south-eastern corner where the entry ramp from Coal Pier Road enters the site. 

3.4.2. Proposed ground surface levels throughout almost the whole site will lie at a typical 
reduced level of RL 11.9.  This level falls to RL 10.0 and RL 9.08 within the car parking areas 
adjacent to Coal Pier Road, and to RL 10.3 near the north-western corner to match 
current levels at the base of the light vehicle entry ramp to Stephen Road. 

3.5. In summary, the proposed development will result in minor filling of the site and localised 
excavations to remove ground that is currently present as fill forming ramps and retaining 
walls that are currently formed above the general surrounding ground surface levels.  The 
proposed ground level warehouses will have finished floor levels at RL 11.9, approximately 
1.9 m higher than current site levels. 

3.6. The proposed development layout (warehouse ground floor plan, SBA Architects) is shown 
in Figure 1 and Drawing No. DA10.01, Issue 8, attached. 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1:  Proposed Development Layout  

 

3.7. The proposed bulk earthworks plan (cut/fill plan, Costin Roe Consulting) is shown as Figure 2 
(following page) and Drawing No. C014950.01-SSDA301, Issue G, attached. 

3.8. The existing site condition is shown as Figure 3 (following page) as a current aerial image for 
the site with the NSW 2 m elevation contours overlain. 
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Figure 2:  Proposed Bulk Earthworks Plan  
 

 

 

 

 

 

 

 

 

 

 

 

Figure 3:  Site Aerial Image overlain with NSW 2 m Elevation Contours  
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4. Site Description 

4.1. The site is located at 49 Stephen Road, Banksmeadow and is bounded by: 

• Industrial developments to the north and south. 

• Coal Pier Road to the east and industrial developments beyond. 

• Stephen Road to the west and residential developments beyond. 

4.2. The site is also known as Lot A in deposited Plan 190526, Lot 1 in Deposited Plan 1095110, and 
Lot 1 in Deposited Plan 311767.  The site is an irregular shaped area of approximately 
4.8 hectares.  Surface levels within the site are typically flat, falling gently from the Stephen 
Road site boundary at RL 12 to RL13 at the footpath reserve, to RL 10 inside the boundary and 
throughout the main site area, and down to RL 6 along the edge of Coal Pier Road.  Existing 
ground surface levels are also presented on the survey drawings prepared by Beveridge 
Williams Surveyors, attached. 

4.3. The site is currently occupied by a two-storey office building adjacent to Stephen Road, 
several single-storey warehouses and industrial and manufacturing plants distributed across 
the site with concrete pavements between them.  Cut retaining walls of between 2 m and 
3 m high are present along the Stephen Road boundary and fill retaining walls up to 3 m high 
are present along the Coal Pier Road boundary.  Each are associated with previous cut and 
fill earthworks undertaken on the site as part of the current site developments.  A grassed 
area with a lined basin lies adjacent to Coal Pier Road. 

4.4. Geologically, the site is associated with broad and gently undulating land that is formed in 
coast deposits and dune facies.  Reference to the Department of Regional New South Wales 
Seamless Geology mapping indicates that these deposits comprise fine to medium marine 
sand of Quaternary age.  Reference to the Sydney 1:100,000 Soils Landscape Sheet indicates 
that the site is mapped as being underlain by aeolian Tuggerah soils (marine sands) for most 
of the site area with the eastern portion mapped as being underlain by disturbed terrain. 

5. Previous Geotechnical Investigations 

5.1. The whole of the site was subject to a detailed geotechnical investigation by DP in late 2023.  
Geotechnical investigations included the drilling of 10 boreholes (BH201 to BH210) using a 
truck-mounted drill rig and 24 cone penetration tests (CPT101 to CPT124) using a truck-
mounted CPT rig.  The boreholes were drilled to depths of between 19.7 m and 20.5 m and 
the CPTs were advanced to depths of between 12.8 m and 27.2 m, to identify the underlying 
soil profiles before terminating at their target investigation depths.  The results were 
presented in our Report on Geotechnical Investigation (Ref: 219609.02.R.001.Rev1, dated 
8 November 2024). 

5.2. The results of the geotechnical investigation are attached in the form of a test location plan 
(Drawing No. 1) and borehole logs for boreholes BH201 to BH210.  Groundwater levels 
encountered during drilling are noted on the borehole logs. 

5.3. In addition to the geotechnical investigations, DP also completed a site investigation for 
contamination, the results of which were reported separately.  The investigation also 
considered the results of several other reports by other consultants. 
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6. Known Groundwater Conditions 

6.1. A review of the results of the geotechnical investigation undertaken in 2023 has shown that 
groundwater was encountered during drilling at nine of the ten boreholes (90%) and in 13 of 
the 24 CPT test holes (54%) on removal of the CPT rods.  Collectively, this equates to 22 of the 
34 test locations (65%). 

6.2. Table 2 provides a summary of the test locations where groundwater was encountered 
during the geotechnical investigation. 

Table 2:  Summary of Groundwater Occurrences 

Test 
Location 

Surface RL 

(m AHD) 

Groundwater 
Depth (m) 

Groundwater 

RL (m AHD) 
Date Comments 

BH201 10.0 4.9 5.1 6/9/2023 Seepage whilst drilling 

BH202 10.0 5.7 4.3 1/9/2023 Seepage whilst drilling 

BH203 9.9 5.0 4.9 5/9/2023 Seepage whilst drilling 

BH204 9.9 5.0 4.9 4/9/2023 Seepage whilst drilling 

BH206 9.8 5.0 4.8 8/9/2023 Seepage whilst drilling 

BH207 9.7 5.5 4.2 31/8/2023 Seepage whilst drilling 

BH208 10.0 5.3 4.7 30/8/2023 Seepage whilst drilling 

BH209 (well) 10.1 5.8 4.3 14/9/2023 Measurement in well 

BH210 (well) 8.7 4.4 4.3 14/9/2023 Measurement in well 

CPT102 10.2 5.4 4.8 7/8/2023 On removal of CPT rods 

CPT104 10.0 5.3 4.7 1/8/2023 On removal of CPT rods 

CPT105 10.0 4.9 5.1 3/8/2023 On removal of CPT rods 

CPT109 9.9 5 4.9 2/8/2023 On removal of CPT rods 

CPT112 9.9 5 4.9 7/8/2023 On removal of CPT rods 

CPT113 9.9 5.3 4.6 7/8/2023 On removal of CPT rods 

CPT116 10.0 5.2 4.8 8/8/2023 On removal of CPT rods 

CPT117 9.9 5.3 4.6 8/8/2023 On removal of CPT rods 

CPT118 9.8 5.4 4.4 3/8/2023 On removal of CPT rods 

CPT119 9.8 5 4.8 8/8/2023 On removal of CPT rods 

CPT120 10.0 5.3 4.7 31/7/2023 On removal of CPT rods 

CPT123 10.1 5.9 4.2 9/8/2023 On removal of CPT rods 

CPT124 8.7 4.8 3.9 31/7/2023 On removal of CPT rods 

6.3. The groundwater data presented in Table 2 shows that groundwater occurrences were 
spread across almost the whole site area.  From this, it should be assumed that groundwater 
will be present below the whole of the site. 
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6.4. At all above locations, the groundwater surface was encountered at depths ranging between 
4.4 m and 5.9 m below existing ground surface levels, averaging 5.2 m depth.  These depths 
correspond to groundwater surface levels ranging between RL 3.9 and RL 5.1, averaging 
RL 4.6. 

6.5. The results of the contamination assessment undertaken by DP included water level 
measurements read from existing and newly installed groundwater level monitoring wells 
on the site.  Groundwater levels during the contamination investigation were typically 
recorded at depths of between 4 m and 6 m, consistent with the results of the geotechnical 
investigations.  In addition, groundwater level data was extracted from contamination 
assessment reports prepared by others (JBS&G 2023 and AECOM 2024).  Groundwater data 
was also obtained from Orica.  The groundwater level data obtained from these reports is 
presented in Table 3. 

