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1.0

INTRODUCTION

Harvest Scientific Services Pty Ltd has been commissioned by M. Collins & Sons Holdings Pty Ltd (Collins)
to prepare this Annual Environmental Management Report (AEMR) for 2018. The Report has been prepared
in accordance with the NSW Department of Planning and Environment requirements for the Collins Sand
and Soil Quarry on Lot 22 (DP833317), and Lot 32 (DP 635271), Macarthur Road, Spring Farm.
1.1.

OBJECTIVES

The objective of this Annual Environmental Management Report is to address Item 4 of Schedule 5 of the
NSW Department of Planning and Environment Notice of Modification (DA 75/256 Mod 4) dated 2 August
2018
By the end of March each year, the Applicant shall review the environmental performance of the project to
the satisfaction of the Secretary. This review must:
a. Describe the development (including rehabilitation) that was carried out in the previous calendar
year, and the development that is proposed to be carried out over the current calendar year;
b. Include a comprehensive review of the monitoring results and complaints records of the project over
the previous calendar year, which includes a comparison of these results against:




The relevant statutory requirements, limits or performance measure/criteria;
The monitoring results of previous years; and
The relevant predictions in the Mod 4.

c.

Identify any non-compliance over the last year, and describe what actions were (or are being) taken
to ensure compliance;
d. Identify any trends in the monitoring data over the life of the project;
e. Identify any discrepancies between the predicted and actual impacts of the project, and analyse the
potential cause of any significant discrepancies; and
f. Describe what measures will be implemented over the current calendar year to improve the
environmental performance of the project.
1.2.

REPORTING PERIOD

This report covers the period between 1 January 2018 and 31 December 2018.
1.3.

ACTIVE ENVIRONMENTAL MANAGEMENT PLAN

The active Environmental Management Plan is entitled ‘Environmental Management Plan for Spring Farm
Sand and Soil Extraction and Processing Operation’ dated 31 December 2018 prepared by Harvest
Scientific Services.
1.4.

CONSENT AUTHORITIES

The following consent authorities will be provided with a copy of this AEMR:



1.5.

The NSW Department of Planning and Environment;
Camden Council; and
The NSW Environmental Protection Authority.
CONSENTS AND PERMITS

The site is operated by Collins Construction Materials Pty Ltd (a subsidiary of M. Collins & Sons Holdings Pty
Ltd). This site is subject to the following consents and permits:
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1.6.

NSW Department of Planning and Environment Notice of Modification (DA 75/256 Mod 4) dated 2
August 2018
NSW Environmental Protection Authority Environmental Protection Licence (EPL) 4093; and
Controlled Activity Approval issued by the NSW Access Resource Regulator dated7 December 2018
Other activities which are critical to the operation but do not relate directly to DA 75/256 Mod 4 are
undertaken on Lot 1 (DP 587631) and subject to Council approval (DA252/93) (Figure 1). These
activities include access to the premises via the main entrance, weighbridge, wheel wash, site
offices, workshops, resource processing and blending area and water supply pump from the Nepean
River. These activities were not considered when preparing this AEMR.

KEY PERSONNEL RESPONSIBLE FOR ENVIRONMENTAL MANAGEMENT

The key personnel tabled below are responsible for the Environmental Management of the Quarry.

Contact person
Alan Seidenkamp

Table 1: Key Environmental Management Personnel
Designation
Contact details
Quarry Manager 2019

Annual Environmental Management Report – Collins Spring Farm Quarry 2018
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2.0

SITE IDENTIFICATION AND LOCATION

Collins Construction Materials Pty Ltd - Spring Farm Quarry operations occupy Lot 1 (DP 587631), Lot 22
(DP833317) and Lot 32 (DP 635271), situated between Macarthur Road and the Nepean River, Spring Farm
(Figure 1).

Figure 1: Site Locality (the area shaded yellow is the land subject to this 2018 AEMR)
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3.0

PROJECT DESCRIPTION

The Collins Spring Farm Quarry is a major supplier of bulk sand and soil materials to the greater Sydney
region. Sand and soil is extracted from an approved sixteen hectare (16 Ha) extraction area within the
western part of Lot 22 (DP 833317) and more recently from an approved 6.8 hectare (6.8 Ha) extraction area
within the western part of Lot 32 (DP 635271) - see Figure 1. The sand and soil resource is extracted to a
nominated working depth of approximately 8 metres - the purpose of which is to safeguard the underlying
groundwater.
The active working area is confined to five hectares (5 Ha) at any one time in accordance with the approved
working plan with one hectare (1 Ha) concurrent rehabilitation. Sand and soil is extracted by excavator and
placed into dump trucks. The dump trucks convey the material to the processing area where it is screened
using a diesel driven screening plant. Sand and soil are screened to -2 mm and -8 mm respectively.
Screened sand and soil is then hauled by dump truck from the processing area to a central stockpile and
blending area. Oversize material (overburden) is used to backfill voids and for site rehabilitation purposes.
Up to 5,000 tonnes of sand and soil are held at any one time in up to five stockpiles. These are segregated
by material type, allowing the company to satisfy market demands for specific blended products. Current
operations produce around 290,000 to 300,000 tonnes of sand and soil products annually. Fifteen people are
directly employed at the quarry including plant operators, supervisors and clerical staff. In addition, drivers
are employed to deliver and distribute material to customers.
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4.0

ANNUAL PRODUCTION

Production of sand and soil over the 2018 AEMR is summarized in Table 2. Copies of supporting
documentation provided by Collins are appended as follows:




Industry and Investment Return for Extractive Materials are provided in Appendix 1.
Number of Laden Loads Outwards (truck movements) are provided in Appendices 2a and 2b
Weigh Bridge Transactions are provided in Appendix 3.

Table 2: Collins Spring Farm Annual Production Statistics for the 2018 AEMR period
Total number of laden loads outwards (appendices 2a and 2b)
9376
Average laden truck movements per day
31
Total material extracted
64,672 tonnes
Total Site Production (Appendix 3)*
290,388 tonnes
*This figure incorporates production activities related to Lot 1 (DP 587631)and has been included for completeness but
such activities are not relevant and are outside the scope of this AEMR as indicated in Section 1.5.
It is noted that Total Production was approximately 10,000 tonnes less than anticipated for the period due to one
customers change in demand.
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5.0

ANNUAL CONTRIBUTIONS

As per Item 7 of Schedule 2 of NSW Department of Planning and Environment Notice of Modification (DA
75/256 Mod 3) dated 25 October 2012, the Applicant is required pay an annual contribution to Camden
Council for the maintenance of Macarthur Road between the main site entrance and intersection with
Springs Road.
A total of $8,686.88 was paid to Camden Council on the 30th March, 2018 (Appendix 4).
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6.0

EXTRACTION AND WORKING AREA

6.1.

PRODUCTION - 2018 AEMR PERIOD

Current and recent extraction and rehabilitation areas are illustrated in Figure 2 and depict the general
direction of the extraction and rehabilitation process.
Sand and soil was actively extracted from the lands between January and December 2018. By the end of the
reporting period:





The active excavation cell E3 (Figure 2) on Lot 32 (DP 635271) measured approximately 0.2 Ha
with 1.8Ha within E1 and E2 cells undergoing concurrent rehabilitation;
Lot 22 (DP 833317) had an open area measuring approximately 1.8Ha (Figure 2); and
Approximately 64,672 tonnes of raw material had been extracted from the lands (see Figure 3);
The 2018 total site combined extraction and open area was 2.20Ha (2.00Ha of open area on Lot 22
and 0.2Ha extraction area on Lot 32) complying with the 5.0Ha limit approved by Camden Council.

Annual Environmental Management Report – Collins Spring Farm Quarry 2018

Page 7

FIGURE 2
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REHABILITATION CELLS
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Figure 3: Extraction undertaken in 2018 within cell E3

6.2.

FORECAST PRODUCTION - 2019 AEMR PERIOD

It is proposed to:



Continue extraction from the current extraction of Lot 22 (DP 833317) illustrated in Figure 4; and
Recommence extraction on Lot 32 (DP 635271) proceeding north as illustrated in Figure 4 into E4
after exhaustion of E3.

It is estimated that total extraction and production figures for the 2019 reporting year will be similar to that of
2018. The proposed areas of production during the 2019 AEMR are illustrated in Figure 5.
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FIGURE 4
EXTRACTION &
REHABILITATION PLAN
FOR 2019

LOT 32 – Extraction Area for 2019

LOT 32 – Rehabilitation Area for 2019

LOT 32 – Completed Rehabilitation Areas

LOT 22 – Extraction Area for 2019
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Figure 5: Proposed extraction areas for 2019
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7.0

REHABILITATION - 2018 AEMR PERIOD

7.1.

INTRODUCTION

Rehabilitation of the Collins quarry site is focused on three basic restoration and rehabilitation zones. These
include the following:




Zone 1 – Nepean River and adjacent banks
Zone 2 – Dry River Anabranch; and
Zone 3 – Areas intended for future agricultural areas.

These zones together with commentary on their future treatment is illustrated in Figure 6.

7.2.

REHABILITATION AND MAINTENANCE

During the 2018 reporting year, rehabilitation and restoration works have continued at three of the
designated landscape areas (see Figure 6), viz:


Nepean River Riparian Vegetation: Works have been carried out within a section of the one
hectare area of land where the existing vegetation is being restored ( Zone 1a);



Dry River Anabranch Vegetation: There is approximately one hectare of vegetation adjacent to
the dry anabranch of the Nepean River where regeneration of existing vegetation has been
undertaken together with the introduction of additional plantings where necessary to improve the
structure of this landscape feature; and



Agricultural Production Land (R2 and R3): Over the last twelve months there has been two
hectares of land that has been returned to Class One agricultural lands on the western end of the
quarry area. The land has been reformed and graded in a south westerly direction towards the
Nepean river to ensure that the final land form will integrate with adjoining lands and be freely
draining.

