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Hunny Churcher 
Dixon Sand Pty Ltd 
 

REVIEW OF MAXIMUM EXTRACTION DEPTH FOR HAERSES ROAD QUARRY - DA 165-7-2005  

Dear Hunny, 

 

1.0 INTRODUCTION 
Dixon Sand Pty Ltd (Dixon Sand) operates the Haerses Road Quarry, Maroota, north of greater Sydney.  
The site covers 128 ha and straddles Haerses Rd (refer Figure 1).  

The Haerses Road Quarry development consent was approved by the Minister for Planning 14 February 2006 
and has received five modifications since this approval. The latest, modification occurred in June 2022. 

Dixon Sand commissioned the last review of quarry maximum extraction depths in March 20201.  
An Independent Environmental Audit was completed on 18th October 2022, thus triggering a revision of the 
Maximum Extraction Depth Map, in accordance with Schedule 2, Condition 22(b) of the Development Consent 
(refer Table 1.1). 

Dixon Sand have engaged WSP Golder to complete this review and revision of the Maximum Extraction 
Depth Map, which is undertaken to fulfil Dixon Sand’s development consent requirements.  

  

 
1 Golder, 2020. Extraction Depth for DA 165-7-2005. Letter report 1780381-L007-Rev1, 27 March 2020. 
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Table 1.1 : Relevant Development Consent Conditions 

Development 
Consent 

Description of the Development Relevant Section of the Development 
Consent 

DA 165-7-2005 
(Haerses Road 
Quarry) 

Sand quarry on the following: 
Lot 170 DP 664766; Lot 170 DP 664767; 
Lots A and B DP 407341; Lots 176 and 
177 DP 752039 and Lot 216 DP 752039; 
Haerses Road; and the intersection of 
Wiseman’s Ferry Road and Haerses Road 

Schedule 2 – Condition 22(b): 
The Applicant must review and update the 
Maximum Extraction Depth Map within 3 
months of the completion of each 
Independent Environmental Audit (see 
conditions 13 of Schedule 5), to the 
satisfaction of the Secretary 

2.0 EXTRACTION AREA CONSENT CONDITIONS 
This section summarises the development consent limits of extraction with respect to groundwater and the 
underlying relevant aquifers 

Extraction at Haerses Road occurs from two areas known as the Tertiary Sands Extraction Area and the 
Western Friable Sandstone Extraction area. These areas are shown on Figure 1. Extraction within the two 
areas is governed by their respective underlying aquifers: 

 Tertiary Sands Extraction Area is underlain by the Maroota Tertiary Sands Groundwater Source  
(MTSGS) and 

 Western Friable Sandstone Extraction Area is underlain by the Sydney Central Basin Groundwater Sands 
(SCBGS). 

The following consent conditions relevant to groundwater apply to extraction: 

Condition 19 of development consent Schedule 2: The applicant must not undertake any extraction within 
2 metres of the highest recorded wet weather groundwater level of both the MTSGS and the SCBGS. 

Condition 19 is administered through the development of a Maximum Extraction Depth Map which establishes 
an inferred surface based on the maximum wet weather groundwater elevations and is determined through 
the quarry groundwater monitoring network. 

 Extraction depths within the Tertiary sands extraction area are restricted to 2 m above the wet weather 
elevation of the underlying Maroota Tertiary Sands Groundwater Source (MTSGS).  

 Extraction depths within the western friable sandstone extraction area are restricted to 2 m above the wet 
weather elevation of the underlying Sydney Central Basin Groundwater Source (SBCGS).  

In accordance with development consent Condition 22 of Schedule 2, a review and update of the Maximum 
Extraction Depth Map is triggered by an Independent Environmental Audit. 