Table 3:  Summary of Groundwater Data (external data, 2023) 

Groundwater 
Well 

Recorded 
Date 

Surface RL 
(AHD) 

Groundwater Depth 
(m) 

Groundwater 

RL (m AHD) 

209 
21/09/2023 

10.07 
5.82 4.25 

8/11/2023 7.34 2.73 

210 
21/09/2023 

8.71 
4.44 4.27 

8/11/2023 5.94 2.77 

305 29/09/2023 10.04 5.08 4.96 

305 21/09/2023 9.96 5.20 4.76 

307 
21/09/2023 

10.12 
5.15 4.97 

10/11/2023 5.26 4.86 

311 20/09/2023 9.93 5.45 4.48 

331 
21/09/2023 

10.04 
5.90 4.14 

8/11/2023 5.99 4.05 

334 
21/09/2023 

8.75 
5.31 3.44 

8/11/2023 5.49 3.26 

338 
21/09/2023 

9.89 
5.10 4.79 

9/11/2023 5.23 4.66 

JBMW01 20/09/2023 9.82 5.07 4.75 

JBMW03 21/09/2023 10 5.27 4.73 

JBMW04 21/09/2023 9.98 5.31 4.67 

JBMW05 
21/09/2023 

9.87 
5.46 4.41 

8/11/2023 5.56 4.31 

JBMW06 20/09/2023 9.9 5.55 4.35 
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Groundwater 
Well 

Recorded 
Date 

Surface RL 
(AHD) 

Groundwater Depth 
(m) 

Groundwater 

RL (m AHD) 

9/11/2023 5.72 4.18 

JBMW07 
20/09/2023 

9.92 
5.55 4.37 

9/11/2023 5.68 4.24 

JBMW10 20/09/2023 9.8 5.37 4.43 

JBMW11 10/11/2023 9.94 5.66 4.28 

JBMW12 
21/09/2023 

9.08 
5.01 4.07 

8/11/2023 5.10 3.98 

JBMW13 
20/09/2023 

9.73 
5.65 4.08 

8/11/2023 5.75 3.98 

MW09 9/11/2023 9.97 5.25 4.72 

MW11 20/09/2023 9.89 5.53 4.36 

MW18 10/11/2023 10.03 5.22 4.81 

MW32-S 9/11/2023 9.99 5.27 4.72 

MW40-S 
22/09/2023 

9.83 
5.50 4.33 

9/11/2023 5.60 4.23 

MW40-D 22/09/2023 9.83 5.51 4.32 

MW41-S 22/09/2023 9.83 5.43 4.40 

MW41-D 22/09/2023 9.83 5.49 4.34 

6.6. At all above locations, the groundwater surface was encountered at depths ranging between 
4.4 m and 7.3 m below existing ground surface levels, averaging 5.5 m depth.  These depths 
correspond to groundwater surface levels ranging between RL 2.7 and RL 5.0, averaging 
RL 4.3.  These results are highly consistent with the results of the geotechnical investigation 
outlined in paragraph 6.2 and presented in Table 2.  The locations of the groundwater wells 
listed in Table 2 are shown on Drawing 6b, attached. 

6.7. Additional data from monitoring events undertaken by JBS&G and AECOM were also 
received and covered the period from November 2024 to September 2025.  Data was 
recorded monthly.  The groundwater level data obtained from these reports is presented in 
Table 4. 
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Table 4:  Summary of Groundwater Data (external data, 2024-2025) 

Groundwater Well Recorded Date Groundwater Depth (m) Groundwater RL (AHD) 

301 

26/11/2024 4.656 5.229 

12/12/2024 4.625 5.260 

10/01/2025 4.741 5.144 

27/02/2025 4.785 5.100 

18/03/2025 4.820 5.065 

16/04/2025 4.730 5.155 

14/05/2025 4.613 5.272 

12/06/2025 4.502 5.383 

22/09/2025 4.128 5.757 

306 

26/11/2024 4.675 5.210 

12/12/2024 4.643 5.242 

10/01/2025 4.742 5.143 

27/02/2025 4.802 5.083 

18/03/2025 4.836 5.049 

16/04/2025 4.736 5.149 

14/05/2025 4.694 5.191 

12/06/2025 4.874 5.011 

16/07/2025 4.543 5.342 

22/09/2025 4.141 5.744 

308 

26/11/2024 4.606 5.279 

12/12/2024 4.582 5.303 

10/01/2025 4.672 5.213 

27/02/2025 5.833 4.052 

18/03/2025 4.758 5.127 

15/04/2025 4.688 5.197 

14/05/2025 4.542 5.343 

12/06/2025 4.432 5.453 

16/07/2025 4.465 5.420 

22/09/2025 4.091 5.794 

309 
12/12/2024 4.619 5.266 

12/06/2025 4.478 5.407 
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Groundwater Well Recorded Date Groundwater Depth (m) Groundwater RL (AHD) 

22/09/2025 4.131 5.754 

312 

26/11/2024 4.754 5.131 

12/12/2024 4.906 4.979 

10/01/2025 4.970 4.915 

27/02/2025 5.020 4.865 

18/03/2025 4.968 4.917 

15/04/2025 4.800 5.085 

14/05/2025 4.873 5.012 

12/06/2025 4.753 5.132 

16/07/2025 4.707 5.178 

22/09/2025 4.388 5.497 

314 

26/11/2024 4.718 5.167 

12/12/2024 4.685 5.200 

10/01/2025 4.780 5.105 

27/02/2025 4.84 5.045 

18/03/2025 4.873 5.012 

15/04/2025 4.795 5.090 

14/05/2025 4.643 5.242 

12/06/2025 4.538 5.347 

16/07/2025 4.590 5.295 

23/09/2025 4.202 5.683 

315 

26/11/2024 4.902 4.983 

12/12/2024 4.925 4.960 

10/01/2025 5.02 4.865 

27/02/2025 5.045 4.840 

18/03/2025 5.106 4.779 

15/04/2025 5.012 4.873 

14/05/2025 4.902 4.983 

12/06/2025 4.782 5.103 

16/07/2025 4.030 5.855 

23/09/2025 4.399 5.486 

IW01 26/11/2024 4.547 5.338 
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Groundwater Well Recorded Date Groundwater Depth (m) Groundwater RL (AHD) 

12/12/2024 4.501 5.384 

10/01/2025 4.607 5.278 

27/02/2025 4.665 5.220 

18/03/2025 4.685 5.200 

15/04/2025 4.615 5.270 

14/05/2025 4.447 5.438 

12/06/2025 4.365 5.520 

16/07/2025 4.390 5.495 

23/09/2025 4.060 5.825 

IW02 

26/11/2024 4.589 5.286 

13/12/2024 4.550 5.325 

10/01/2025 Dry NM 

16/04/2025 4.640 5.235 

12/06/2025 4.412 5.463 

23/09/2025 4.110 5.765 

IW04D 
12/12/2024 4.653 5.217 

22/09/2025 4.151 5.719 

MW05 
12/12/2024 4.400 5.410 

22/09/2025 3.965 5.845 

MW09 

12/12/2024 4.672 5.213 

27/02/2025 4.842 5.043 

18/03/2025 4.866 5.019 

16/07/2025 4.585 5.270 

23/09/2025 4.158 5.697 

MW10 

26/11/2024 4.815 5.070 

13/12/2024 4.895 4.990 

10/01/2025 4.954 4.931 

27/02/2025 5.040 4.845 

18/03/2025 5.055 4.830 

15/04/2025 4.563 5.322 

14/05/2025 4.853 5.002 

12/06/2025 4.720 5.135 
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Groundwater Well Recorded Date Groundwater Depth (m) Groundwater RL (AHD) 

16/07/2025 4.772 5.083 

22/09/2025 4.344 5.511 

MW12 

26/11/2024 4.625 5.215 

12/12/2024 4.628 5.212 

10/01/2025 4.706 5.134 

27/02/2025 4.784 5.056 

18/03/2025 4.785 5.055 

16/04/2025 4.673 5.167 

14/05/2025 4.558 5.282 

12/06/2025 4.470 5.370 

16/07/2025 4.505 5.335 

22/09/2025 4.139 5.701 

MW13 

26/11/2024 4.972 5.068 

12/12/2024 4.918 5.122 

10/01/2025 5.034 5.006 

27/02/2025 5.069 4.971 

18/03/2025 5.088 4.952 

15/04/2025 5.069 4.971 

14/05/2025 4.918 5.122 

12/06/2025 4.806 5.234 

16/07/2025 4.803 5.237 

23/09/2025 4.407 5.633 

MW15 
13/12/2024 4.610 5.135 

22/09/2025 4.391 5.354 

MW16 
13/12/2024 Dry NM 

22/09/2025 Dry NM 

MW18 

26/11/2024 4.662 5.238 

12/12/2024 4.613 5.287 

10/01/2025 4.722 5.178 

27/02/2025 4.790 5.110 

18/03/2025 4.822 5.078 

16/04/2025 4.740 5.160 
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Groundwater Well Recorded Date Groundwater Depth (m) Groundwater RL (AHD) 