This work has been carried out by Bowantz Bushfire and Environmental Pty Ltd. An outline of their activities
are attached as Appendix 5, with the following sections summarising their works program.
Site Protection
During quarry extraction, restoration zones 1 and 2 have been protected with the objective of restricting
access into the area. The protection of these areas ensures the long term effective management of the
rehabilitation areas and associated riparian habitat and its wild life linkages. These actions prevent adjoining
livestock from entering the restoration area and damaging the revegetation works
Weeding within Zone 1a (Nepean River- proposed plantings)
Throughout the last twelve months further efforts has been made within the riparian areas adjoining the
Nepean river to remove weeds and non-native vegetation from this landscape unit. This has involved cutting
and poisoning non-native weeds, grasses and shrubs and clearing away the vegetative waste.
This work has been carried out within an area of one hectare of riverside land that was host to extremely
degraded vegetation. However, the native trees and grasses that are present in the area now provide a
structured layer that can be complemented by planting native species that over time will be able to dominate
this landscape feature adjacent to the river.
Weeding and Preparation within Zone 1B (Nepean River – Core Riparian Zone)
The flat grassy areas parallel to the river outside the existing vegetation area on the river bank ( non –
batter) are being subjected to weed management to eradicate undesirable weeds and shrubs prior to
planting directly into the natural topsoil horizon.
Annual Environmental Management Report – Collins Spring Farm Quarry 2018
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Figure 6
Final Landform and
Rehabilitation
Management Plan

Final Landform and Rehabilitation Management Plan
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Holdings Pty Ltd

6

___________________________________________________HARVEST SCIENTIFIC SERVICES PTY LTD

Zone 2a and 2b - Dry Anabranch – planting and rehabilitation works
Throughout 2018 there has been a comprehensive bush regeneration work undertaken following the
weeding that had been carried out in the two previous years when large woody weeds and a variety of other
environmental and noxious weeds were removed along the eastern and western sides of the dry anabranch.
Following the completion of the weeding, additional native plant stock has been planted along the dry
anabranch to strengthen the diversity of species present in this important ecological zone,
The establishment of plantings has necessitated watering being carried out due to the exceptionally dry
season and below average rainfall in 2018. This task has necessitated the presence of an on-site water
tanker to ensure adequate water is on hand as required

Nesting Boxes
The installation of nesting boxes for fauna habitat is one method being utilised on site as compensation for
the lack of habitat that exists within the revegetation areas. The intention is that the boxes will artifically
increase the amount of locally available hollows for arboreal marsupials thereby increasing the value of the
revegetation as a habitat resource.

Zone 3 Agricultural Production Areas R2 and R3
This zone is located in the open paddock area surrounded on three sides by the battersfacing Camden ByPass bridge and adjoining the Nepean River on the west and the dry anabranch on the eastern side. The
entire ground surface has been ripped along contour to fracture the soil and then cross ripped to help retain
moisture in the subsoil. During 2017-2018, the entire surface was then backfilled with stockpiled topsoil and
sown with pasture.
Former Extraction cell E2 (located in Lot 32) is found within this Zone, which is an open paddock area that
is designated for use as Class 1 Agricultural land. Following the completion of extraction works in this cell,
the surface was graded in accordance with the design levels and trimmed prior to light ripping. A topsoil
layer comprising a minimum of 500mm thickness has then been placed and spread over the area.
Pasture grass was sown during the Spring of 2017 and again in 2018 and winter active pasture was sown
during the current 2018 Autumn period. Permanent pasture was established in the Spring of 2018 with the
additional planting of warm seasonal grasses at that time to enable the land to be returned to intensive
agricultural production in the longer term.
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8.0

PROPOSED REHABILITATION - 2019 AEMR PERIOD

8.1.

FINAL LEVELS

It is proposed to:



8.2.

Achieve final levels(RL66) and trimming within Rehabilitation Cells R4 (Lot 32) denoted on Figure 4
and ensure their complete revegetation; and
Achieve final levels and revegetate areas on Lot 22 as illustrated in Figures 4 and 5 by the end of
2021.
REHABILITATION AND MAINTENANCE

The contractors from Bowantz Bushfire and Environmental Pty Ltd will continue to routinely inspect the site
each week to perform rehabilitation tasks as necessary. These tasks will be undertaken in general
accordance with the active Landscape Management Plan (Harvest Scientific Services) and will include:









Fencing maintenance;
Rubbish removal;
Continue with the current extensive weeding regime incorporating the spraying and manual removal
of woody, herbaceous and scrambling weeds;
Monitoring and repair as necessary of eroded sites;
Extensive planting with endemic species sourced from propagules collected on site;
Monitoring of species composition;
Monitoring of groundcover; and
General on-going maintenance.

A copy of the completed 2018 Rehabilitation, Monthly Monitoring Reports and 2018 Schedule from Bowantz
Bushfire and Environmental Pty Ltd is attached as Appendix 5.
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9.0 ENVIRONMENTAL MONITORING
9.1.

PERFORMANCE MEASURES

As per Item 8 of Schedule 3 of NSW Department of Planning and Environment Notice of Modification (DA
75/256 Mod 4) dated 2 August 2018 and the Spring Farm Air Quality Monitoring Program dated 7 December
2018 an overview of Environmental Compliance Targets for this quarry is provided in Table 3 below.
Table 3: Environmental Targets (as per Table 1 in Schedule 3: Mod 4 consent)
Element

Component

Target

Air quality

Deposited Dust (maximum total)

< 4 g / m /month

Deposited Dust (maximum increase)
Total Suspended Particles (TSP)
Matter

2 g / m /month
3
< 90 μg/m

Particulate Matter (PM10)

< 30 μg/m

3

Particulate Matter (PM10)

< 50 μg/m

3

Noise

LA10 (15 minute) at each sensitive
receptor

< 55 dB(A)

Annual
After any
legitimate dust
related
complaint
thereafter
After any
legitimate dust
related
complaint
thereafter
After any
legitimate dust
related
complaint
thereafter
15 minutes

Groundwater

Electrical conductivity

< 800 uS/cm

N/A

1

Depth to water table (m)

2

2

Depth < 5.83

Averaging
period
Annual

Monthly

Depth > 15.93
pH

9.2.

4.0 – 6.5

N/A

Source
DoP Conditions of
Consent.

Environmental
Protection License
4093.
Water Management
and Erosion and
Sediment Control Plan
th
(30 October 2018)
Water Management
and Erosion and
Sediment Control Plan
th
(30 October 2018)
March 2009 –
December 2018
Monitoring data.
Highest and lowest
values rounded up and
down to nearest 0.5
respectively.

MONITORING SITES

As per Item 17 of Schedule 5 of the NSW Department of Planning and Environment Notice of Modification
(DA 75/256 Mod 4) dated 2 August 2018, there are three monitoring sites across the Collins Spring Farm
Quarry; MS1 (Penman), MS2 (Turf Farm), and MS3 (Wash Plant). They can be identified on the western
boundary of the site, central to the site and nearest the front gate respectively (Figure 7). Monitoring
Stations 1 and 3 consist of a dust deposition sampler. Monitoring Station 2 consists of a dust deposition
sampler and groundwater monitoring bore.
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MS 1

MS 2

MS 3

GW 1

Figure 7: Collins Spring Farm Monitoring Sites
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10.0

AIR QUALITY

10.1. MONITORING
To address Schedule 3 of the NSW Department of Planning and Environment Notice of Modification (DA
75/256 Mod4) dated 2 August 2018, Harvest Scientific Services Pty Ltd has been monitoring dust deposition
over the Spring Farm Quarry routinely since 2008. Samples are collected monthly from three monitoring
stations (MS 1, MS 2 and MS 3 – see Figure 7) and forwarded to a NATA registered laboratory and analysed
2
for Total Insoluble Matter (g/m /month). This monitoring data is available on the Collins and Sons website –
http://www.mcollins.com.au/environmental/environmental-monitoring/
Table 4 and Figure 8 below summarise the results for the 2018 monitoring period. All samples were below
2
the EMP target (4 g/m /month) with the exception of two recorded exceedances during September and
November: These exceedances were marginal only and as they are attributed to high organic and vegetable
matter, are considered not to be material.
Review of dust deposition data over the last 6 years (the period in which all three monitors have been in
place – see Figure 9) suggests the following:





A modest increase in overall dust deposition over the last 6 years reflecting an increase in quarry
activities as well as significant expansion of the nearby Spring Farm urban development site which
impacts specifically on Monitoring Station MS 3.;
The overall trend during the above period appears to be edging towards lower dust deposition –
particularly at Monitoring Stations MS 1 and MS 2;
The data suggests that exceedances occur mostly during summer months in particular during the
December January period, during excessive heat and dry windy conditions;
A significant exceedance at MS 3 during June 2018 was considered to have been the result of
deliberate vandalism and should therefore be discounted

Table 4: Results of 2018 Routine Dust Deposition Monitoring (exceedances highlighted in red)
Period
TIM (g/m2/month)
Notes

Jan-18
Feb-18
Mar-18
Apr-18
May-18
Jun-18
Jul-18
Aug-18
Sep-18
Oct-18
Nov-18
Dec-18
Jan-18

MS 1

MS 2

MS 3

1.3
0.5
0.6
6.7
0.4
0.5
0.4
0.6
1.0
0.7
0.5
2.4
1.3

2.0
1.9
0.7
1.1
0.6
0.5
0.8
0.9
0.8
1.2
1.0
0.7
2.0

2.8
5.6
7.2
2.6
2.5
34.1
0.7
0.7
1.5
1.4
1.8
2.0
2.8

Very hot and dry month
Very hot and dry month

MS-1 sample highly polluted - anomalous result
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Figure 8: Results of 2018 routine dust deposition monitoring at stations M1, M2 and M3.
LHS scale represents Total Insoluble Material (TSM).

Figure 9: Results of routine dust deposition monitoring at stations M1, M2 and M3 over 6 years.
LHS scale represents Total Insoluble Material (TSM).
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10.2. IMPROVEMENTS
In an effort to reduce the number of recorded dust exceedances, Collins increased the frequency of access
road dust suppression wet-downs frequencies during 2018. In addition, access to the road carriageways
between the weighbridge and Macarthur Road were restricted so as to prevent quarry plant and machinery
from using that area. It is the intention of Collins to upgrade the sealed area to improve the prevention of
dust collecting in this area. In addition, the road pavement approaching the weighbridge from the quarry will
also be sealed to further reduce potential dust emissions.
A new mobile water cart has been purchased and a full time employee is now dedicated to monitoring
weather conditions, truck movements and speeds and thus that wet-downs of the quarry and road areas are
applied as and when needed.
Bund heights are monitored and increased as ongoing site maintenance to capture quarry and extraction pit
dust in conjunction with existing controls and the mobile water cart. During excessive dry heat and wind
conditions, the plant is shut down, plant and vehicle speed is reduced, product stockpiles are reduced and
wet down to form a crust to reduce windblown dust.
During the 2018 reporting period, it was the intention of Collins to enlarge the footprint of the sealed area
between the weighbridge and the Macarthur Road frontage in order to further reduce the potential for dust
emissions from this area. However, during March 2018, Sydney Water advised Collins of their plans for a
proposed sewer installation project in Macarthur Road. This project would result in the following impacts:




Truck movements would be restricted to the north along Macarthur Road to the Camden By-Pass
and diversions would not be possible for quarry trucks;
The location of the manhole opposite the quarry entry will impede access and egress of trucks and
create safety issues; and
Temporary widening of the western side of Macarthur Road may be required if truck movements are
necessary to be continued during the works in Macarthur Road.

The finalisation of these works has thus delayed the proposed sealing works between the quarry entrance
and the weighbridge.
The construction methodology and truck management plan has now been agreed in principle by both
Sydney Water and Collins and it is anticipated that the resealing works will commence during the course of
the current AEMR period.
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11.0

SITE WATER MANAGEMENT

11.1.