Buffer Zones 

Under the development consent, a buffer zone has been administered, extending 100 m from the western 
boundary of the MTSGS, which is referred to as the MTSGS buffer zone (Figure 1).   
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This buffer zone overlies the friable sandstone, however in accordance with Condition 17 of the consent, 
Dixon Sand must not commence quarrying operations within the MTSGS buffer zone without the prior 
approval of the Secretary (and groundwater monitoring results have shown that quarrying can be undertaken 
in this area without incurring water loss from the MTSGS). Approval to extract was provided by NSW DPIE on 
11 June 2011. 

Other buffer zones that prohibit extraction are noted, but these a related to land uses rather than for 
hydrogeological purposes. 

2.1 Summary of operations conditions at March 2023 
The original DA approved extraction activities across Stages 1 through 5. As of quarter one, 2023: 

 Quarrying activities at Stage 1 are ongoing, although minimal.  

 Commencement of rehabilitation activities across Stage 1 area is planned and imminent. 

 Extraction currently occurs in Stage 2; sandstone is quarried at the southwest margin.  

 All water storage is now in the southeast corner of the Stage 2 area. A permanent water storage has been 
re-instated. 

 Extraction currently occurs at Stages 1a, 1b and 2b from Sandstone Extraction Area A and Sandstone 
Extraction Area B.
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3.0 MAXIMUM GROUNDWATER LEVEL ASSESSMENT 
3.1 Groundwater elevation and extraction depth 
The maximum wet weather groundwater elevations for the MTSGS and SCBGS were calculated based on the 
maximum water level recorded in applicable monitoring bores, following a 50 mm (or greater) rainfall event in 
a 24-hour period. Previously, the SCBGS maximum water levels were based on the highest recorded 
groundwater level to date due to the limited monitoring period. However in 2023, there are four years of 
monitoring data and this is considered sufficient for a wet weather maximum groundwater assessment. 

Historical daily rainfall records for the nearest Bureau of Meteorology rainfall recording station at Maroota 
(station ID 67014) were use d to identify the wet weather events. Since 2005, the station has observed  
40 events with rainfall exceeding 50 mm. In some instances, the wet weather event/s occurred over multiple 
days, these have been considered as a single event. These data and commentary are presented in 
Attachment A. 

Table 3.1 presents the determined peak groundwater level measurement for each of the bores completed  
for monitoring the MTSGS (namely the H series bores). Table 3.2 presents the determined peak groundwater 
level measurements for bores completed for monitoring the SCBGS (namely the BH A series bores). Results 
from the previous 2020 assessment are included for comparison. 

Groundwater monitoring from shallow screened monitoring bores, that target perched groundwater (namely 
BH -B and C series bores) their purpose is to assess water loss form the adjacent MTSGS. These bores are 
excluded from the assessment and are shown for reference only as they are not considered reflective the 
regional groundwater system.  

The maximum groundwater wet weather elevation contour map has been generated for the site, using the 
krigging interpolation method. The map is presented in Figure 2 and shows the maximum wet weather 
surfaces beneath the quarry areas at 2 m contour intervals. 

Bores BH02A and BH03A have been excluded from the wet weather assessment for the following reasons: 

 BH02A is located immediately west of the existing water storage, a review of the time series data showed 
a very subdued rising water level when compared to climatic influence observed in other BH – A series 
bores. The data is not considered reflective of the regional system. 

 BH03A relative water levels are >20 m below adjacent nearby monitoring bores BH5 and BH06A.  
Data from this bore was previously excluded as levels do not fit the regional trend. As a conservative 
approach, the same method is adopted in 2023, noting that the bore is scheduled for decommissioning in 
2023 as quarrying progresses. Dixon Sands are planning a replacement bore west of the BH3 and BH6 
cluster bore sites to confirm water levels in the south.  
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Table 3.1: Peak Water Level After >50 mm/day Rainfall Event – Tertiary Sands Extraction area 

Aquifer Monitoring Bore ID Wet weather groundwater elevation maximum (m AHD) 