14/05/2025 4.650 5.250 

12/06/2025 4.502 5.398 

16/07/2025 4.542 5.358 

22/09/2025 4.124 5.776 

MW21 1/06/2025 5.080 4.820 

MW23 

13/12/2024 5.180 4.705 

10/01/2025 Dry NM 

27/02/2025 5.801 4.084 

14/05/2025 5.221 4.664 

16/07/2025 5.120 4.765 

22/09/2025 4.639 5.246 

MW32D 
12/12/2024 4.798 5.132 

23/09/2025 4.281 5.649 

MW34D 

26/11/2024 5.034 4.931 

12/12/2024 4.884 5.081 

10/01/2025 5.024 4.941 

27/02/2025 4.750 5.215 

18/03/2025 5.054 4.911 

15/04/2025 5.051 4.914 

14/05/2025 4.920 5.045 

12/06/2025 4.805 5.160 

23/09/2025 4.341 5.624 

MW40S 

13/12/2024 5.030 4.870 

16/07/2025 4.943 4.957 

22/09/2025 4.478 5.422 

MW40D 

13/12/2024 5.050 4.850 

16/07/2025 4.928 4.972 

22/09/2025 4.475 5.425 

MW41D 

13/12/2024 5.005 4.880 

12/06/2025 4.892 4.993 

16/07/2025 4.920 4.965 

22/09/2025 4.466 5.419 
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Groundwater Well Recorded Date Groundwater Depth (m) Groundwater RL (AHD) 

MW41S 

13/12/2024 5.085 4.800 

10/01/2025 5.096 4.789 

27/02/2025 5.126 4.759 

18/03/2025 5.198 4.687 

12/06/2025 4.874 5.011 

16/07/2025 4.909 4.976 

22/09/2025 4.448 5.437 

JBMW05 30/01/2025 5.150 4.720 

JBMW06 30/01/2025 5.245 4.655 

JBMW07 30/01/2025 5.225 4.695 

JBMW12 30/01/2025 4.692 4.388 

JBMW13 30/01/2025 5.290 4.440 

JBMW14 30/01/2025 4.640 NM 

JBMW15 30/01/2025 2.255 NM 

DPMW01 30/01/2025 5.147 NM 

DPMW02 30/01/2025 5.590 NM 

6.8. At all above locations, the groundwater surface was encountered at depths ranging between 
2.3 m and 5.8 m below existing ground surface levels, averaging 4.7 m depth.  These depths 
correspond to groundwater surface levels ranging between RL 4.1 and RL 5.9, averaging 
RL 5.2.  These results are highly consistent with the results of the geotechnical investigation 
outlined in paragraph 6.2 and presented in Table 2, and the earlier JBS&G and AECOM results 
presented in paragraph 6.6 and presented in Table 3.  The locations of the groundwater wells 
listed in Table 4 are shown on the attached AECOM Figures 2 and F1, and JBS&G Figure 3, 
attached. 

6.9. A review of the WaterNSW database indicates several registered bores on the site.  Most do 
not provide groundwater level data.  However, groundwater bore (License 10BL604407) 
provided a standing water levels of 5.3 m below the ground surface, as noted during drilling 
on 8 December 2010, consistent with all above data.  The water level is logged within sand.   

6.10. It is considered that the groundwater encountered in all data sets is a permanent water table 
present at depths typically between 4 m and 6 m below the existing ground surface.  Given 
the number of measurements recorded by multiple consultants over a period of July 2023 to 
September 2025, together with historical bore data from 2010, the groundwater level data 
can be considered representative of the long-term ground conditions affecting the site. 

7. Review Findings 

7.1. Based on the results of the geotechnical review of groundwater conditions on the 
49 Stephen Road, Banksmeadow site, it is evident that all groundwater previously 
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encountered within the property over a considerable period (2010 to 2025) occurred at 
reduced levels of RL 5.9 or lower.  Further the water level within the registered bore on site 
was at 5.3 m depth below a ground surface level of RL 10.0, correlating to RL 4.7.  With 
reference to the limited bulk excavation depths proposed for the development, and 
considering that all excavations are localised, isolated and extend down only to the adjoining 
current ground surface levels, it is apparent that the base of all bulk excavations will lie at 
least 3 m to 4 m above the measured groundwater levels, increasing to 5 m to 6 m following 
the placement of fill. 

7.2. Considering the development will be supported on piles (driven or CFA), detailed excavations 
finished floor levels for lightly loaded shallow spread footings below will be limited and will 
likely lie within the depth range of the additional 1.9 m of fill that will be placed during bulk 
earthworks.  Accordingly, detailed excavations will not intersect the groundwater table. 

7.3. It is understood that services installation depths are not expected to be deeper than 2 m to 
3 m below proposed finished surface levels.  As these are typically 1.9 m above existing surface 
levels, services are unlikely to be deeper than about 1 m below current site levels.  Accordingly, 
service installations are unlikely to intersect the groundwater table. 

7.4. Based on the review, it is considered that the underlying groundwater table is unlikely to be 
intersected during the proposed development.  Accordingly, there should be no need for the 
assessment of groundwater take.  Similarly, there is no need for a water access licence for 
this development. 

7.5. Water levels will fluctuate with weather, climate and other factors.  Whilst there is always 
some chance that groundwater levels may fluctuate, based on the results of the 
investigations undertaken on the site by DP and others, it is anticipated that even if the 
groundwater levels were to rise by a highly conservative 1 m to 2 m range, the resulting 
groundwater level would still remain well below the depth of influence of the proposed 
development. 

7.6. Supporting documentation is attached, including a test location plan, log descriptions 
sheets, development drawings and drawings by external consultants referenced herein. 

7.7. In addition, it is understood that the civil works (i.e. bulk earthworks) to be undertaken on the 
site will utilise existing or proposed lined basins to store water for use during earthworks. 

8. Limitations 

8.1. Douglas Partners Pty Ltd (DP) has prepared this report for this project at 49 Stephen Road, 
Banksmeadow in accordance with instructions received from Gannon Cuneo of ESR 
Australia Pty Ltd.  The work was carried out under DP’s Engagement Terms.  This report is 
provided for the exclusive use of ESR Australia Pty Ltd for this project only and for the 
purposes as described in the report.  It should not be used by or relied upon for other projects 
or purposes on the same or other site or by a third party.  Any party so relying upon this report 
beyond its exclusive use and purpose as stated above, and without the express written 
consent of DP, does so entirely at its own risk and without recourse to DP for any loss or 
damage.  In preparing this report DP has necessarily relied upon information provided by the 
client and/or their agents. 

8.2. The results provided in the report are indicative of the sub-surface conditions on the site only 
at the specific sampling and/or testing locations, and then only to the depths investigated 
and at the time the work was carried out.  Sub-surface conditions can change abruptly due 
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to variable geological processes and also as a result of human influences.  Such changes may 
occur after DP’s field testing has been completed.  

8.3. DP’s advice is based upon the conditions encountered during our previous investigation 
undertaken across the site.  The accuracy of the advice provided by DP in this report may be 
affected by undetected variations in ground conditions across the site between and beyond 
the sampling and/or testing locations.  The advice may also be limited by budget constraints 
imposed by others or by site accessibility.  

8.4. This report must be read in conjunction with all of the attached and should be kept in its 
entirety without separation of individual pages or sections.  DP cannot be held responsible 
for interpretations or conclusions made by others unless they are supported by an expressed 
statement, interpretation, outcome or conclusion stated in this report.  

8.5. This report, or sections from this report, should not be used as part of a specification for a 
project, without review and agreement by DP.  This is because this report has been written 
as advice and opinion rather than instructions for construction. 

8.6. Please contact the undersigned if you have any questions on this matter. 

Yours faithfully 
Douglas Partners Pty Ltd Reviewed by 
  
  
  
Ray Blinman Scott Easton 
Principal Principal 
 
Attachments:  About this Report 
   Drawing No. DA10.01, Issue 8 (SBA Architects) 
   Drawing No. C014950.01-SSDA301, Issue G (Costin Roe Consulting) 
   Drawing Nos. 2201113, DET-001, RevA, Sheets 1 to 6 (Beveridge Williams) 

Drawing No. 1 – Test Location Plan 
Drawing Nos 2 to 7 – Interpreted Cross-Sections A-A’ to F-F’ 

   Borehole Logs – BH201 to BH210 
   Drawing No. 6b – Current Investigation, Groundwater Sampling Locations 
   AECOM Figures 2 and F1 
   JBS&G Figure 3 
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Introduction 
These notes have been provided to amplify 
Douglas’ report in regard to classification 
methods, field procedures and the comments 
section.  Not all are necessarily relevant to all 
reports. 

Douglas’ reports are based on information 
gained from limited subsurface excavations 
and sampling, supplemented by knowledge of 
local geology and experience.  For this reason, 
they must be regarded as interpretive rather 
than factual documents, limited to some 
extent by the scope of information on which 
they rely. 

Copyright 
This report is the property of Douglas Partners 
Pty Ltd.  The report may only be used for the 
purpose for which it was commissioned and in 
accordance with the Engagement Terms for 
the commission supplied at the time of 
proposal.  Unauthorised use of this report in 
any form whatsoever is prohibited. 

Borehole and Test Pit Logs 
The borehole and test pit logs presented in this 
report are an engineering and/or geological 
interpretation of the subsurface conditions, 
and their reliability will depend to some extent 
on frequency of sampling and the method of 
drilling or excavation.  Ideally, continuous 
undisturbed sampling or core drilling will 
provide the most reliable assessment, but this 
is not always practicable or possible to justify 
on economic grounds.  In any case the 
boreholes and test pits represent only a very 
small sample of the total subsurface profile. 