GROUND WATER MONITORING

To address Schedule 3 of the NSW Department of Planning and Environment Notice of Modification (DA
75/256 Mod 4) dated 2 August 2018 , Harvest Scientific Services Pty Ltd has been monitoring groundwater
at the Spring Farm Quarry routinely since 2009. Grab samples are collected monthly from a groundwater
bore located at MS2 (Figure 7) and forwarded to Sydney Analytical Laboratories Pty Ltd for pH and
Conductivity analysis. Groundwater depth is also monitored on a monthly basis. Monitoring data is available
on the Collins and Sons website – http://www.mcollins.com.au/environmental/environmental-monitoring/
Table 5 and Figure 10 summarise the results for the 2018 monitoring period, whereas Figure 11 provides a
summary of data over the last 6 years.
A review of data over the last reporting year demonstrates the following;




All samples tested were below the nominated salinity target (EC < 800 µS/cm) during 2018 and a
slight long term downtrend in groundwater conductivity (EC) values is noted over the course of the
last 6 years;
pH levels were found to occur within a relatively tight range (4.86 – 6.25) and has not altered
significantly over the last 6 years; and
Groundwater depths below ground level fluctuated between 11.10m and 11.60m depth, with no
significant change over time.

Date
11-01-18
07-02-18
07-03-18
06-04-18
03-05-18
05-06-18
06-07-18
02-08-18
03-09-18
03-10-18
05-11-18
03-12-18

Time
9.00
10.00
9.00
10.00
10.00
10.00
10.00
9.00
10.00
10.00
10.00
8.30

Table 5: Results of Routine Groundwater Analysis
EC
o
Temp ( C)
(uS/cm)/100
ph
Water Table Depth (m)
22
30.5
5.72
11.10
25
30.3
4.94
11.40
20
30.2
4.86
11.40
22
31.8
5.43
11.40
12
30.7
5.37
11.50
14
30.4
5.60
11.60
20
30.6
5.61
11.50
15
30.3
5.95
11.50
6
31.1
5.57
11.60
14
33.8
6.24
11.60
20
32.4
6.25
11.60
20
32.4
6.09
11.60
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Figure 10: Results of 2018 Groundwater Monitoring

Figure 11: Results of Groundwater Monitoring over 6 years
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11.2.

PROJECTIONS

Based on the last six years of monitoring groundwater aspects, the following projections for the 2019
reporting period are suggested:




The nominated salinity target (<800 µS/cm) will be maintained and a slight downtrend in
groundwater conductivity (EC) may continue during the 2019 monitoring period;
pH levels are likely to remain within a relatively tight range (4.86 – 6.25); and
Groundwater depths below ground level are unlikely to change between the range recorded during
2018 (ie: between 11.10m and 11.60m depth).

Based on the above historical groundwater monitoring data, the groundwater level is located approximately
10 to 11 metres below the natural ground surface. Assuming a final landform level of up to 8 metres below
the existing natural ground level, the permanent groundwater level is anticipated to be approximately 3
metres below the finished final landform. This distance is considered to be sufficient buffer distance for the
protection of the local groundwater regime from future agricultural impacts.
The following groundwater management protocols which have been adopted for some time, are as follows:





11.3.

Maintenance of 1m vertical buffer distance. During active extraction, a buffer distance of 1 meter is
to be maintained between the base of the quarry floor and the permanent groundwater horizon. The
purpose of the buffer is to ensure adequate protection of groundwater. This buffer is based upon
accepted practice on adjacent operations;
If, during active extraction, the permanent groundwater is inadvertently intercepted, the quarry floor
is to be back-filled to provide a 1 meter buffer between the operational surface and groundwater; and
Groundwater depth, pH and salinity levels are to be continued to be monitored at the existing
groundwater monitoring location on a monthly basis.
IMPROVEMENTS

Recorded values are well within realistic ranges and no groundwater management improvements are
considered necessary at this point. The Site Manager and machine operator working within the extraction
cell checks for floor and wall seepage prior to commencing work, throughout the day and at the end of the
day and records findings on the inspection schedule. Any sighting of seepage is reported immediately,
although no occurrences have been recorded to date.

11.4.
11.4.1.

SITE WATER BALANCE
Introduction

To address Condition 13 of Schedule 3 of the NSW Department of Planning and Environment Notice of
Modification (DA 75/256 Mod 4) dated 2 August 2018 an overview of available water and water usage is
presented in the following sections. In summary, the extraction and processing activities on Spring Farm
indicates a positive water balance outcome.
11.4.2.

Maximum Harvestable Right Dam Capacity (MHRDC) and proposed sedimentation
terminal pond

Based on the Maximum Harvestable Right Dam Capacity (MHRDC) calculator located on the Department of
Primary Industries Water website (NSW DPIW, 2011), the project site has a MHRDC of 0.075 ML/ha, which
equates to 1.32 ML for the approximate 17.7 hectare lot size.
The proposed terminal pond (Figure 6) is to be limited to the MHRDC size of 1.32 ML. As the terminal
sedimentation pond is less than the MHRDC a Water Access Licence (WAL) is not required for this structure.
This feature is proposed to be retained post extraction as a sediment trap for the post-extraction agricultural
production areas.
Water is to be pumped from the terminal sedimentation pond and used for dust suppression purposes during
the life of the extraction proposal and irrigation purposes post-extraction.
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11.4.3.

Sources and security of water supply

An annual total of 370.3 ML will be available for site operations from sources including river water from the
Nepean River, bore water and surface water from the proposed terminal sedimentation pond. A breakdown
of the various water sources is outlined in Table 6.

Table 6. Summary of available water sources and volumes
Source

WAL
WMA 2000

WMA 2000
Approval

Available
Volume (ML)

Notes

Nepean River

10AL117216

10WA117217

41

River pump

10AL117214

10CA117215

230

River pump

10AL117186

10CA117187

0

Offset for 20ML Aquifer Interference Policy

10AL109570

10CA109571

98

Bore pump (Lot 1 DP 587631)

Exempt.

Exempt.

1.3

Based on MHRDC

Groundwater

Onsite
terminal
sediment basin

Total

370.3

The total available volume of water from the Nepean River is 271 ML per annum which is to be sourced from
two existing licences under the Water Act 2000 (NSW) (WA, 2000). The Water Access Licences (WAL’s) are
administered by the NSW Department of Primary Industries Water (DPIW) under the WMA (2000).
The total available volume of water from groundwater sources is 98 ML per annum which is to be sourced
from one existing licences under the Water Act 2000 (NSW) (WA, 2000). The Water Access Licences
(WAL’s) are administered by the NSW Department of Primary Industries Water (DPIW) under the WMA
(2000). Approximately 1.3ML of surface water from the proposed onsite terminal sedimentation pond will
also be available to supplement site water needs. As this volume is less than the Maximum Harvestable
Right (MHR) for the site, a Water Access Licence is not required to utilise this water.
11.4.4.

Site water use

MCS Pty Ltd currently utilise an annual total of 271 ML and a breakdown of the various water uses is
outlined in Table 7. Industrial extraction uses include the water required by the sand wash-plant and for dust
suppression purposes. Environmental uses include water utilised for establishment of re-vegetated areas.
Agricultural use water is currently utilised by quarrying operations.
Table 7. Summary of annual water uses and volumes
Aspect

Available Volume (ML/annum)

Industrial (extraction) usage

230

Environmental and rehabilitation usage

41

Agriculture

50*

Total

321

* Included for completeness for all approved activities to their permissible extent. It is noted that whilst still approved,
agricultural activities are not currently undertaken within the Quarry area. As a result, 116ML of potential water source is
therefore not currently employed, effectively providing further conservative redundancy to the site water balance.

The annual average usage is not anticipated to change as part of the extraction as the scale of the overall
operation is not proposed to change. Water currently utilised on the existing MCS Pty Ltd site for a specific
purpose (such as rehabilitation establishment) will be diverted to the adjacent site when it is no longer
needed (such as when rehabilitation works are complete). Given that a total of 370.3 ML per annum of water
is available (Table 6) and the annual requirement is 321ML (Table 7), ample water sources are therefore
available for the proposed operations.
11.4.5.

Water management, storage and access

Water is pumped directly from the Nepean River with two centrifugal pumps directly to the relevant area for
use. Water from the groundwater bore will be pumped directly to the relevant area for use via a standard
bore pump that is installed. Water may also be pumped from sediment basins with a fire-fighter pump and
recycled onsite site on an as needed basis, such as for dust suppression purposes. Typically water is
transported in a water cart but may be pumped locally via sprinklers.
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11.4.6.

Evaporation Loses Environmental and Rehabilitation

As indicated in Table 7.41 ML is allocated for environmental and Rehabilitation purposes on Lots 32 and 22.
Dust suppression is conducted on haul roads, processing areas and establishment of new plantings in
rehabilitation areas. The site water cart has a 15,000 litre tank capacity and enables a maximum of four
loads per day to be delivered to each of Lots 32 and 22 or 15.84ML. This is within the allocated offsite water
use and accordingly annual evaporation loses from environmental (dust suppression) and rehabilitation are
applied equivalently at 16ML.

11.4.7.

Exported Water in Saleable Product

Materials extracted from Lots 22 and 32 have no application of water other than environmental factors (rain).
The amount of water leaving the site via sold material products is variable and is based on climatic
conditions and operational throughput. Estimates on this water loss is based on recorded average material
moisture content and tonnages leaving the site. Key products exported from the site with contained water
include sand and soil.
Materials which remain onsite (eg overburden) or which are imported and on-sold (eg VENM/ENM) are not
applicable (no site water transferred offsite) and subsequently is excluded. Estimated water exported from
the site in material products during 2018 operations and for maximum approved throughput scenarios is
presented in Table 8. Conservatively maximum acceptable commercial product moisture limits have been
applied to all throughput tonnages throughout the year (no change from month to month with climate). The
maximum production rates of 300,000 tonnes per annum has been assumed for sand/soil as per actual
recorded portions in 2018 throughputs (i.e. approximately 1/1 sand to soil ratio). From Table 8 it can be
seen that, conservatively, up to ~20.2ML/year of water may be exported within product materials from the
site.

Table 8: Estimated Water Volumes Exported in Sold Product
Saleable
Product

Typical
Maximum
Moisture
Content

Approved Operations

2018 Operations

Maximum
Throughout

Estimated Exported Water
Content

Extracted
Tonnage (2016)

Estimated Exported Water
Content

Type

(%)

Tonnes/Yr

Tonnes/yr

ML/yr

Tonnes/yr

Tonnes/yr

Sand

5*

150,000**

7,500

7.50

61,188

3,059

3.10

Soil

8*

150,000*

12,000

12.00

3,484

278

2.78

300,000

19,500

19.50

64,672

3,337

5.88

Totals

11.4.8.