2020 2023 

MTSGS *H1 176.87 175.96 

H2 182.05 182.05 

*H4 183.37 183.09 

*H5 178.6 178.50 

H6 184.46 187.25 

H7 182.6 185.10 

*H8 187.59 187.59 

H9 186.93 187.68 

*H10 176.68 176.68 

*H11 184.8 184.80 

H12 183.69 185.51 

*H13 171.30 171.30 

H14 177.19 178.58 

*Denotes obsolete monitoring bores 

Table 3.2: Peak Water Level After >50 mm/day Rainfall Event – Tertiary Sands Extraction area 

Aquifer Monitoring Bore ID Wet weather groundwater elevation maximum (m AHD) 

2020 2023 

SBCGS BH01A 133.26 137.93 

BH02A^ 136.72 143.35 

BH03A* 101.33 103.56 

BH06A 127.66 128.20 

BH04 140.18 140.18 

BH05 123.2 124.08 

*groundwater level doesn’t reflect the regional tend and has been excluded from the wet weather groundwater elevation contours. 
^groundwater level excluded from assessment due to trend reflective of influence from adjacent water storage body. 
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4.0 DETERMINATION OF MAXIMUM EXTRACTION DEPTH 
Contours of maximum extraction depth have been created by adding 2 m to each wet weather groundwater 
level and these are presented in Figure 3. Extraction depth contours are now included across the MTSGS 
buffer zone, now that approval to extract within the buffer has been endorsed by the Secretary. 

Based on the revised groundwater level assessment, the maximum extraction depth map shows: 

 Maximum extraction depth over the Tertiary Sands extraction area should be limited to a depth  
not greater than 189 m AHD in the east and to the north, gradually reducing to 177 m AHD in the south 
and 182 m AHD in the west. 

 Maximum extraction depth over the Western Friable Sandstone extraction (including the MTSGS buffer 
zone) should be limited to a depth not greater than 142 m AHD in the north, gradually reducing to  
128 m AHD in the south. 

 The maximum extraction depth at BH03A is almost 30 m above the maximum wet weather groundwater 
level. Conservatively, this bore has been excluded from the assessment and the surface is interpolated 
between BH05 and BH06A. Bore BH06A was decommissioned in 2021 and Bore BH03A is soon to be 
scheduled for decommissioning as quarrying progresses into Stage 2b. A replacement bore is currently 
planned on the western boundary of Stage 1a/2a to confirm regional water levels in the south and provide 
further confidence on wet weather groundwater level maximums in this sector of the quarry. 
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5.0 CLOSING 
Thank you for considering WSP Golder to assist with this project. We trust the above assessment satisfies 
your requirements, please contact the undersigned if you would like to discuss the findings. 

6.0 IMPORTANT INFORMATION 
Your attention is drawn to the document Important Information Attachment B of this report. The statements 
presented in this document are intended to advise you of what your realistic expectations of this report should 
be.  The document is not intended to reduce the level of responsibility accepted by WSP Golder, but rather to 
ensure that all parties who may rely on this report are aware of the responsibilities each assumes in so doing. 

 

Yours sincerely 

 

Golder Associates Pty Ltd 

 

 

Tim Smith Jason van den Akker 
Associate Hydrogeologist Principal Hydrogeologist 

TS/JvdA/qn 

 
CC: Mark Dixon 
 
Attachments: A – Historical rainfall events and wet weather groundwater RWLs 

B – Important Information 
 
 
u:\projectsau\ps135xxx\ps135469_dixon_sands_haers\4_wip\haerses road\ps135469-002-ltr-rev0.docx 
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ATTACHMENT A 

Historical rainfall events and  
wet weather groundwater RWLs 

 
 
 



Year Date Rainfall amount (mm) Comment
Period over which rainfall
was measured (days) H1 H2 H4 H5 H6 H7 H8 H9 H10 H11 H12 H13 H14 BH01A BH02A BH03A BH06A BH04 BH05