Interpretation of the information and its 
application to design and construction should 
therefore take into account the spacing of 
boreholes or pits, the frequency of sampling, 
and the possibility of other than 'straight line' 
variations between the test locations. 

Groundwater 
Where groundwater levels are measured in 
boreholes there are several potential 
problems, namely: 

• In low permeability soils groundwater 
may enter the hole very slowly or perhaps 
not at all during the time the hole is left 
open; 

• A localised, perched water table may lead 
to an erroneous indication of the true 
water table; 

• Water table levels will vary from time to 
time with seasons or recent weather 

changes.  They may not be the same at 
the time of construction as are indicated 
in the report; and 

• The use of water or mud as a drilling fluid 
will mask any groundwater inflow.  Water 
has to be blown out of the hole and 
drilling mud must first be washed out of 
the hole if water measurements are to be 
made. 

More reliable measurements can be made by 
installing standpipes which are read at 
intervals over several days, or perhaps weeks 
for low permeability soils.  Piezometers, sealed 
in a particular stratum, may be advisable in low 
permeability soils or where there may be 
interference from a perched water table. 

Reports 
The report has been prepared by qualified 
personnel, is based on the information 
obtained from field and laboratory testing, and 
has been undertaken to current engineering 
standards of interpretation and analysis.  
Where the report has been prepared for a 
specific design proposal, the information and 
interpretation may not be relevant if the 
design proposal is changed.  If this happens, 
Douglas will be pleased to review the report 
and the sufficiency of the investigation work. 

Every care is taken with the report as it relates 
to interpretation of subsurface conditions, 
discussion of geotechnical and environmental 
aspects, and recommendations or 
suggestions for design and construction.  
However, Douglas cannot always anticipate or 
assume responsibility for: 

• Unexpected variations in ground 
conditions.  The potential for this will 
depend partly on borehole or pit spacing 
and sampling frequency; 

• Changes in policy or interpretations of 
policy by statutory authorities; or 

• The actions of contractors responding to 
commercial pressures. 

If these occur, Douglas will be pleased to assist 
with investigations or advice to resolve the 
matter. 

 
 

 

 

 



About this Report 
 
 

 
 

2 of 2 www.douglaspartners.com.au  

 

 

Site Anomalies 
In the event that conditions encountered on 
site during construction appear to vary from 
those which were expected from the 
information contained in the report, Douglas 
requests that it be immediately notified.  Most 
problems are much more readily resolved 
when conditions are exposed rather than at 
some later stage, well after the event. 

Information for Contractual Purposes 
Where information obtained from this report 
is provided for tendering purposes, it is 
recommended that all information, including 
the written report and discussion, be made 
available.  In circumstances where the 
discussion or comments section is not relevant 
to the contractual situation, it may be 
appropriate to prepare a specially edited 
document.  Douglas would be pleased to 
assist in this regard and/or to make additional 
report copies available for contract purposes 
at a nominal charge. 

Site Inspection 
The company will always be pleased to provide 
engineering inspection services for 
geotechnical and environmental aspects of 
work to which this report is related.  This could 
range from a site visit to confirm that 
conditions exposed are as expected, to full 
time engineering presence on site. 
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Refer to explanatory notes for symbol and abbreviation definitions

PLANT: OPERATOR: LOGGED: JS

METHOD: CASING:
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NOTES: (#)Soil origin is "probable" unless otherwise stated. (*)Consistency/Relative density shading is for visual reference only - no correlation between cohesive and granular materials is implied.

EXPLORA

DT to 0.20m, AD to 5.5m, WB to 20.0m

Ground Test (DB)
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DT to 0.2m, then AD to 5.5m
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SPT

PID
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17,28,25/100  (HB)
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CONCRETE: 8mm steel reinforcement at 0.11m
depth

FILL / SAND: pale brown and grey; fine to
medium; trace fine sandstone gravel.

FILL / SAND: brown and grey; fine to medium;
trace fine igneous gravel.

SAND (SP): brown and dark brown; fine to
medium; with some weakly cemented bands
up to 30mm thick.

SAND (SP): pale brown; fine to medium.

From 9.00m: pale grey
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PLANT: OPERATOR: LOGGED: JS

METHOD: CASING:

REMARKS:

NOTES: (#)Soil origin is "probable" unless otherwise stated. (*)Consistency/Relative density shading is for visual reference only - no correlation between cohesive and granular materials is implied.

EXPLORA

DT to 0.20m, AD to 5.5m, WB to 20.0m

Ground Test (DB)
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15,25/100
(R)

35
(R) No recovery

25,25
(R) No recovery

35  (HB)
No recovery

32,35  (HB)
No recovery

10.00

12.50

[CONT] SAND (SP): pale brown; fine to
medium.

Silty SAND (SP): dark brown and dark grey; fine
to medium; with peaty sands bands, typically
20-50mm in thickness.

SAND (SP): brown; fine to medium; trace peaty
sand bands, typically 20-50mm thick.

Borehole discontinued at 20.00m depth.
Target depth reached.

14.30m-14.60m: clay band

17.50m-17.80m: possible clay band
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NOTES: (#)Soil origin is "probable" unless otherwise stated. (*)Consistency/Relative density shading is for visual reference only - no correlation between cohesive and granular materials is implied.

EXPLORA

DT to 0.04m, AD to 5.7m, WB to 20.0m

Ground Test (DB)
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22,30,33  N=63
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9.70

ASPHALTIC CONCRETE: 40 mm

FILL / SAND: brown and grey; fine to medium;
trace fine to coarse, angular to sub-angular
igneous gravel; trace asphalt fragments.

SAND (SP): pale grey; fine.

Silty SAND (SM): dark brown and brown; fine

From 1.50m: yellow-brown

From 4.50m: fine to medium

5.70m-6.50m: slight sulphuric odour

6.50m-7.50m: slight to moderate sulphuric
odour

7.50m: peaty silt lense approximately 10mm
thick; slight chemical odour, slight sulphuric

odour

From 8.50m: moderate sulphuric odour

1 of 2
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16.95

18.45

10.50

11.50

12.50

13.50

14.50

14.65

15.50

16.50

18.00

19.50

EST

EST

EST

EST

ES

ES

ES

ES

ES

ES

ES

ES

ES

ES

PID

PID

SPT

PID

SPT

PID

SPT

SPT

PID

PID

SPT

PID

PID

SPT

PID

SPT

PID

SPT

PID

SPT

2ppm

16,17,25  N=42

<1ppm

29,75  (HB)

<1ppm

17,27,27  N=54

28,48,61  N=100

<1ppm

<1ppm

10,15,15  N=30

<1ppm

<1ppm

5,15,15  N=30

<1ppm

16,22,24  N=46

11ppm

6,7,12  N=19

<1ppm

19,39,42  N=81

12.50

18.00

19.40

to medium; with peaty sand lense
approximately 70 mm thick; strong sulphuric
odour.

SAND (SP): grey-brown; fine to medium; slight
to moderate sulphuric odour.

Peaty CLAY (OL): dark brown; low to medium
plasticity;  trace roots and decomposed
organics; moderate sulphuric odour.

SAND (SP): pale grey; fine; trace interbedded
silty clay lenses 40mm thick.

14.65m: interbedded with sandy peat lenses,
typically 50-200mm thick; slight sulphuric

odour

From 16.50m: odour not detected

2 of 2

Borehole discontinued at 20.00m depth.
Target depth reached.
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Refer to explanatory notes for symbol and abbreviation definitions

PLANT: OPERATOR: LOGGED: ZW

METHOD: CASING:

REMARKS: ^Field Replicate BD1/230905; ^^Field Replicate BD2/230905;
^^^Field Replicate BD3/230905; ^^^^Field Replicate BD4/230905

NOTES: (#)Soil origin is "probable" unless otherwise stated. (*)Consistency/Relative density shading is for visual reference only - no correlation between cohesive and granular materials is implied.