ML/yr

Reporting Procedures

Water use records for water pumped from the Nepean River and groundwater are maintained onsite and are
made available to the NSW Department of Industries, as requested, as per water licence conditions.
11.4.9.

Measures to minimise water use

Water use is to be minimised by the following measures:





Avoid over-application of water;
Monitoring of the application of water to minimise run-off;
Minimise the area of exposed surfaces; and
Apply water on an as-needed basis.

11.4.10.

Conclusion

With regard to site water balance it is concluded that:



Ample water is available the proposed operations
Provision of the water for this facility is consistent with the objectives of the Water Management Act
(2000).
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12.0

COMPLAINTS

12.1.

OVERVIEW

To address Schedule 5 of the NSW Department of Planning and Environment Notice of Modification (DA
75/256 Mod 4) dated 2 August 2018 the complaint status for a number of environmental factors were
assessed during the 2018 AEMR period. Details are provided in the following sections.

12.2.

NOISE

Noise from the premises must not exceed an LA10 (15 minute) noise emission criterion of 55 dB(A). Noise
from the premises is to be measured or computed at any point within one metre of the boundary of any
residential premises or other noise sensitive areas (such as schools, hospitals) in the vicinity of the premises
to determine compliance. 5dB(A) must be added if the noise is tonal or impulsive in character.
To comply with the above requirements, Koikas Acoustics Pty Ltd was commissioned to undertake a noise
testing program during August 2017 in order to demonstrate that noise arising from the quarry operations
does satisfy the above criteria and furthermore, that this compliance can be maintained for a further two
years.
The results of this testing program (Statement of Compliance) confirmed that noise levels generated by
typical quarry operations at the nearest residential receiver were inaudible and therefore satisfied the
nominated noise criterion. Furthermore, it was noted that advancement of these quarrying operations over
the next two years will also satisfy the nominated criterion.
No noise related complaints were received during the 2018 AEMR period.
12.3.

DUST

One verbal complaint was received from an employee of Camden Council on behalf of near-by residents but
was not formally submitted.
12.4.

ODOUR

Section 129 of the Protection of the Environment Operations Act 1997, provides that the licensee must not
cause or permit the emission of any offensive odour from the premises but provides a defence if the
emission is identified in the relevant environment protection licence as a potentially offensive odour and the
odour was emitted in accordance with the conditions of a licence directed at minimising odour.
No odour related complaints were received during the 2018 AEMR period.
12.5.

RUN-OFF

No run-off related complaints were received during the 2018 AEMR period.
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13.0

COMPLIANCE WITH CONDITIONS OF CONSENT

In direct response to the submission of the 2017 AEMR, the NSW Department of Planning and Environment
advised that “the report generally satisfies the requirements of the Consent” – see attached Appendix 6.
Several matters were noted however as requiring addressing or improvement. These matters and the
appropriate response have been addressed in Table 9.
Table 9: 2018 AEMR – NSW Department of Planning and Environment Responses
Item
Response
Title Page incorporating a title box consistent with See Title page included page i
Table 1 in Attachment 1 of this letter
Separate
Summary
Table
that
highlights See Section 9.1 Performance Measures and Section
compliance status of the Site with all relevant 13.0 Compliance with Conditions of Consent
conditions of approval for the relevant reporting
period
Contact details of key personnel who are See Section 1.6 Key personnel responsible for
responsible for the environmental management at Environmental Management at Site
the Site
A table reporting against the key rehabilitation Refer to Rehabilitation Report prepared by Bowanz
performance indicators for the previous reprting attached as Appendix 5
period, the current reporting period
Further information which clearly articulates the See Section 8 for Proposed Rehabilitation for 2019
relevant timeframes for implementation of activities Period and Bowanz Rehabilitation Report 2018,
to
improve
environmental
or
community Section 10.2 for Air Quality Improvements and
performance
Section 11.3 for Water Management Improvements.
Update on Works regarding the upgrade to the See 10.2 Improvements .
pavement between the weighbridge and Macarthur
Road to improve prevention of dust collecting in the
road carriageways
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14.0

LIMITATIONS OF THIS REPORT

This report has been prepared subject to a number of limitations. These include:








The application of conditions of approval or impacts of unanticipated future events could modify the
outcomes described in this document. In particular, the occurrence of earthquakes of any magnitude,
extreme rainfall events or the effects of climate change have not been considered but should they
occur, may have a significant impact on the site. The client agrees that such events are possible but
nevertheless accepts the risk that they pose;
The findings contained in this report are the result of discrete/specific methodologies used in
accordance with normal practices and standards. To the best of our knowledge, they represent a
reasonable interpretation of the general condition of the site in question. Under no circumstances,
however, can it be considered that these findings represent the actual state of the site/sites at all
points;
In preparing this report, Harvest Scientific Services Pty Ltd has relied upon information and
documentation provided by the client and/or third parties. Harvest Scientific Services Pty Ltd did not
attempt to independently verify the accuracy or completeness of that information. To the extent that
the conclusions and recommendations in this report are based in whole or in part on such
information, they are contingent on its validity. Harvest Scientific Services Pty Ltd assume no
responsibility for any consequences arising from any information or condition that was concealed,
withheld, misrepresented, or otherwise not fully disclosed or available to Harvest Scientific Services
Pty Ltd; and
This report is not to be relied upon for any purpose other than that defined in this report.

Prepared by:

Mart Rampe BSc (Applied Geology)
Director and Principal Environmental Scientist
28/3/2019
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15.0

APPENDICES

APPENDIX 1:

INDUSTRY AND INVESTMENT RETURN (2018) FINANCIAL YEAR)
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APPENDIX 2:

LADEN LOADS OUTWARDS (2018 CALENDAR YEAR)
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APPENDIX 3:

DELIVERED TONNAGES (2018 CALENDAR YEAR)
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APPENDIX 4:

CONTRIBUTIONS TO CAMDEN COUNCIL
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APPENDIX 5:

BOWANTZ ENVIRONMENTAL REPORT 2018
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1.0 INTRODUCTION
1.1
Background
Spring Farm Quarry is a sand and soil extraction and processing plant owned and operated by M Collins and Sons
(Holdings) Pty Ltd (MCS). The Quarry and processing plant currently operates from two lots 22 DP 833317 and 32 DP
635271 located adjacent to the Nepean River in the Camden Local Government Area (LGA) see figure 1 below.
The site has been operational since 1988 and is a major source of products for the Sydney region, comprising a
significant resource identified in the Sydney Regional Environmental Plan (No-9 Extractive Industry) (Harvest Scientific
Landscape Management Plan 2016).
In May 2009 (MCS) was granted consent for the continuation of operations on the site by the Department of Planning
for the continued extraction and processing of materials at the site. This approval was to allow operations to continue
for a further 10 year period until 2019 (Harvest Scientific Landscape Management Plan 2016). Director General
Requirements for the modification of continued operations were then issued on 23rd December 2010 and included
requirements relating to future quarry closure and rehabilitation of the site (Harvest Scientific Landscape
Management Plan 2016).
A Landscape Management Plan (LMP) was subsequently developed for the site by Harvest Scientific Services Pty Ltd in
2016 to address the Director General Requirements and to provide a clear practical framework for the restoration of
the native vegetation impacted by the activity with accordance to relevant environmental and planning legislation and
the operational consents for the site. As such the LMP has been used to provide MCS with clear performance targets,
restoration principles, monitoring and maintenance procedures required for the sustainable management of the site
and surrounding environments (Harvest Scientific Landscape Management Plan 2016).
Bowantz Bushfire & Environmental Pty Ltd (BBE)have been engaged by MCS since 2008 to manage and implement the
environmental actions and recommendations described for the site within the LMP and other supporting planning
documents for the site. Bowantz Bushfire & Environmental is an environmental restoration and environmental
planning business, we have professional acumen and skills in ecological restoration works and an ability to integrate
on ground practical project delivery with scientific monitoring and condition assessment practice.
This report constitutes a review of the applied restoration program predominantly targeting ecological restoration
objectives and outcomes delivered over the most recent 2017-2018 work program. The report also incorporates
specific condition assessment reviews of the key restoration zones in line with the original LMP objectives prescribed
by Harvest Scientific within the LMP 2016.
The report focusses on specific auditing of outcomes delivered which relate to key restoration objectives stated for
important ecological zones in the LMP and also responds to condition requirements 22 & 24 of the controlled activity
approval number 10 ERM2013/0830 issued by the NSW Office of Water under the NSW Water Management Act
2000.
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1.2

Site Location

Figure 1; Site Location with subject site enclosed within red frame, (Image NSW Six Maps)

1.3

Site Description and Project Zones

The project site is displayed within the general area shown above in figure 1 (site location) and can also be referred as
Map 1 within the appendices of this report. The project site is bound to the east by Macarthur Road, to the west by
the Nepean River, the north by the Camden By-Pass Roadway and to the south again by the Nepean River.
Significant areas of environmental and ecological importance within the subject site have been to focus of the
restoration works program. The LMP divided the restoration focus areas into four distinct zones accordingly:
Zone 1 – The Nepean River Riparian Corridor
Zone 2 – The Dry Past River Anabranch
Zone 3 – Open Paddock Agricultural Production Areas
Zone 4 – Riparian Linkage Zone
From this segregation our restoration program works have divided the work zones further into zone units which both
reflect the vegetation and ecological landscapes intrinsic to each zone and portion the zones into management units
incorporating the work activities prescribed.
Bowantz Bushfire & Environmental Pty Ltd
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The restoration work zones devised through the delivery of our program are provided as follows:
Zone 1a) Nepean River Corridor
This area contains remnant vegetation stands previously mapped by Actinotus (2011) as ‘Riparian Forest on Coastal
Floodplains. This vegetation complex is now re-addressed as ‘River-flat eucalypt forest on coastal floodplains of the
NSW North Coast, Sydney Basin and South East Corner bioregions’ and is recorded as an endangered ecological
community under the NSW Threatened Species Conservation Act.
Zone 1b) Core Riparian Zone – Nepean River
This zone is the land contained within and adjacent to important drainage channels.
This area has been scheduled for restoration program works over the coming program 2018-2019. The area has been
prepared for a revegetation program with earthworks such as bank re-grading, battering and top dressing completed.
Hydro mulch seeding and planting of native forestry tube stock has been planned for this zone see section 6.3.
Zone 2a) Dry River Anabranch
This area contains limited remnant vegetation stands previously mapped by Actinotus (2011) as ‘Alluvial Woodland on
Coastal Plains’. This vegetation complex is now re-addressed as ‘Alluvial Cumberland Plain Woodland’ and is recorded
as an endangered ecological community under the NSW Threatened Species Conservation Act and under the federal
Environmental Protection and Biodiversity Conservation Act.
Zone 2b) Dry River Anabranch
This area contains limited remnant vegetation stands previously mapped by Actinotus (2011) as ‘Alluvial Woodland on
Coastal Plains’. This vegetation complex is now re-addressed as ‘Alluvial Cumberland Plain Woodland’ and is recorded
as an endangered ecological community under the NSW Threatened Species Conservation Act and under the federal
Environmental Protection and Biodiversity Conservation Act.
Zone 3 Future Agricultural Area
This zone is located in the open paddock area between the Dry River Anabranch and the Nepean River Riparian Zone.
This area is determined to be used for future agricultural pursuits such as animal grazing.
Zone 4 Riparian Linkage
This zone links the Nepean River Riparian Corridor and the Dry River Anabranch remnant vegetation corridors. This
zone has been determined for ecological restoration whereby natural bushland areas are to be restored and recreated in the zone to link key retained remnant stands of vegetation on the subject site.
Zone 5 Nepean River Past Revegetation Zone
This area contains mostly recreated vegetation landscapes which reflect the vegetation assemblage of River-flat
eucalypt forest on coastal floodplains. Previous revegetation programs in this zone date the vegetation stands to be
approximately 15 years of age. Follow up weed management and secondary revegetation programs which aim to
increase native species density and native species diversity have been initiated in the works program. This area is also
functioning as an important habitat zone for native fauna populations.
Zone 6 Anabranch Central
This area contains limited remnant vegetation stands previously mapped by Actinotus (2011) as ‘Alluvial Woodland on
Coastal Plains’. This vegetation complex is now re-addressed as ‘Alluvial Cumberland Plain Woodland’ and is recorded
as an endangered ecological community under the NSW Threatened Species Conservation Act and under the federal
Environmental Protection and Biodiversity Conservation Act.
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This zone has received extensive weed control efforts and has progressed into a bushland zone which contains
significant resilience and a great diversity of native plant species.
Zone 7 Anabranch South
This zone offers substantial ecological restoration opportunity due to connectivity to the Nepean River Riparian
Corridor to the south of the zone. This zone hasn’t received restoration works from our previous programs as
alternative zones were prioritised. Our program has now progressed to identifying this zone as a key primary and
secondary weed control objective for the coming 2018-2019 program. The area contains some valuable remnant trees
and forms a vegetation transition between the Alluvial Cumberland Plain Woodland ‘and the Riparian Forest on
Coastal Floodplains.