2006 07 Sep 65 1 173.86 179.42 183.09 178.5 179.64 178.26 185.32 185.32 175.93 183.39 178.17 169.97 172.35
13 Feb 52.2 1 173.79 179.77 179.38 178.35 183.7 185.35 176.23 183.2 178.36 169.98 172
09 Jun 172 1 173.79 181.3 182.75 179.32 183.45 186.1 176.68 183.26 180.59 169.79 172.11
20 Aug 136.5 1 174.09 181.88 182.96 180.1 183.33 186.14 176.66 184.75 181.88 169.74 172.91
06 Dec 50.6 1 174.68 180.16 183.03 180.64 184.19 185.89 176.59 184.79 183.13 169.66 173.82

2008 05 Jun 51 1 175.96 180.17 183.26 181.2 187.59 185.68 184.76 183.34 169.63 175.69
02 Apr 51 1 180.12 182.56 180.39 187.49 185.42 184.35 183.13 169.94 175.53
22 May 78 1 180.11 182.54 180.39 187.48 185.43 184.34 183.12 170.17 175.52

2010 07 Feb 75 1 179.02 183.14 180.25 185.11 184.8 181.74 169.8 175.42
2011 20 Aug 74.6 1 180.47 183.28 180.2 184.83 180.99 170.7 175.79
2012 18 Apr 52 1 180.57 184.46 182.6 186.93 183.09 176.19

29 Jan 118 1 181.08 182.69 180.24 185.73 182.72 170.1 174.57
23 Feb 72 1 181.57 183.36 181 185.51 182.39 170.1 174.85
24 Feb 82.4 1 181.57 183.36 181 185.51 182.39 170.1 174.85
19 Aug 52.6 1 179.67 182.86 180.1 185.03 180.79 170.6 175.99
07 Dec 55 1 180.77 182.86 180.2 185.03 181.29 170.5 175.99
21 Apr 161 1 180.57 183.46 182.5 186.03 183.69 171.2 177.09
22 Apr 118 1 180.57 183.46 182.5 186.03 183.69 171.2 177.09
22 Dec 63.6 1 180.87 183.96 182.3 186.13 183.69 176.89
05 Jan 108 1 180.37 184.46 182.6 186.13 183.69 177.19
06 Jan 68 1 180.37 184.46 182.6 186.13 183.69 177.19
05 Jun 69 1 180.87 183.66 181.6 185.53 183.29 176.79
06 Jun 68 1 180.87 183.66 181.6 185.53 183.29 176.79
18 Mar 54.8 1 180.97 183.36 181.5 - 185.63 182.79 171.3 176.49
31 Mar 55 1 180.97 183.36 181.5 - 185.63 182.79 171.3 176.49
26 Feb 66 1 180.57 182.86 180 184.73 180.99 170.3 176.29
05 Oct 55 1 182.05 182.01 180.28 184.92 181.24 175.06 133.7 137.33 102.13 125.91 139.49 123.065

16 Mar 86
86mm over 3 days (16-18 Mar
2022)

181.9 181.43 180.32 184.95 181.12 174.91 133.01 137.31 102.01 128.19 129.25 122.995