EXPLORA

DT to 0.3m, AD to 5.5m, WB to 20.0 m

Ground Test (DB)

9
8

7
6

5
4

3
2

1
0

1

2

3

4

5

6

7

8

9

0
5

/0
9

/2
3

L

MD

D

M

W

1

2

3

4

5

6

7

8

9

0.35

0.80

1.50

1.70

2.20

3.00

3.20

3.70

4.50

4.70

5.20

5.95

7.45

8.35
8.45

9.45

ES^

ES^^

ES^^^

ES^^^^

0.25

0.60

1.00

1.50

2.00

2.50

3.00

3.50

4.00

4.50

5.00

5.50

7.00

8.00

8.35

9.00

FILL

AEO

EST

EST

ES

ES

ES

ES

ES

ES

ES

ES

ES

ES

ES

ES

ES

ES

ES

ES

HW to 5.5m

0

DT to 0.3m

0
DT to 0.3m, then AD to 5.5m

0
DT to 0.3m, then AD to 5.5m, then WB to 20m

0

PID

PID

PID

SPT

PID

PID

PID

SPT

PID

PID

SPT

PID

PID

PID

PID

SPT

PID

SPT

PID

SPT

PID

SPT

PID

8ppm

<1ppm

<1ppm

3,5,4  N=9

<1ppm

<1ppm

<1ppm

3,5,5  N=10

<1ppm

<1ppm

2,4,7  N=11

<1ppm

<1ppm

<1ppm

<1ppm

5,18,31  N=49

<1ppm

5,15,23  N=38

<1ppm

16,18,30  N=48

<1ppm

17,17,16  N=33

<1ppm

0.25

0.60

8.35

9.00

CONCRETE: 250 mm

FILL / SAND: grey-brown; fine to medium; trace
fine to medium igneous gravel, rootlets and
decomposed organics, trace clinker.

SAND (SP): pale brown; fine to medium; trace
iron-cemented nodules.

Peaty SAND (SP): dark grey and brown; fine to
medium.

Silty SAND (SM): brown; fine to medium; with
peaty sand bands, up to 300mm thick; slight to
moderate sulphuric odour.

From 3.00m: pale grey

7.00m: trace peaty sand lense up to 20mm
thick
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Refer to explanatory notes for symbol and abbreviation definitions

PLANT: OPERATOR: LOGGED: ZW

METHOD: CASING:

REMARKS: ^Field Replicate BD1/230905; ^^Field Replicate BD2/230905;
^^^Field Replicate BD3/230905; ^^^^Field Replicate BD4/230905

NOTES: (#)Soil origin is "probable" unless otherwise stated. (*)Consistency/Relative density shading is for visual reference only - no correlation between cohesive and granular materials is implied.

EXPLORA

DT to 0.3m, AD to 5.5m, WB to 20.0 m

Ground Test (DB)

-1
-2

-3
-4

-5
-6

-7
-8

-9
-1

0

11

12

13

14

15

16

17

18

19

D

VD

D

VD

VSt

VD

W

w=PL

W

11

12

13

14

15

16

17

18

19

10.45

11.45

12.45

13.34

14.45

15.30

16.30

17.45

18.80

11.00

12.00

13.00

14.00

15.00

16.00

17.00

18.50

EST

EST

EST

ES

ES

ES

ES

ES

ES

ES

ES

ES

PID

SPT

PID

SPT

PID

SPT

PID

SPT

SPT

PID

PID

SPT

PID

SPT

PID

SPT

PID

SPT

2.2ppm

8,20,30  N=50

2ppm

9,15,16  N=31

2ppm

15,25,26  N=51

=<1ppm

25,44,15/40  (HB)

5,19,23  N=42

<1ppm

<1ppm

10,35  (HB)

<1ppm

16,38  (HB)

1ppm

5,7,12  N=19

<1ppm

16,38  (HB)

16.80

18.20

[CONT] Silty SAND (SM): brown; fine to
medium; with peaty sand bands, up to 300mm
thick; slight to moderate sulphuric odour.

Peaty CLAY (OL): dark grey and brown; low to
medium plasticity; trace iron stained
laminations; strong sulphuric odour.

Silty SAND (SM): grey-brown; fine to medium.

From 11.00m: moderate sulphuric odour;
decreasing peaty sand lenses

From 13.00m: grey-brown

From 14.00m: brown and dark brown; with
peaty sand band, approximately 200mm

thick
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Refer to explanatory notes for symbol and abbreviation definitions

PLANT: OPERATOR: LOGGED: ZW

METHOD: CASING:

REMARKS: ^Field Replicate BD1/230905; ^^Field Replicate BD2/230905;
^^^Field Replicate BD3/230905; ^^^^Field Replicate BD4/230905

NOTES: (#)Soil origin is "probable" unless otherwise stated. (*)Consistency/Relative density shading is for visual reference only - no correlation between cohesive and granular materials is implied.

EXPLORA

DT to 0.3m, AD to 5.5m, WB to 20.0 m

Ground Test (DB)

-1
1

-1
2

-1
3

-1
4

-1
5

-1
6

-1
7

-1
8

-1
9

-2
0

21

22

23

24

25

26

27

28

29

VD W

21

22

23

24

25

26

27

28

29

20.22
EST

ES PIDSPT <1ppm

35,25/70  (HB)
Silty SAND (SM): grey; medium.

Borehole discontinued at 20.30m depth.
Target depth reached.

20.00
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Refer to explanatory notes for symbol and abbreviation definitions

PLANT: OPERATOR: LOGGED: ZW

METHOD: CASING:

REMARKS: ^Field Replicate BD1/230904; ^^Field Replicate BD2/230904;
^^^Field Replicate BD3/230904; ^^^^Field Replicate BD4/230904;
^^^^^Field Replicate BD5/230904

NOTES: (#)Soil origin is "probable" unless otherwise stated. (*)Consistency/Relative density shading is for visual reference only - no correlation between cohesive and granular materials is implied.

EXPLORA

DT to 0.2m, AD to 5.5m, WB to 20.0m

Ground Test (SS)

9
8

7
6

5
4

3
2

1
0

1

2

3

4

5

6

7

8

9

0
4

/0
9

/2
3

L

MD

D

VD

D

VD

M

W

1

2

3

4

5

6

7

8

9

0.25

0.70

1.50

1.70

2.20

3.00

3.20

3.70

4.50

4.70

5.20

5.95

7.45

8.38

9.45

ES^

ES^^

ES^^^

ES^^^^

0.15

0.50

1.00

1.50

2.00

2.50

3.00

3.50

4.00

4.50

5.00

5.50

7.00

8.00

9.00

FILL

AEO

EST

EST

EST

ES

ES

ES

ES

ES

ES

ES

ES

ES

ES

ES

ES

ES

ES

ES

HW to 5.5m

0

DT to 0.2m

0
DT to 0.2m, then AD to 5.5m

0
DT to 0.2m, then AD to 5.5m, then WB to 20m

0

PID

PID

PID

SPT

PID

PID

PID

SPT

PID

PID

PID

SPT

PID

PID

PID

SPT

PID

SPT

PID

SPT

SPT

PID

2ppm

2ppm

1ppm

2,3,3  N=6

<1ppm

<1ppm

<1ppm

2,3,4  N=7

<1ppm

<1ppm

<1ppm

3,9,12  N=21

<1ppm

<1ppm

<1ppm

5,15,19  N=34

<1ppm

13,23,36  N=59

2ppm

16,41,25/80  (HB)

11,19,21  N=40

5ppm

0.11

1.00

7.00

8.00

9.00

CONCRETE: 110 mm

FILL / SAND: brown; fine to medium; trace
metal fragments, iron cemented nodules .

SAND (SP): pale yellow-brown; fine to medium;
with weakly cemented dark brown bands.

SAND (SP): pale grey; fine; trace peaty clay
lenses, typically 5mm thick; slight sulphuric
odour.

Peaty SAND (SP): grey and brown; fine to
medium; with clay; moderate sulphuric odour,
slight hydrocarbon odour.

Silty SAND (SM): brown; fine to medium; with
peaty clay; moderate to strong sulphuric
odour, slight hydrocarbon odour; possible
hydrocarbon staining.

From 0.50m: pale grey-brown

From 1.20m: dark brown

From 2.50m: grading to pale grey
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Refer to explanatory notes for symbol and abbreviation definitions

PLANT: OPERATOR: LOGGED: ZW

METHOD: CASING:

REMARKS: ^Field Replicate BD1/230904; ^^Field Replicate BD2/230904;
^^^Field Replicate BD3/230904; ^^^^Field Replicate BD4/230904;
^^^^^Field Replicate BD5/230904

NOTES: (#)Soil origin is "probable" unless otherwise stated. (*)Consistency/Relative density shading is for visual reference only - no correlation between cohesive and granular materials is implied.

EXPLORA

DT to 0.2m, AD to 5.5m, WB to 20.0m

Ground Test (SS)

-1
-2

-3
-4

-5
-6

-7
-8

-9
-1

0

11

12

13

14

15

16

17

18

19

VD

D

VD

D

VD

VSt

VD

W

w=PL

W

11

12

13

14

15

16

17

18

19

10.45

11.45

12.45

13.30

13.41

14.45

15.36

16.45

17.45

18.87

ES^^^^^

11.00

12.00

13.00

13.30

14.00

15.00

16.00

17.00

18.50

EST

EST

EST

EST

ES

ES

ES

ES

ES

ES

ES

ES

ES

ES

PID

SPT

PID

SPT

PID

SPT

PID

SPT

PID

SPT

PID

PID

SPT

PID

SPT

PID

SPT

PID

SPT

<1ppm

12,25,38  N=63

5ppm

16,28,44  N=72

<1ppm

17,24,18  N=42

2ppm

11,15,25/110  (HB)

<1ppm

10,20,27  N=47

<1ppm

<1ppm

20,37,25/60  (HB)

<1ppm

15,27,30  N=57

5ppm

4,8,17  N=25

<1ppm

27,42,25/70  (HB)

12.00

16.80

17.90

[CONT] Silty SAND (SM): brown; fine to
medium; with peaty clay; moderate to strong
sulphuric odour, slight hydrocarbon odour;
possible hydrocarbon staining.