1.4 Statutory Requirements
Commonwealth

Environmental Protection Biodiversity Conservation Act 1999 (EPBC Act)

State

Threatened Species Conservation Act 1995 (TSC Act)
Biosecurity Act 2015
Environmental Planning and Assessment Act 1979 (EP&A Act)
Native Vegetation Act 2003 (NV Act)
Water Management Act 2000

Local

Camden City Council Development Control Plan 2011
Camden City Council Bushland Restoration Objectives

1.5 Aims and Objectives of the Restoration Program
The aims and objectives of the restoration program were originally developed as part of the broader site management
considerations which include legislated and regulatory expectations along with reference to best practice advice. The
overarching restoration goals and opportunities are presented within the LMP document which has been used as the
key guiding reference for our on ground project work.
In broad context our project activities have been determined to work towards achieving the following goals:









Improving the condition of remnant bushland areas through reducing the impacts of key threatening
processes like invasive weeds, harbouring of feral animals, and loss of remnant species through senescence,
flood and drought.
Rehabilitating key remnant vegetation communities such as the Riparian Forest on Coastal Floodplains and
Alluvial Cumberland Plain Woodland to support legislative responsibilities.
Improving the connectivity between vegetation zones of the subject site by selectively designing and
implementing revegetation programs to increase vegetation cover and vegetation diversity.
Improving ecological function across the site through the utilisation of environmental processes and services
to reduce degradation such as soil loss and erosion and improve elements like water quality.
Improving the habitat condition of key vegetation zones, whereby restoration practice aims to incorporate
habitat requirements into the selection of management activities for a zone.
Improve the resilience of the natural landscapes by reducing threats such as weed invasion and increasing
species diversity and plant maturity through revegetation programs.
Undertaking on-going maintenance activities to monitor and
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2.0 RESTORATION PROGRAM
2.1 Landform Remediation Erosion / Sediment Management
2.1.1 Zone 3 Future Agricultural Production Areas
This zone is located in the open paddock area surrounded on three sides by batters adjacent to the Camden By-Pass
Bridge , the Nepean River Bank on the west side and the Dry anabranch on the eastern side. Following the extraction
operations, as part of the first phase of rehabilitation the ground is trimmed and surface levels are graded to comply
with the final landform design and a survey is completed to validate the on ground levels.
The ground surface is ripped along the contours in order to retain moisture in the subsoil. Once this is completed a
500mm thick layer of topsoil is spread over the area to provide growing medium for the establishment of agricultural
pasture .Once the surface preparation is completed the area is sown down with pasture and grasses suitable for
grazing of animals.
Sediment and Erosion controls are installed within the perimeter of the downslope areas to prevent any loss of topsoil
or sediment during the establishment stage of the grasses. These sediment controls also direct runoff in the direction
of the terminal sediment ponds to protect the waters of the Nepean River.
2.1.2 Grass Batters around the Endeavour Energy Power Poles
The mounds that contain the Endeavour Energy power poles are supported structurally by forming batters that
connect to the post extraction ground levels. These batters serve to provide access to the power poles for necessary
maintenance works.
The mounds and the batters are trimmed to the design profile and re topsoiled and sown down with grasses to
stabilise the surface and complement the adjoining pasture with in the open paddock areas.
As with the open paddock areas sediment and erosion controls are installed to control the loss of sediment and
topsoil during the establishment of the grass surface
2.1.3 Zone 4 Riparian Linkage Area
This elevated platform of land that links the Nepean River with the Dry Anabranch at the southern boundary between
Lot 22 and Lot 1 has been completed and revegetated and stabilised with grasses ready for additional landscape
plantings to occur. This has included formation of a batter down to the reduced level of the open grassland and a
transition to the western side of the dry anabranch.

2.1.2 Brush matting and use of harvested vegetation biomass
The practice of brush-matting has been implemented throughout all restoration Zones, coupled with revegetation
programs to improve native species germination. Eucalyptus and Casuarina species occur in relative abundance
throughout the prescribed revegetation areas and are capable of producing a high seed yield lending to their
suitability as a brush-matting species.
All woody material and debris resultant from the ongoing weed management program in Zones.1a, .2, .5 and .6 have
been processed and piled in habitat mounds. This practice is expected to produce micro climates dispersed
throughout the worked zones. These habitat mounds act as a significant ecological catalyst, their ability to retain
moisture facilitates the decomposition of organic materials enriching the surrounding soil chemistry and assists in
the germination of native seedlings. Micro-organisms and invertebrate species proliferate within these constructs
increasing species richness across the project sites and aid in the pollination of native flora.
The project site occurs on a substantial alluvial deposit prone to erosion and sediment loss from natural weathering.
Processed woody debris a product generated from woody weed control, has been applied as bank armouring along
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susceptible areas of the Nepean River in Zone.5 and .2. Processed logs have been placed along slopes of steep
contouring to assist in stabilize the sedimentary soils during the revegetation establishment periods in Zone.1a, .2
and .5.

2.2 Vertebrate Pest Monitoring
Vertebrate pest monitoring has been implemented as an ongoing process throughout the prescribed work zones.
Initial monitoring aimed to identify the presence of high threat species which were able to impact our bushland
restoration strategies. Dusk and dawn surveys collected and recorded the relative abundance and associated
breeding sites of observed pest species across all zones. Data synthesized from the vertebrate pest monitoring
program is expected to be used to facilitate an active baiting and culling program which aims to reduce pest species
abundance and distribution across the project area.
Prescribed Native and feral animal protection actions as stated in section 5.5.2 of the LMP have been enacted during
revegetation programs applying tree guards and stakes to deter herbivores during the interim.

2.3 Fencing Stock and Animal Exclusion
An active fencing program has been implemented for the exclusion of heavy machinery, human influences and
domestic stock for the protection of the rehabilitated riparian areas. Stock gates have been installed at vantage
points in Zone.1, .5 and .2 to maintain access to rehabilitated area and ensure the exclusion of domestic stock and
human influences.
An approximate 750m of five (5) strand fencing has been installed to meet the objectives of the Fencing and Animal
Exclusion works refer Implemented Work Management Program Map 1.
The project site is bordered by agricultural land and redeveloped residential allotments, upon completion of the
fencing program it is expected to abate a number of key threats to the ecological community as listed in the NSW
Department of Environment Climate Change and Water (DECCW) recovery plans for the ‘River Flat Eucalypt Forest
on Coastal Floodplains’.

2.4 Installation of Nesting and Habitat Boxes
The rehabilitation zones have been historically impacted from agricultural land use, historic land clearing and
proceeding impacts such as weed proliferation. Much of the significant habitat features necessary to sustain native
fauna populations have been impacted through the clearing and fragmentation of the native vegetation because of
this surrogate habitat elements like man made boxes work to support the retention of native fauna within disturbed
or impacted environments.
Habitat boxes have been installed in the rehabilitated vegetated areas of Zone.1 and Zone.2 to act as surrogate
breeding and nesting boxes for aboral and avian species. This action is expected to increase species richness and
diversity overtime, throughout the rehabilitated zones and act to improve the sites ecological resilience and future
habitat value.

2.5 Weed Control Primary Eradication
Primary Weed Management strategies have been identified as a key support process in the restoration of the
degraded Riparian Forest and Alluvial Woodlands. The proliferation of noxious woody and scrambling weeds has
significantly inhibited native bushland natural regenerative processes and have reduced native species richness
across the project site.
Primary weed control strategies have been enacted within Zone.5 prior to implementation of a zone-specific
revegetation program. The objectives of the primary weed management strategies aimed to increase light
penetration through the weed dominant canopy and increase soil nutrients and microbial activity through the
decomposition of weed biomass, to facilitate the succession of native seedlings and plant tube stock.
Several priority Primary Weed Management areas have been identified as a part of the conducted vegetation
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assessment within Zone.7.

2.6 Weed Control Secondary
Weed management across the project site has been conducted as an active process, following primary weed control
interventions, the succession of noxious annual and perennial weeds have established in the disturbed areas.
Systematic treatment of the emergent noxious weeds has been enacted as a follow up to primary weed
management in Zone.1a and the entirety of Zone.2.
Secondary Weed Management actions have aimed at reducing existing weed seed bank and targeting highly viable
noxious weeds. Selective herbicide application and mechanical treatments have been applied to ensure native
species establishment is advantaged during the ongoing rehabilitation of the native bushland areas.

2.7 Seed Collection and Provenance Plant Propagation
The practice of seed collection in accordance with Flora Seed Collection Guidelines as prescribed in the LMP, has
been applied in the propagation of provenance species in collaboration with Wollondilly Council Nursery. This
practice is viewed as an important process in obtaining local genetic material to ensure the natural resilience of
revegetated stock against local environmental conditions and disease and restore natural species composition and
assemblage.
Seed collection has been carried out across all zones to ensure a diversity of genetic material is collected prior to the
enactment of revegetation programs. Where seed from species typical of the zones vegetative assemblage could not
be collected due to seasonal variation, lack of local abundance or loss of species due to habitat clearing,
collaboration with Wollondilly Council Nursery occurred to ensure species indicative of the local provenance and
vegetation assemblage were sourced.