30 Aug 50 1 180.88 180.36 179.29 184.39 179.53 174.15 132.16 137.35 101.89 128.2 139.33 122.965
18 Sep 67 1 179.42 180.44 179.83 184.58 180.12 174.01 133.04 137.36 101.87 128.02 139.18 122.965
07 Feb 38.4 181.3 182.88 180.1 185.04 180.43 173.79 134.34 137.7 101.57 127.8 139.15 122.915
08 Feb 77 1
09 Feb 82 1
10 Feb 111 1
26 Mar 68 1 180.61 183.19 181.36 185.36 182.29 174.93 134.13 138.01 101.7 127.79 139.16 123.145
26 Jul 13.2
27 Jul 116 1
28 Jul 23.2
25 Oct 31.4
26 Oct 52.2 1
27 Oct 12.6
14 Mar 10
15 Mar 18
16 Mar 9
17 Mar 9.4
18 Mar 17
19 Mar 73 1
20 Mar 56 1
21 Mar 103 1
22 Mar 49.6
23 Mar 33
24 Mar 8
06 May 6.4
07 May 21
08 May 22
09 May 5
24 Aug 35
25 Aug 27
10 Dec 58 1 180.79 183.11 181.21 185.45 182.04 175.97 136.7 140.47 102.81 139.35 123.765
06 Jan 21.2
07 Jan 1.6
08 Jan 19.6
09 Jan 20.4
22 Feb 6
23 Feb 73 1
24 Feb 3
25 Feb 19

139.37 123.845181.08 183.13 181.27 185.6 182.02

139.31 123.645

181.35 185.5 183.21 175.61 136.46 140.21 102.67 124.78 139.34 123.735179.65 183.25

175.97 137.04 140.69 102.88

176.61 136.03 139.47 102.49 125.48 139.26 123.585

180.18 183.96 182.26 185.81 183.43 176.37 136.05 139.71 102.56 124.06

180.75 183.83 182.31 186.48 183.35

138.7 102.13 127.26 139.32 123.465

180.54 183.11 181.01 185.31 185.51 175.11 135.93 139.05 102.31 126.43 139.31 123.505

181.14 185.38 182.68 175.11 135.39180.92 183.21

Peak water level after >50 mm rainfall event
SCBGSMTSGS Buffer ZoneMaroota Daily Rainfalls for events exceeding 50 mm 2006 to 2022

378mm over 11 days (14-24
Mar 2021)

62 mm over 4 days (6-9 Jan
2022)

54mm over 4 days (6-9 May 2021)

2020

2021

308mm over 3 days (8-10 Feb
2022)

152mm over 3 days 26-28 Jul
2020)

96mm over 3 days (25-27 Oct
2020)

62mm over 2 days (24-25 Aug 2021)

154mm over 2 days 23-24 Feb
2013

279 mm over 2 days 21-22 Apr
2015

221 mm over 4 days 4 - 7 Jan
2016

2017

2018

2019

2007

2009

2013

2014

2015

2016

632mm between 22 Feb and 9
Mar 2022

147.4 mm over 3 days 4-6 June
2016



Year Date Rainfall amount (mm) Comment
Period over which rainfall
was measured (days) H1 H2 H4 H5 H6 H7 H8 H9 H10 H11 H12 H13 H14 BH01A BH02A BH03A BH06A BH04 BH05

Peak water level after >50 mm rainfall event
SCBGSMTSGS Buffer ZoneMaroota Daily Rainfalls for events exceeding 50 mm 2006 to 2022

26 Feb 39
27 Feb 9.6
28 Feb 8.8
01 Mar 13
02 Mar 114 1
03 Mar 92 1
04 Mar 27
05 Mar 13.6
06 Mar 66 1
07 Mar 55 1
08 Mar 48
09 Mar 45
08 Apr 63.2 1 181.66 186.72 184.69 187.51 184.92 178.33 137.64 141.56 103.09 139.55 123.985
03 Jul 68 1
04 Jul 70 1
05 Jul 148 1
06 Jul 46
09 Oct 58 1 180.34 185.64 183.45 185.81 182.61 177.71 137.82 143.24 103.5 139.75 124.055

2023 30 Jan 64
2023 31 Jan 23

174.36 180.70 183.09 178.50 183.26 181.21 185.32 185.67 176.42 184.18 182.40 170.30 175.68 135.58 139.57 102.48 126.72 138.84 123.51
175.96 182.05 183.09 178.50 187.25 185.10 187.59 187.68 176.68 184.80 185.51 171.30 178.58 137.93 143.35 103.56 128.20 139.77 124.08