SAND (SP): brown; fine to medium; with peat,
dark brown peaty clay bands, typically 50mm
thick.

Peaty CLAY (OL): dark grey and brown; low to
medium plasticity; trace iron stained
laminations and iron-stained gravel; strong
sulphuric odour.

SAND (SP): grey; fine to medium; trace
carbonaceous clasts and peaty sand lenses (10
-20 mm); slight sulphuric odour.

11.00m: slight hydrocarbon and slight
sulphuric odour

From 13.30m: dark grey and brown; with
peaty clay bands, up to 200mm thick;

moderate sulphuric odour

From 15.00m: brown; slight sulphuric odour



G
e

n
e

ra
te

d
 w

it
h

 C
O

R
E

-G
S

 b
y

 G
e

ro
c

 -
 S

o
il

 L
o

g
 -

 2
1/

12
/2

0
2

3
 4

:4
7

:1
8

 P
M

3 of 3

DESCRIPTION
OF

STRATA

CONDITIONS ENCOUNTERED SAMPLE

D
E

P
T

H
 (

m
)

G
R

A
P

H
IC

COORDINATE:

SURFACE LEVEL:

E:334634.9, N:6241693.8

9.9 AHD

90°/---°

TESTING AND REMARKS

219609.02PROJECT No:

49-51 Stephen Road, Banksmeadow

Proposed Industrial Development

204LOCATION ID:

BOREHOLE LOG

LOCATION:

PROJECT:
G

R
O

U
N

D
W

A
T

E
R

R
L

 (
m

)

ESR AustraliaCLIENT:

DATUM/GRID:

DIP/AZIMUTH:

MGA2020 Zone 56 DATE: 04/09/23

SHEET:

M
O

IS
T

U
R

E

D
E

P
T

H
 (

m
)

T
E

S
T

 T
Y

P
E

IN
T

E
R

V
A

L

T
Y

P
E

R
E

M
A

R
K

S RESULTS
AND

REMARKS

O
R

IG
IN

(#
)

C
O

N
S

IS
.(*

)

D
E

N
S

IT
Y

.(*
)

Nil

Refer to explanatory notes for symbol and abbreviation definitions

PLANT: OPERATOR: LOGGED: ZW

METHOD: CASING:

REMARKS: ^Field Replicate BD1/230904; ^^Field Replicate BD2/230904;
^^^Field Replicate BD3/230904; ^^^^Field Replicate BD4/230904;
^^^^^Field Replicate BD5/230904

NOTES: (#)Soil origin is "probable" unless otherwise stated. (*)Consistency/Relative density shading is for visual reference only - no correlation between cohesive and granular materials is implied.

EXPLORA

DT to 0.2m, AD to 5.5m, WB to 20.0m

Ground Test (SS)
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EST ES

PID

SPT
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24,36,25/100  (HB)

[CONT] SAND (SP): grey; fine to medium; trace
carbonaceous clasts and peaty sand lenses (10
-20 mm); slight sulphuric odour.

Borehole discontinued at 20.40m depth.
Target depth reached.
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Refer to explanatory notes for symbol and abbreviation definitions

PLANT: OPERATOR: LOGGED: JS

METHOD: CASING:

REMARKS:

NOTES: (#)Soil origin is "probable" unless otherwise stated. (*)Consistency/Relative density shading is for visual reference only - no correlation between cohesive and granular materials is implied.

EXPLORA

DT to 0.2m, AD to 5.5m, WB to 20.0m

Ground Test (DB)
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9.30

0.25

0.50

0.90
1.00
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8.00

9.00

FILL

AEO

AEO

EST

ES
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ES

ES

ES

ES

ES

ES

ES

ES

0

DT to 0.2m

0
DT to 0.2m, then AD to 5.5m

0
DT to 0.2m, then AD to 5.5m, then WB to 20m

0
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PID

PID

PID

SPT

PID

SPT

SPT

PID
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SPT
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SPT
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SPT

SPT
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<1ppm

<1ppm
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1,2,3  N=5

2,6,8  N=14
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<1ppm

2,10,15  N=25

<1ppm

20,33
(R)

3ppm

19,31
(R)

21,36
(R)

6ppm

0.23

0.70

2.60

6.70

CONCRETE: no reinforcement observed

FILL / SAND: brown, pale grey and grey; fine to
medium; with fine to medium igneous and
sandstone gravel; trace clay.

SAND (SP): pale grey; fine to medium; with
brown and dark brown weakly cemented
bands typically 20 to 50 mm thick.

SAND (SP): pale brown and pale grey; fine to
medium.

Silty SAND (SM): grey and dark grey; fine to
medium; with peaty sand bands typically 20 to
50 mm thick; moderate sulphuric odour.
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Refer to explanatory notes for symbol and abbreviation definitions

PLANT: OPERATOR: LOGGED: JS

METHOD: CASING:

REMARKS:

NOTES: (#)Soil origin is "probable" unless otherwise stated. (*)Consistency/Relative density shading is for visual reference only - no correlation between cohesive and granular materials is implied.

EXPLORA

DT to 0.2m, AD to 5.5m, WB to 20.0m

Ground Test (DB)
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SPT
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16,33
(R)

2ppm

14,25,25  N=50

<1ppm

20,35
(R)

16,20,25  N=45

<1ppm

4ppm

16,14,11  N=25

4ppm

6,11,14  N=25

<1ppm

24,38
(R)

10.00

11.50

16.40

17.70

[CONT] Silty SAND (SM): grey and dark grey;
fine to medium; with peaty sand bands
typically 20 to 50 mm thick; moderate
sulphuric odour.

Silty SAND (SM): brown and dark brown; trace
peaty sand bands, typically 20-50mm thick;
moderate sulphuric odour.

SAND (SP): brown, grey and pale brown; fine to
medium; trace peaty sand bands, typically 20
to 50 mm thick; moderate sulphuric odour.

Peaty Silty CLAY (OL): dark grey; low to
medium plasticity; with peat layers up to 100
mm thick; moderate sulphuric odour.

SAND (SP): grey; fine to medium; trace clay
and peaty sand.

From 14.00m: odour not detected
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Refer to explanatory notes for symbol and abbreviation definitions

PLANT: OPERATOR: LOGGED: JS

METHOD: CASING:

REMARKS:

NOTES: (#)Soil origin is "probable" unless otherwise stated. (*)Consistency/Relative density shading is for visual reference only - no correlation between cohesive and granular materials is implied.

EXPLORA

DT to 0.2m, AD to 5.5m, WB to 20.0m

Ground Test (DB)
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EST ES SPT
28,25/100  (HB)
No Recovery

[CONT] SAND (SP): grey; fine to medium; trace
clay and peaty sand.

Borehole discontinued at 20.25m depth.
Target depth reached.
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Refer to explanatory notes for symbol and abbreviation definitions

PLANT: OPERATOR: LOGGED: ZW

METHOD: CASING:

REMARKS: ^Field Replicate BD1/230908; ^^Field Replicate BD2/230908;
^^^Field Replicate BD3/230908; ^^^^Field Replicate BD4/230908

NOTES: (#)Soil origin is "probable" unless otherwise stated. (*)Consistency/Relative density shading is for visual reference only - no correlation between cohesive and granular materials is implied.

EXPLORA

DT to 0.2m, AD to 5.5m, WB to 19.5m

Ground Test (DB)
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HW to 5.5m
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DT to 0.2m
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DT to 0.2m, then AD to 5.5m

0
DT to 0.2m, then AD to 5.5m, then WB to 19.5m

0

PID
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SPT
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SPT
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<1ppm
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0.15

0.30

6.50

CONCRETE: 150 mm

FILL / SAND: pale grey; fine to medium; trace
igneous and ironstone gravel, trace clinker;
decomposed organics.

SAND (SP): pale grey; fine to medium.

Silty SAND (SM): grey; fine to medium; slight
sulphuric odour.

From 8.35m: with peaty sand bands, typically
50-200mm thick
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Refer to explanatory notes for symbol and abbreviation definitions

PLANT: OPERATOR: LOGGED: ZW

METHOD: CASING:

REMARKS: ^Field Replicate BD1/230908; ^^Field Replicate BD2/230908;
^^^Field Replicate BD3/230908; ^^^^Field Replicate BD4/230908

NOTES: (#)Soil origin is "probable" unless otherwise stated. (*)Consistency/Relative density shading is for visual reference only - no correlation between cohesive and granular materials is implied.