2.8 Revegetation
The revegetation programs were determined from a preliminary zone assessment, identifying the existing vegetation
composition, species abundance and diversity. An adaptive management response was applied to ensure a wholistic
representation of the natural vegetation assemblage was achieved through supplementary plantings. Special
consideration was assigned to the planting of feed species, habitat trees and defined indicator species of the existing
vegetation assemblage.
Revegetation programs have been carried out across Zone.1a, .2 and .5. Plantings were carried out with the
objectives of the VMP as guidelines, where the existing ecological composition required an adjustment to the plan,
alterations where conducted to ensure the rehabilitation zones are restored to mirror their natural species
composition and structure.
The implemented revegetation programs from the month of April 2017 to July 2018, facilitated the installation of
4,800 forestry tubes across Zone.1a, .2 and .5. (refer to table.1). Planting allocations were conducted with the aims
to improve the zones ecological habitat, stabilize alluvial soils and to provide food and nesting materials.
Revegetation was conducted in Zone.1a and .2 in accordance with the objectives of the VMP, Zone.5 was identified
as an additional area of significant ecological importance, for the improvement of vegetation connectiveness across
the project site and enrichment of the sites ecosystem, actioning the implementation of weed management
strategies and revegetation.

2.9 Watering - Installation of water tank supplies and drip irrigation lines
The project site’s geological form is predominately composed of alluvial deposits, forming a freely draining substrate
of low organic nutrient composition. These soil characteristics can be difficult for establishing plant growth and
success of revegetation programs under less than optimal environmental conditions such as poor rainfall.
Water tanks and drip line irrigation were installed across Zone.1a, .2 and .5 to supplement revegetation programs
during periods of low rainfall and extreme temperatures to assist in the succession of installed forestry tubes.
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2.10 Maintenance Programs
A maintenance program has been enacted across the entirety of the project site to ensure a reduction of the noxious
weed seed bank and limit the dispersal of noxious weeds from neighbouring land use across the rehabilitated zones.
A successive weed management strategy has been implemented across all work zones, transitioning from primary,
secondary to maintenance phases to ensure the gradual eradication and suppression of noxious weeds during the
establishment of revegetation to support the success of the restoration of the native ecology.

3.0 SITE CONDITION MONITORING
3.1 Site Ecological Condition Assessments – Field Surveys
A vegetation assessment was conducted over a two (2) day period from the 11th of July, with the objective of
assessing the existing ecological condition within the defined zones across the project site and to audit the current
and previous ecological management strategies.
The vegetation assessment was carried out in Zones.1a, .5, .6 and .7, observing the existing floral species richness
within a delineated plot and recording species abundance and diversity within a randomly designated 10x10m
quadrat. An integrated remote sensing and GIS analysis approach was employed to define the assigned vegetation
classification in regards to Tozer et al 2003, occurring within each zone and produce a list of indicative species
associated with the existing vegetation assemblage for baseline referencing.
The GIS desktop analysis mapped two (2) separate vegetative assemblage types encountered during the vegetation
assessment. ‘Riparian Forest’ confined to the western end of the project site bordered by the Nepean River
represented in Zone.1a and .5 and ‘Alluvial Woodland’ encompassing the Dry River Anabranch represented by Zone.6
and .7. Both vegetation types fall within ‘River Flat Eucalypt Forest on Coastal Floodplains’ listed under Schedule 2 of
the BC Act (2016).
Spatial data delineating the surveyed plots and quadrat boundaries was obtained through the implementation of GPS
systems and records regarding species richness and abundance were recorded by hand on field documents see
appendix 9.3 Site vegetation condition assessment sheets.

3.2 Restoration Zones – Condition Audits
Nepean River Zone.1a (refer plot 2 and respective quadrat)
This plot represented the success of an ongoing weed management strategy and the implementation of a
revegetation program. Current native species richness across the plot (refer plot 2 & Quadrat 2; Map 2 page 42), was
assessed as low (discounting revegetation species) with the over-storey canopy comprised of remnant Eucalyptus sp.
accounting for the greatest amount of native species richness, mid and shrub-strata were predominately absent with
ground strata predominately comprised of exotic grasses.
Previous impact from significant woody and scrambling noxious weeds have significantly reduced native species
richness and abundance across the assessed plot. The implementation of primary and secondary weed management
strategy have eradicated all mature woody and scrambling noxious weed infestation across the plot, supporting an
increase in native regeneration. The implementation of periodic weed maintenance and watering program is
recommended to support growth and establishment of revegetation species.
Nepean River Zone.5 (refer plot 1 and respective quadrat)
This plot represented the success of an ongoing weed management strategy and the implementation of a
revegetation program. Native species richness in this plot was significantly greater than the other representative
‘Riparian Forest’ plot in Zone.1a. The over-storey canopy accounted for the greatest native species diversity
supporting a range of Eucalyptus sp. An important nectar species, Banksia integrifolia was observed dispersed
throughout the predominately open mid-strata. With the shrub and ground-strata sparse in vegetation composition,
though supporting a moderate degree of species richness.
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Previous impact from significant woody and scrambling noxious weeds on native species richness and abundance
were evident across the assessed plot. Ongoing weed management strategies have significantly reduced the
abundance of noxious weeds occurring across plot and limited competitive stresses placed on regenerating native
species. The implementation of periodic weed maintenance and watering program is recommended to support
growth and establishment of revegetation species.
Dry River Anabranch Zone.6 (refer plot 3 and respective quadrat)
This plot was representative the successive implementation of weed management strategies leading to a
maintenance phase. Native species richness and abundance throughout the delineated plot was assessed as
moderate. A high degree of natural regeneration was observed, supported by a previous revegetation program
(approx. 2 years growth).
A high proliferation of annual and perennial shrub and ground weeds was observed across the inner channel of the
Anabranch, this was attributed to the deposition of highly fertile flood sediments trapped within the embankments.
Continued periodic weed maintenance is recommended to reduce weed seed bank.
Dry River Anabranch Zone.7 (refer plot 4 & 5 and respective quadrats)
Plot 4 (Map 2 page 42) supported a moderate degree of species richness, with significant infestation of noxious
weed impacting the mid, shrub and ground strata. Weed management strategies in this plot are not evident, with
present native vegetation significantly stressed by competition with noxious weeds. A notable observation during the
vegetative assessment was the presence of a marked and bordered Pomaderris brunei and Commersonia fraseri
patch. Immediate resource allocation is recommended to eradicate noxious weeds impacting the endangered
Pomaderris brunei.
The overall native vegetative composition was assessed as low with noxious weed accounting for over 50% of
vegetative biomass. The implementation of primary weed management strategies is recommended to begin the
rehabilitation of native vegetation occurring thorough this zone.
Plot 5 (Map 2 page 42) is representative of a significantly degraded native vegetation, supporting a dense
proliferation of woody and scrambling noxious weeds. Existing native species occur at low abundance in the overstorey with only sporadic native individuals observed across the mid to ground strata. Implementation of primary
weed management strategies is recommended to alleviate competitive stresses to native over-storey species and
facilitate the enactment of native bushland restorative processes.

4.0 IMPACTS AND IMPLICATIONS DELIVERY OF RESTORATION PROGRAM
4.1 Issues, Pressures and Failures in Implementation
4.1.1 Flooding
Weather conditions prevalent across much of the 2017-2018 works period caused the greatest impact to the delivery
of planned work activity. For example a large scale localised rainfall event which occurred in early 2017 created
inundation to the entire Anabranch corridor of Zone 6. This rainfall was a positive influence of local ecological
condition and no doubt provided a useful water source for local fauna species until mid- 2018 when infiltration and
evaporation finally dispersed the water body. The retained water impacted our ability to work in this zone for the
majority of the program period, although vast areas were suppressed from weeds due to inundation so we utilised our
allocated work resources in different work zones. Flood waters from this same weather event also created a lot of
damage to existing vegetation with zones 1a) and zone 5 along the Nepean River Corridor. Extensive bank scouring,
the loss of trees and shrubs along the river banks and a substantial build-up of flood debris along sections this corridor
were key impacts derived from this event. In response our restoration program was modified to undertake cleaning
up of these zones and prepare for revegetation activities to help rehabilitate the river banks; the revegetation
program along the flood damaged area was completed recently in July 2018 see images 12 & 13.
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4.1.2 Drought
Outside of the flooding event of early 2017 the remainder of the program season was significantly hampered by
limited rainfall and general drought conditions. Recurrent dry conditions limited our ability to undertake planned
revegetation tasks due to limited confidence in follow rainfall which is generally relied upon to help establishing
plants. Revegetation programs are an expensive component of restoration works, which require reasonable planning
and good environmental conditions to ensure success. During dry periods our works plan was modified to focus on
maintaining bushland through secondary and maintenance weed control whilst also preparing areas for revegetation
programs for when weather became suitable.
Revegetation objectives that were held off for the majority of the 2017-2018 program were subsequently delivered
recently in July 2018. We are currently hoping for winter rainfall patterns to help with the establishment of these
areas.
To prepare for future droughts and dry conditions we spent some resources from the 2017-18 program to install poly
water tanks and establish irrigation lines throughout key revegetation zones, zones 2a), 2b), 1a) & 5. The client (MCS)
have supplied the water tanks and will supply water to the systems to aid in ongoing maintenance and watering
activities.

4.1.3 Animal Predation – Plant Damage
The final reportable pressure impacting the success of our restoration program is sustained grazing pressure on our
revegetation material from both native and pest animal species.
Newly installed plants and saplings are being heavily targeted by grazing animals. Tree stakes and guards have been
installed around all of the planted tube stock, however grazing is still obvious damaging the top shoots and accessible
branchlets.
There is evidence of predation from native animals wallabies and wombats and particular zones such as zones 2a), 2b)
& 4 where rabbit activity is heightened. Bowantz has established a feral animal monitoring program in order to help
with planning a future feral animal control program which aims to target reducing the current rabbit populations,
control foxes and monitor for the presence of other introduced species such as deer.
The 2018-2019 restoration works program will see the implementation of this control program.