RED - data excluded from assessment EXCLUDED

180.5 184.78 182.82 185.75 182.02 177.4 137.93 143.35 103.56 139.77 124.075

187.25 185.1 187.68 185.21 178.58 139.67

181.61 186.51 182.31 187.62 185.1 178.22 137.47 141.22 103.05 139.56 123.945

181.78

Highest peak water level after a >50mm rainfall event
Average peak water level after a >50mm rainfall event

2022
87mm over 2 days (31-31st
January 2023)

332mm over 4 days (3-6 July
2022)
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The document (“Report”) to which this page is attached and which this page forms a part of, has been issued 
by Golder Associates Pty Ltd (“Golder”) subject to the important limitations and other qualifications set out below. 

This Report constitutes or is part of services (“Services”) provided by Golder to its client (“Client”) under and subject 
to a contract between Golder and its Client (“Contract”). The contents of this page are not intended to and do not 
alter Golder’s obligations (including any limits on those obligations) to its Client under the Contract. 

This Report is provided for use solely by Golder’s Client and persons acting on the Client’s behalf, such as its 
professional advisers. Golder is responsible only to its Client for this Report. Golder has no responsibility to any other 
person who relies or makes decisions based upon this Report or who makes any other use of this Report. Golder 
accepts no responsibility for any loss or damage suffered by any person other than its Client as a result of any 
reliance upon any part of this Report, decisions made based upon this Report or any other use of it. 

This Report has been prepared in the context of the circumstances and purposes referred to in, or derived from, 
the Contract and Golder accepts no responsibility for use of the Report, in whole or in part, in any other context 
or circumstance or for any other purpose. 

The scope of Golder’s Services and the period of time they relate to are determined by the Contract and are subject 
to restrictions and limitations set out in the Contract. If a service or other work is not expressly referred to in 
this Report, do not assume that it has been provided or performed. If a matter is not addressed in this Report, 
do not assume that any determination has been made by Golder in regards to it. 

At any location relevant to the Services conditions may exist which were not detected by Golder, in particular due to 
the specific scope of the investigation Golder has been engaged to undertake. Conditions can only be verified at the 
exact location of any tests undertaken. Variations in conditions may occur between tested locations and there may 
be conditions which have not been revealed by the investigation and which have not therefore been taken into account 
in this Report. 

Golder accepts no responsibility for and makes no representation as to the accuracy or completeness of the 
information provided to it by or on behalf of the Client or sourced from any third party. Golder has assumed that such 
information is correct unless otherwise stated and no responsibility is accepted by Golder for incomplete or 
inaccurate data supplied by its Client or any other person for whom Golder is not responsible. Golder has not taken 
account of matters that may have existed when the Report was prepared but which were only later disclosed to 
Golder. 

Having regard to the matters referred to in the previous paragraphs on this page in particular, carrying out the 
Services has allowed Golder to form no more than an opinion as to the actual conditions at any relevant location. 
That opinion is necessarily constrained by the extent of the information collected by Golder or otherwise made 
available to Golder. Further, the passage of time may affect the accuracy, applicability or usefulness of the opinions, 
assessments or other information in this Report. This Report is based upon the information and other circumstances 
that existed and were known to Golder when the Services were performed and this Report was prepared. 
Golder has not considered the effect of any possible future developments including physical changes to any 
relevant location or changes to any laws or regulations relevant to such location. 

Where permitted by the Contract, Golder may have retained subconsultants affiliated with Golder to provide some 
or all of the Services. However, it is Golder which remains solely responsible for the Services and there is no 
legal recourse against any of Golder’s affiliated companies or the employees, officers or directors of any of them. 

By date, or revision, the Report supersedes any prior report or other document issued by Golder dealing with any 
matter that is addressed in the Report. 

Any uncertainty as to the extent to which this Report can be used or relied upon in any respect should be 

referred to Golder for clarification 
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