EXPLORA

DT to 0.2m, AD to 5.5m, WB to 19.5m

Ground Test (DB)
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22,25,13  N=38
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16,24,20/70  (HB)

11.00

16.50
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[CONT] Silty SAND (SM): grey; fine to medium;
slight sulphuric odour.

Silty SAND (SM): brown; fine to medium; with
peaty sand bands, typically 50-200m thick.

Peaty CLAY (OL): dark grey; low to medium
plasticity; moderate sulphuric odour.

SAND (SP): brown and grey; fine to medium;
trace peaty sand bands, typically 50mm thick;
slight sulphuric odour.

Borehole discontinued at 19.87m depth.
Target depth reached.

From 14.00m: moderate sulphuric odour

15.20m: peaty sand lense
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Refer to explanatory notes for symbol and abbreviation definitions

PLANT: OPERATOR: LOGGED: ZW

METHOD: CASING:

REMARKS:

NOTES: (#)Soil origin is "probable" unless otherwise stated. (*)Consistency/Relative density shading is for visual reference only - no correlation between cohesive and granular materials is implied.

EXPLORA

AD to 5.5m, WB to 20.5m

Ground Test (DB)

9
8

7
6

5
4

3
2

1
0

1

2

3

4

5

6

7

8

9

3
1/

0
8

/2
3

L

MD

D

VD

D

VD

M

W

1

2

3

4

5

6

7

8

9

0.70

1.50

1.70

2.20

3.00

3.20

3.70

4.50

4.70

5.20

5.95

6.95

8.45

9.45

0.50

1.00

1.50

2.00

2.50

3.00

3.50

4.00

4.50

5.00

5.50

6.50

8.00

9.00

FILL

AEO

EST

ES

ES

ES

ES

ES

ES

ES

ES

ES

ES

ES

ES

ES

ES

HW to 5.5m

0

AD to 5.5m
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AD to 5.5m, then WB to 20.45m
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20,32,42  N=74

9,13,17  N=30

<1ppm

0.50

9.00

FILL / Silty SAND: grey and brown; fine to
medium; trace clinker, ironstone and
sandstone gravel.

SAND (SP): pale brown; fine to medium; with
some weakly cemented bands, up to 30mm
thick.

Silty SAND (SM): brown; fine; moderate
sulphuric odour.

From 1.50m: pale grey and brown

From 2.50m: pale yellow brown

From 4.15m: pale grey

6.50m: trace silty clay laminations

7.50m: peaty clay lense

From 8.00m: dark grey and grey; moderate
sulphuric odour
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Refer to explanatory notes for symbol and abbreviation definitions

PLANT: OPERATOR: LOGGED: ZW

METHOD: CASING:

REMARKS:

NOTES: (#)Soil origin is "probable" unless otherwise stated. (*)Consistency/Relative density shading is for visual reference only - no correlation between cohesive and granular materials is implied.

EXPLORA

AD to 5.5m, WB to 20.5m

Ground Test (DB)

-1
-2

-3
-4

-5
-6

-7
-8

-9
-1

0

11

12

13

14

15

16

17

18

19

VD

D

VD

St

VD

W

w=PL

W

11

12

13

14

15

16

17

18

19

10.45

11.45

12.45

13.45

14.45

15.45

16.20

16.45

17.45

18.89

11.00

12.00

13.00

14.00

15.00

16.00

16.20

17.00

18.50

EST

EST

EST

ES

ES

ES

ES

ES

ES

ES

ES

ES

ES

PID

SPT

PID

SPT

PID

SPT

PID

SPT

SPT

PID

PID

SPT

PID

SPT

PID

PID

SPT

PID

SPT

<1ppm

12,21,39  N=60

<1ppm

20,35,38  N=73

<1ppm

19,21,14  N=35

<1ppm

20,38,42  N=80

23,33,34  N=67

<1ppm

10ppm

3,6,9  N=15

10ppm

4,10,21  N=31

<1ppm

<1ppm

15,19,25/100  (HB)

<1ppm

21,35,25/90  (HB)

14.80

16.20

[CONT] Silty SAND (SM): brown; fine; moderate
sulphuric odour.

Peaty CLAY (OL): dark grey; low plasticity; trace
iron cemented bands, strong sulphuric odour.

Silty SAND (SM): grey; fine to medium.

From 11.00m: brown; trace silty clay bands

12.43m: grey-brown; with clay bands and iron
indurated bands

From 13.00m: pale grey brown; odour not
detected

From 17.00m: grey-brown; trace sandy peat
lenses; slight sulphuric odour

From 18.50m: decreasing peat lenses; odour
not detected
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Nil

Refer to explanatory notes for symbol and abbreviation definitions

PLANT: OPERATOR: LOGGED: ZW

METHOD: CASING:

REMARKS:

NOTES: (#)Soil origin is "probable" unless otherwise stated. (*)Consistency/Relative density shading is for visual reference only - no correlation between cohesive and granular materials is implied.

EXPLORA

AD to 5.5m, WB to 20.5m

Ground Test (DB)

-1
1

-1
2

-1
3

-1
4

-1
5

-1
6

-1
7

-1
8

-1
9

-2
0

21

22

23

24

25

26

27

28

29

VD W

21

22

23

24

25

26

27

28

29

20.38

EST
ES

PID
SPT

<1ppm

30,49,25/80  (HB)

[CONT] Silty SAND (SM): grey; fine to medium.

Borehole discontinued at 20.50m depth.
Target depth reached.
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Proposed Industrial Development

208LOCATION ID:
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Refer to explanatory notes for symbol and abbreviation definitions

PLANT: OPERATOR: LOGGED: ZW

METHOD: CASING:

REMARKS: ^Field Replicate BD/230830

NOTES: (#)Soil origin is "probable" unless otherwise stated. (*)Consistency/Relative density shading is for visual reference only - no correlation between cohesive and granular materials is implied.

EXPLORA

DT to 0.2m, AD to 5.5m, WB to 20.0m

Ground Test (DB)

9
8

7
6

5
4

3
2

1

1

2

3

4

5

6

7

8

9

3
0

/0
8

/2
3

(VL)
to
(L)

L

MD

D

VD

M

D

W

1

2

3

4

5

6

7

8

9

0.40

0.70

1.00

1.50

1.70

2.00

2.50

2.80

3.00

3.50

4.00

4.50

5.00

5.50

6.95

7.95

8.95

ES^

0.20

0.50

0.80

1.00

1.50

1.80

2.30

2.50

2.80

3.30

3.80

4.30

4.80

5.30

6.50

7.50

8.50

FILL

AEO

EST

EST

ES

ES

ES

ES

ES

ES

ES

ES

ES

ES

ES

ES

ES

ES

ES

ES

ES

HW to 5.5m

0

DT to 0.2m

0
DT to 0.2m, then AD to 5.5m

0
DT to 0.2m, then AD to 5.5m, then WB to 20m

0

PID

PID

PID

PID

SPT

PID

PID

PID

SPT

PID

PID

PID

PID

SPT

PID

PID

PID

SPT

PID

SPT

SPT

PID

PID

SPT

SPT

12ppm

12ppm

12ppm

<1ppm

2,2,2  N=4

<1ppm

<1ppm

<1ppm

2,2,2  N=4

<1ppm

<1ppm

<1ppm

<1ppm

3,4,5  N=9

<1ppm

<1ppm

<1ppm

2,8,15  N=23

<1ppm

3,13,21  N=34

8,16,23  N=39

<1ppm

<1ppm

21,35,41  N=76

25,30  (HB)
no sample recovered

0.14

1.70

3.60

8.00

CONCRETE: 6mm reinforcement at 0.09m

FILL / SAND: brown; fine to medium; trace fine
to medium igneous gravel, glass fragments
and ironstone gravel.

SAND (SP): pale grey; fine to medium.

Silty SAND (SM): dark brown; fine.

SAND (SP): pale grey; fine to medium; trace
dark grey silty sand lenses; slight to moderate
sulphuric odour.

From 0.40m: dark brown with yellow specks,
slight hydrocarbon odour

1.45m: asbestos containing material

From 3.00m: grey

From 6.50m: brown, trace interbedded peat
and clay lenses, slight sulphuric odour

From 7.70m: dark brown, with organic silts,
moderate sulphuric odour, possible

hydrocarbon staining and hydrocarbon
odour
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Nil

Refer to explanatory notes for symbol and abbreviation definitions

PLANT: OPERATOR: LOGGED: ZW

METHOD: CASING:

REMARKS: ^Field Replicate BD/230830

NOTES: (#)Soil origin is "probable" unless otherwise stated. (*)Consistency/Relative density shading is for visual reference only - no correlation between cohesive and granular materials is implied.