5.0 CONCLUSIONS AND RECOMMENDATIONS
This report provides an accurate account and evaluation of the delivery of key restoration work activities prescribed
for the 2017-2018 reporting period. Bowantz Bushfire & Environmental were commissioned by (MCS) to undertake
the site environmental restoration works program and produce a robust monitoring and evaluation report accounting
for the progress of the program.
The report also includes a review of the current status and environmental condition of restoration project zones as of
July 2018 whilst including planning objectives for the coming work seasons.
The site restoration works program has been guided by the objectives and outputs documented within the Landscape
Management Plan (LMP) produced for the subject site by Harvest Scientific Services in 2016.
The restoration activity outputs delivered by (BBE) on behalf of (MCS) are described within sections 2 of the report
and in table formatting in tables 1 & 2 of the appendices. These outputs have successfully contributed to the overall
restoration goals for the site which collectively aim to mitigate environmental deterioration and improve ecological
and environmental conditions within and across the subject site.
For licensing and reporting processes the report should also be consulted to respond to conditions 22 and 24 of the
controlled activity approval provided by the NSW Office of Water under approval number 10ERM2013/0830.
The report has provided validated information to respond to the following items:
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i) A schedule and map showing the vegetation species, number and location of initial and replacement
plantings and propagation materials.
ii) The date of planting the vegetation
iii) The percentage cover of groundcover, shrubs, tree and weeds
iv) Notification of problems that impacted on the survival rates of plants including climatic, fire flood,
vandalism etc
v) A map of the location of any staged activities
vi) Photographs showing the revegetation works during the reporting period.
The report should also be recognised for including a plan for implementation of restoration program works over the
coming 2018-2019 season. The work actions presented in section 6, are effectively recommendations which when
employed will continue to support the environmental restoration objectives for the site in line with the LMP and other
operational and licensing responsibilities.

6.0 PLANNED – PROGRAMMED WORKS 2018-2019
6.1 Vertebrate Pest Control
The significant grazing of both native and pest vertebrate species has been causing damage to restoration plantings
and contributing to reasonable losses of plants.
The development of a strategic and targeted pest control program for the site will aim to reduce grazing pressures on
the restoration zones in order to allow for vegetation complexes to successfully develop to maturity.
Vertebrate pest control activities using a multi-faceted approach including baiting and shooting will be used to ensure
the most effective methods are applied seasonally to reduce rabbit populations. Qualified and experienced Vertebrate
Pest Controllers will design and implement the most effective control methods practical for a positive result for all
stakeholders.
The rabbit control program will be undertaken across all proposed revegetation zones and surrounding bushland
areas prior to, during and after the implementation of large scale revegetation works.
The planning and design phase for the vertebrate pest control program is currently active. Implementation of onground works are scheduled for September 2018 and will continue seasonally through to July 2019.

6.2 Weed Control
An annual weed control program will be enacted across the priority restoration areas to compliment progress made
across many of the restoration zones and also to establish opportunities for restoration in new identified zones. Weed
control actions will be segregated into descriptive activity groups which represent the condition and needs for each
site. Many of the restoration areas across the project site are representative of different phases of the ecological
restoration spectrum, the management of weeds generally reflects the condition of each site and maturity towards a
naturalised condition.
Primary weed control is required to target the eradication of highly developed weed populations and thus is generally
required on heavily degraded environments. Primary weed control activities will concentrate on the removal of mass
volume of weed stands and / or the control of highly invasive weeds with proliferate within an area quickly.
Secondary weed control is employed as a secondary control measure, once the majority of infestation has been
removed and when mobilised weed propagules germinate from an established weed seed bank. Secondary weed
control actions are employed to counteract a re-emergence of weeds within a previously worked area.
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Maintenance weed control generally refers to the management of weeds and problematic plants within an
operational work area or within an area that is being rehabilitated, where positive progress has been made to
recreate a natural landscape. Maintenance weed control is less invasive through application technique and generally
requires less resources to implement.
Primary Weed Control
The project zones that have been identified for targeting of primary weed control works for the coming works
program are:
Zone 4 – Described as Riparian Linkage zone by the Landscape Management Plan.
The restored landform levels for this previously extracted site have been instated and the site can now be prepared
for a revegetation program. During the 2017 – 2018 restoration works program the disturbed areas within Zone 4
were managed by implementing hi-volume herbicide spray applications to control emerging weeds within the fallow
areas.
Revegetation preparation were delay due to ongoing drought conditions. An improvement in rainfall conditions in the
2018-2019 program will allow for this area to be revegetated. To prepare for this primary weed control will be the
focus of our early season works program.
Zone 7 – Described as Dry River Anabranch in the site LMP and in this report as Anabranch South.
This area has not been the focus of our previous restoration works plans as other areas which have now been restored
had higher priority status. This area whilst still retaining a level of native plant canopy and shrub mid-storey is
observed as being highly impacted by weeds. The 2018-2019 works program will see this area become the focus of
the majority of our primary weed control efforts. This heavily weed infested vegetation corridor currently impacted by
Ligustrum species, Cestrum parqui, Cardiospermum grandiflorum and Anredra cordifolia will play a key role for the
linkage of the riparian zones for many native native species both flora and fauna.
A holistic approach to weed control involving heavy primary weed eradication work to encourage natural regeneration
in this area will be implemented over the next 12 months.
Secondary Weed Control
Secondary weed control will be scheduled across three (3) of the project zones over the coming works program.
Once primary weed control actions have been completed within Zones 4 (Riparian Linkage) and Zone 7 (Anabranch
South) as described above, then a secondary weed control objective will be deployed across these areas over the later
parts of the 2018-2019 season. Secondary weed control here will aim to reduce re-emergence of weeds given a
productive weed seed bank is assumed to present.
Zone 6 (Anabranch Central) will form part of our secondary weed control target area, as we envisage that weeds will
continue to emerge within this area, requiring follow up eradication to ward off re-infestation of particularly highly
mobile invasive grasses such as African Love Grass & Chilean Needle Grass.
Maintenance Weed Control
Key restoration areas that have been the focus of much of our work over the past few seasons will generally require
monitoring for re-establishment of weeds and the need for maintenance type activities to ensure the successful
establishment of revegetation areas. In general context all areas that have been recently revegetated such as the
following zones:
Zone 1a) Nepean River Corridor
Zone 1b) Nepean River Core Riparian Zone (which to be revegetated in August 2018)
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Zone 5 Nepean River past Revegetation Area
Zones 2a) & 2b) Dry River Anabranch
Will require some level of monitoring and maintenance weed control actions over the coming works program.
Maintenance weed control will require less resources and works hours to complete than the other weed control tasks.

6.3 Revegetation
Revegetation of degraded environmental areas is a key restoration objective for the project site. The aims of
revegetating areas within the project site offer a range of rehabilitation benefits from restoring highly modified
environments to reduce risk of broader environmental problems such as erosion and landscape degradation to
improving habitat values, increasing species diversity and embellishing vegetation resilience within remnant or
recreated bushland.
The aim of revegetation for the site as prescribed within the LMP is to restore the natural species composition and
structures combining this with other principals should achieve a self-sustaining eco-system that will require minimum
human intervention to maintain over time.
The proposed revegetation plans for the 2018-2019 works period will involve two methods.
1. Hydro mulching - Hydroseeding and hydromulching are efficient and impressive alternatives to traditional planting
processes, such as hand seeding, drill seeding and sod applications. Both methods produce thicker, healthier
vegetation that binds with the ground surface soil to effectively protect against erosion.
Hydromulching is similar to hydroseeding, but it adds a fibre-mulch to the mixture of seed, fertiliser and water. The
mulch acts as a cover for the seed, helping it retain moisture for faster germination and growth, while protecting the
soil from erosion and the seeds from washing away in the rain.
Hydroseeding and hydromulching are efficient and sustainable methods of rehabilitating and revegetating cleared
lands on construction or mine sites, especially when compared to traditional forms of seeding.
2. Direct planting of native plants as tube stock. The collection of native plant seed is undertaken within the native
bushland areas onsite by our project staff. This seed along with other native plant seed collected within the
Wollondilly along the Nepean River corridor is provide to a local nursery to propagate juvenile plants and saplings
which are then planted back into the relevant project areas.
Native plant tube stock is directly planted into the project areas, with the inclusion of terracotem’ native plant
fertiliser, bamboo stakes and a cardboard tree guard to protect from animal predation.
Hydro-mulching
Native plant seed has been collected and stored to supply the revegetation mixes displayed by the hydro mulcher seeder. A mixture of native grasses, sedges, herbs and groundcovers will be revegetated through direct seeding
(Hydro-mulching).
Zone 1b) Core Riparian Zone has an area of approximately 1 hectare prepared for hydro-mulching to be undertaken
this August 2018.
Zone 4 Riparian Linkage has an area of approximately 2 hectares that will be prepared for hydro-mulching to also be
undertaken this August 2018.
Tubestock Plantings
The preparation of sites and planting of native tubestock (forestry tubes) for revegetation purposes will form a major
component of this coming works program. Tubestock plantings will be used to establish new vegetated areas such as
Zone 1 b) and Zone 4 to compliment hydro mulching seeding areas and also as replacement plantings in Zones 5
(Nepean Past Revegetation Zone) & Zones 2a) , 2b).
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Zone 1b) supply & install 2,000 forestry tubes to be planted in designed rows complimentary to direct seeding
program. All tubestock will receive fertiliser, stakes and guarding.
Zone 5 supply and install 500 forestry tubes as secondary plantings to fill areas of previous revegetation failure.
Zone 2a), 2b) Supply and install 1,500 forestry tubes as secondary plantings to fill areas of previous revegetation
failure.
Zone 4 supply & install 2,000 forestry tubes to be planted in designed rows complimentary to direct seeding program.
All tubestock will receive fertiliser, stakes and guarding.

6.4 Seed Collection for revegetation
Bowantz staff will continue to collect seed from native species across the project area during the 2018-2019
rehabilitation works program. Native plants endemic to the local environment and that are important colonising
species will be collected from when the relevant fruiting seasons are occurring. All seed collected is taken to
Wollondilly Shire Community Nursery where it is stored in refrigerated cabinets and germinated for propagation when
requested.
By providing local plants to this project we are aiming to maintain genetic integrity within remnant and recreated
landscapes to ensure that the plants provided back to the site retain characteristics of remnant plants which survive
successfully under localised environmental condition.

6.5 Fencing
Fencing will be required around the restoration zone 1 b) to restrict stock access and access to the revegetation area
by native grazing animals such as macropods.
It is proposed that 1 fence approximately 50m in length on the North West boundary of revegetation zone 1b
adjacent to the Camden Bypass Bridge will be replaced to exclude stock from the rehabilitation areas.