EXPLORA

DT to 0.2m, AD to 5.5m, WB to 20.0m

Ground Test (DB)

-1
-2

-3
-4

-5
-6

-7
-8

-9

11

12

13

14

15

16

17

18

19

VD

D

VD

VSt

D
to
VD

VD

W

w=PL

W

11

12

13

14

15

16

17

18

19

10.75

11.80

12.85

13.60

13.95

14.85

15.95

17.45

18.95

10.50

11.50

12.50

13.50
13.60

14.50

15.50

17.00

18.50

EST

EST

EST

ES

ES

ES

ES

ES

ES

ES

ES

ES

PID
SPT

PID

SPT

PID

SPT

SPT

PID

PID

PID

SPT

PID

SPT

PID

SPT

PID

SPT

<1ppm

35,45/100  (HB)

<1ppm

29,38  (HB)

<1ppm

8,35,22/50  (HB)

5,17,20  N=37

<1ppm

<1ppm

<1ppm

21,32,14/50  (HB)

<1ppm

5,7,11  N=18

<1ppm

13,12,18  N=30

<1ppm

14,28,36  N=64

15.50

16.50

[CONT] SAND (SP): pale grey; fine to medium;
trace dark grey silty sand lenses; slight to
moderate sulphuric odour.

Peaty CLAY (OL): dark grey; low to medium
plasticity; trace sand; strong sulphuric odour.

Silty SAND (SM): grey-brown; fine; with
interbedded peaty clay lenses; trace iron
cemented bands; moderate to strong
sulphuric odour.

From 13.00m: grey, with peaty clay lenses,
moderate sulphuric odour
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Refer to explanatory notes for symbol and abbreviation definitions

PLANT: OPERATOR: LOGGED: ZW

METHOD: CASING:

REMARKS: ^Field Replicate BD/230830

NOTES: (#)Soil origin is "probable" unless otherwise stated. (*)Consistency/Relative density shading is for visual reference only - no correlation between cohesive and granular materials is implied.

EXPLORA

DT to 0.2m, AD to 5.5m, WB to 20.0m

Ground Test (DB)

-1
1

-1
2

-1
3

-1
4

-1
5

-1
6

-1
7

-1
8

-1
9

21

22

23

24

25

26

27

28

29

VD W

21

22

23

24

25

26

27

28

29

20.45

EST ES

PID

SPT

<1ppm

17,31,40  N=71
no sample recovered

[CONT] Silty SAND (SM): grey-brown; fine; with
interbedded peaty clay lenses; trace iron
cemented bands; moderate to strong
sulphuric odour.

Borehole discontinued at 20.45m depth.
Target depth reached.



G
e

n
e

ra
te

d
 w

it
h

 C
O

R
E

-G
S

 b
y

 G
e

ro
c

 -
 S

o
il

 L
o

g
 -

 2
1/

12
/2

0
2

3
 4

:4
6

:2
4

 P
M

DESCRIPTION
OF

STRATA

CONDITIONS ENCOUNTERED SAMPLE

D
E

P
T

H
 (

m
)

G
R

A
P

H
IC

COORDINATE:

SURFACE LEVEL:

E:334778.3, N:6241616.1

10.1 AHD

90°/---°

TESTING AND REMARKS

219609.02PROJECT No:

49-51 Stephen Road, Banksmeadow

Proposed Industrial Development

209LOCATION ID:

BOREHOLE LOG

LOCATION:

PROJECT:
G

R
O

U
N

D
W

A
T

E
R

R
L

 (
m

)

ESR AustraliaCLIENT:

DATUM/GRID:

DIP/AZIMUTH:

MGA2020 Zone 56 DATE: 11/09/23

SHEET:

M
O

IS
T

U
R

E

D
E

P
T

H
 (

m
)

T
E

S
T

 T
Y

P
E

IN
T

E
R

V
A

L

T
Y

P
E

R
E

M
A

R
K

S RESULTS
AND

REMARKS

O
R

IG
IN

(#
)

C
O

N
S

IS
.(*

)

D
E

N
S

IT
Y

.(*
)

W
E

L
L

 P
IP

E

B
A

C
K

F
IL

L

Nil

Refer to explanatory notes for symbol and abbreviation definitions

PLANT: OPERATOR: LOGGED: ZW

METHOD: CASING:

REMARKS:

NOTES: (#)Soil origin is "probable" unless otherwise stated. (*)Consistency/Relative density shading is for visual reference only - no correlation between cohesive and granular materials is implied.

EXPLORA

AD to 5.5m, WB to 19.5m

Ground Test (DB)

10
9

8
7

6
5

4
3

2
1

1

2

3

4

5

6

7

8

9

VC

MD

VD

D

VD

M

W

1

2

3

4

5

6

7

8

9

0.20

0.70

1.20

1.45

2.20

2.90

3.70

4.45

5.20

5.95

6.95

8.30

9.45

0.50

1.00

1.20

2.00

2.50

3.50

4.00

5.00

5.50

6.50

8.00

9.00

FILL

EST
possibly

AEO

EST

A/ES

ES

ES

ES

ES

ES

ES

ES

ES

ES

ES

ES

ES

0

AD to 5.5m

0
AD to 5.5m, then WB to 19.5m

0

B
e

n
to

n
it

e

PID

PID

SPT

PID

PID

PID

SPT

PID

SPT

PID

PID

PID

SPT

PID

SPT

PID

SPT

SPT

PID

4ppm

13ppm

5,6,5  N=11

20ppm

14ppm

137ppm

9,15,17/100  (HB)

160ppm

3,8,4  N=12

150ppm

267ppm

107ppm

3,2,2  N=5

12ppm

7,11,11  N=22

<1ppm

12,25  (HB)

10,15,16  N=31

<1ppm

6.50

8.00

FILL / Silty SAND: dark grey-brown; fine to
medium; low plasticity silt; with fine to coarse
igneous and sandstone gravels; trace concrete
fragments, clinker, ash and resin (white and
yellow acrylic in appearance) and rootlets;
possibly hydrocarbon stained; slight
hydrocarbon odour; grass cover.

SAND (SP): pale grey-brown; fine to medium;
slight chemical and hydrocarbon odour.

Silty SAND (SM): brown and dark brown; with
interbedded peaty sand bands, up to 200mm
thick; slight hydrocarbon odour.

2.20m: asbestos containing material

From 2.50m: with clay and concrete rubble;
moderate chemical odour

From 4.00m: decreasing anthropogenic
inclusions

From 5.00m: no observable anthropogenic
inclusions; trace rootlets
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Refer to explanatory notes for symbol and abbreviation definitions

PLANT: OPERATOR: LOGGED: ZW

METHOD: CASING:

REMARKS:

NOTES: (#)Soil origin is "probable" unless otherwise stated. (*)Consistency/Relative density shading is for visual reference only - no correlation between cohesive and granular materials is implied.

EXPLORA

AD to 5.5m, WB to 19.5m

Ground Test (DB)

0
-1

-2
-3

-4
-5

-6
-7

-8
-9

11

12

13

14

15

16

17

18
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[CONT] Silty SAND (SM): brown and dark
brown; with interbedded peaty sand bands, up
to 200mm thick; slight hydrocarbon odour.

Peaty CLAY (OL): dark grey; low to medium
plasticity; moderate sulphuric odour.

SAND (SP): grey-brown; fine to medium; slight
sulphuric odour.

Borehole discontinued at 19.95m depth.
Target depth reached.

From 11.00m: grey-brown; slight sulphuric
odour

From 12.00m: brown; decreasing peaty sand
bands

From 14.00m: pale grey-brown

From 15.20m: grading into peaty sand;
strong sulphuric odour

From 19.50m: grey
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rubble; trace clinker, rootlets; possibly
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odour; grass cover.

SAND (SP): dark grey and grey; fine to
medium; hydrocarbon stained; slight to
moderate hydrocarbon odour.

Silty SAND (SM): brown and dark brown; with
interbedded peaty sand bands, up to 200mm
thick; moderate sulphuric and slight
hydrocarbon odour.
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From 3.50m: trace wire mesh; moderate
hydrocarbon and slight chemical odour;
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[CONT] Silty SAND (SM): brown and dark
brown; with interbedded peaty sand bands, up
to 200mm thick; moderate sulphuric and
slight hydrocarbon odour.

Silty SAND (SM); fine to medium; trace
interbedded dark brown peaty sand bands, up
to 50mm thick; slight to moderate sulphuric
odour.

Peaty CLAY (OL): dark grey; low to medium
plasticity; moderate sulphuric odour.

SAND (SM): grey-brown; fine to medium; slight
sulphuric odour.

Borehole discontinued at 19.74m depth.
Target depth reached.

From 11.50m: pale brown to pale grey

From 12.50m: pale grey-brown
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Gauging data from MW15 was excluded from the gener-
ation of groundwater contours, as it indicated an anom-
alous westward flow direction in the southern portion of 
the site. This observation is inconsistent with historical 
monitoring data and is considered an outlier.
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