6.6 Installation of Habitat / Nesting Boxes
The installation of nesting boxes for fauna habitat was identified as a key ecological activity within the site LMP
objectives. The inclusion of nesting boxes in prioritised bushland areas is designed to compensate for a potential loss
of habitat availability within the restoration and revegetation areas.
The size and design of the nesting boxes will target use from arboreal native animals such as possums to provide
surrogate roosting and breeding habitats where hollow bearing remnant trees are lacking.
Boxes that have previously been installed within our program have already proved to be effective with monitoring
showing regular use by local populations.
The 2018-2019 works program has provided for the supply and installation of 12 nesting and habitat boxes. We
propose placements in the following zones.
Zone 4 – 2 boxes
Zone 5 – 4 boxes
Zone 6 – 2 boxes
Zone 7 – 4 boxes

6.7 Maintenance Repair & Watering
Maintenance is an important works requirement to ensure that the implementation of restoration work activities is
monitored and progressing effectively. Revegetation zones are particularly reliant of maintenance activities during the
early establishment period, for example tree stakes and guards are readily disturbed by animals such as wallabies and
wombats and will require replacement or rectification. Young plants require watering during dry spells, whilst floods
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create much disturbance which can lead to deposition of wood and debris and large losses of revegetation all
requiring high level of maintenance to repair.
The 2018 – 2019 works program has allowed for the provision of 500 hours from our works crew to respond to tasks
relevant to maintenance. Repair and watering.
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9.0 APPENDICES
9.1 Tables
Table 1: Work Outputs and Milestones Completed 2017 – 2018 Program
Output - Task
Vertebrate Pest –
Vermin Monitoring
Program

Dust Monitoring
Program

Fencing – Stock and
animal exclusion

Units
Monthly –
observations and
population
estimate
recordings

Ecological Validation
Refer section 5.5.2 of the
LMP (pg.10)
Prevention of excessive
grazing and browsing of
revegetation plantings.
Prevent land degradation
caused by rabbits.

August to
September
Daily on a threeweek program.
April to May Daily
on a two-week
program

Bowantz Bushfire &
Environmental was engaged
to help with undertaking of
the dust monitoring
program, to ensure sediment
particulates are not
excessively mobilised to
become airborne.

Eastern boundary
of zone 2b) 195m

Refer section 5.5.1 of the
LMP (pg.9)

April 2017

Stock & animal
exclusion zone
with access gate
1b) 60m

Fencing was supplied and
installed to ensure effective
management of rehabilitated
and revegetated areas
through animal and stock
exclusion

May 2017

Stock & animal
exclusion zone
1b) 140m

Installation of nesting /
habitat boxes

Southern
boundary mine
operation area –
restricted access
area 350m
Supply &
installation of
habitat nesting
boxes zone 1b)
Six (6) boxes
Supply &
installation of
habitat nesting
boxes zone 2a)
Four (4) boxes
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Delivery Period
June 2017 – July
2018
A pest eradication
program for rabbits
has been developed
and will be
implemented.
August to
September 2017
April to May 2018

June 2017

August 2017

Refer section 5.10.1 of the
LMP (pg.18)
To support objectives of
improving habitat value
nesting / habitat boxes were
installed in strategic
bushland locations to
provide surrogate habitat for
local animal populations.
Natural habitat provision
through collection and
retention of logs and ground

March 2017

August 2017
February 2018

Weed Control -Primary
Eradication

Weed Control –
Secondary

Weed Control –
Maintenance

Seed Collection from
established native
plants

Inspections of
boxes, cleanout
maintenance

debris was also provide
through our work methods.

Core Riparian
Zone (CRZ)
Zone 1b)
Zone 1b)
Zone 1b)
Zone 1b)
Nepean
Revegetation
Area

Refer section 5.10 of the
LMP (pg.18)
Weed control for the
purpose of regenerating
bushland areas and
recreation of bushland areas.
Extensive primary weed
control outcomes have been
delivered over the past
works program.

Zone 2a)
Zones 2a) & 2b)
Zone 2a)
Zone 1b)
Dry River
Anabranch
Dry River
Anabranch
Nepean River
Revegetation
Area
Nepean River
Revegetation
Area
Dry River
Anabranch
Zones 2a) & 2b)
Zone 4

Seed collection
along the Nepean
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Completed 1.4 hectares of
primary weed control areas.
Zones 1a) & Zone 5
Refer section 5.10 of the
LMP (pg.18)
Weed control for the
purpose of regenerating
bushland areas and
recreation of bushland areas.
Extensive secondary weed
control outcomes have been
delivered over the past
works program.

July 2017
August 2017
September 2017
October 2017
November 2017
May 2018

July 2017
August 2017
September 2017
October 2017
January 2018
February 2018
March 2018
April 2018
June 2018

Completed 1.5 hectares of
secondary weeding Zone 6

Refer section 5.10 of the
LMP (pg.18)
Weed control for the
purpose of regenerating
bushland areas and
recreation of bushland areas.
Extensive maintenance weed
control outcomes have been
delivered over the past
works program.
Completed 1.8 hectares of
weed control maintenance
Zones 2a), b).
1.6 hectares of weed control
maintenance Zone 4.
Refer section 5.7.1 & 5.7.2 of
the LMP (pg.14)

July 2017
August 2017
September 2017
October 2017
January 2018
February 2018
March 2018
April 2018
June 2018

July 2017

river Zone 4
Riparian linkage
Seed Collection
Riparian zones

Revegetation

Planting Zone 2a)
800 forestry
tubes
Planting Zone 1b)
500 forestry
tubes
Planting Zone 1a)
1,500 forestry
tubes
Nepean River –
Previous
revegetation
zones
1,500 forestry
tubes

Installation of water
tank supplies and drip
irrigation lines to
support revegetation
areas

Zone 2a)
250 forestry
tubes
Zone 2b)
250 forestry
tubes
Install water
tanks and drip
irrigation lines to
support
establishment of
revegetation
areas.
Zones:
1a)
1b)
2a)
2b)
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All plants produced and
supplied to the project will
be from local provenance
seed.

April 2018

Propagation of 3,800 forestry
tubes of variant species
grown and replanted to the
site from locally collected
seed sources.
Refer section 5.7.3 & of the
April – May 2017
LMP (pg.14)
The revegetation program
will consist of appropriate
mixes of canopy, mid-storey
and ground cover plant
species from the suggested
species list.

April 2018

July 2018

The supply and installation of
3,800 forestry tubes with
fertiliser, stakes and guards
was completed during the
past works program

July 2018

Refer section 5.9 & 5.9.2 of
the LMP (pg.17)

November &
December 2017

To support the practical
completion of this
revegetation program poly
water tanks and irrigation
lines were supplied and
installed to support ongoing
maintenance watering of the
plants in Zones 1a), 2a) & 2b)

Table 2: Restoration Zones Progress Reporting

Report Objective/ Section/
Progress (completed, not
Statement
completed, in progress)
Zone 1: Nepean River Riparian Corridor
Zone 1a (restore existing vegetation)


Stock & animal exclusion
zone with access gate 1a)
60m



Stock & animal exclusion
zone 1a) 140m




Primary Weed Control
Supply & installation of
habitat nesting boxes zone
1a) Four (4) boxes
Secondary Weed Control
Site Preparation for
Revegetation
Post extraction areas will
commence upon completion
of final landform levels.
Restore natural species
composition and structures
Groundcover <1.5m, 50%
plant composition, 4 to 8
plants per m², Mid-canopy 4
plants per m² to 1 plant every
2m², Canopy 1 plant per 5 to
10m²








Completed
Stock and animal exclusion
fencing was established with
an access gate along the
southern aspect of the
restoration corridor May
2017.
Additional fencing along the
boundaries of zone 1a)
southern extent (powerline
easement) was erected June
2018.
Primary weed control which
aimed to eradicate key
problem weeds (notably
Dolichandra unguis-cati,
Eragrostis curvula and
Ligustrum lucidum) was
undertaken between April
2016 & April 2017.
Secondary weed control
undertaken April 2017 –
January 2018

Site management Issues
Weed eradication tasks led to the
eradication of well-established
privet forests which were
impacting vegetation diversity
and native vegetation
proliferation within this zone.
A long established population of
cat’s claw creeper vine which had
caused death to several native
canopy trees was also eradicated.
A reasonable flood event in mid2017 caused extensive erosion to
unconsolidated silts and
sediment banks along the
Nepean River.
Long periods of drought and
extensive dry conditions lead to
delay of the proposed
revegetation works for this zone.

Supply install habitat nest
boxes (4) March 2017

The revegetation program was
recently initiated & completed in
July 2018

Site preparation weed control
and clearing of fallen
vegetation undertaken May –
June 2018
Species planted are provided
in revegetation table.

Plant predation on newly planted
tubestock by wallabies, rabbits
and wombats is impacting
revegetation success and may
need further monitoring /
intervention.

Revegetation planting
programs were undertaken in
both April – May 2017 & July
2018 within this zones.

Works prioritised for July 2018July 2019 works program.

Collectively 2,300 forestry
tubes and hiko cells have
Bowantz Bushfire & Environmental Pty Ltd
Ecological Restoration Report 2018
Spring Farm Quarry (M Collins & Sons)

Comments (Alternatives,
Additional Information required)





Watering & Maintenance
Vertebrate Pest Control
Maintenance Weeding

been planted with stakes and
guards within this zone.




Water tanks and irrigation
lines have also been installed
to support the watering of
this revegetation zone.
Zone 1b (additional planting Lot 32) – To be implemented July – August 2018






Post extraction areas will
commence restoration upon
completion of final landform
levels.
Restore natural species
composition and structures
Revegetation to stabilise soil
banks and batters
Groundcover <1.5m, 50%
plant composition, 4 to 8
plants per m², Mid-canopy 4
plants per m² to 1 plant every
2m², Canopy 1 plant per 5 to
10m²

The following work tasks will
be completed August 2018
Revegetation of the corner
embankment of Zone 1 b)
encompassing an area of
approximately 1 hectare will
be direct seeded using a
hydro mulching process with
locally sourced native plant
seed material.
Adding to the direct seeding
revegetation of 2,000 plants
as tube stock will be installed
as dense pockets, plants in
these areas will be no more
than 2m apart.

Substitute Plantings due
to revegetation failure
Installation of additional
habitat / nesting boxes

The proposed revegetation area
has been prepared with
earthworks grading of the
embankments and soil
preparations as prescribed within
the LMP, WM & ESCP planning
documents.
Cross ripping and soil cultivation
will be undertaken shortly before
the direct seeding by a hydro
mulching system.
The works plan for this
revegetation program is included
in this report as an appendices
item.
Installation of stock fencing to
protect revegetation zone.

Zone 5: Nepean River Past Revegetation Zone Completed








Primary Weed Control
Secondary Weed Control
Supply & installation of
habitat nesting boxes zone 5)
Two (2) boxes
Site Preparation for
Revegetation
Post extraction areas will
commence upon completion
of final landform levels.
Restore natural species
composition and structures
Groundcover <1.5m, 50%
plant composition, 4 to 8
plants per m², Mid-canopy 4
plants per m² to 1 plant every
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Primary weed control which
aimed to eradicate key
problem weeds (notably
Cardiospermum grandiforum,
Eragrostis curvula and
Ligustrum lucidum) was
undertaken between April
2017 & January 2018.

Site management Issues

Supply install habitat nest
boxes (2) March 2017

Dense thickets of privet were
directly impacting the success of
previously established canopy
trees, both creating enormous
competition for water and
nutrients within the sub-soil and
harbouring successful
populations of Bell minor birds

Secondary weed control
undertaken January 2018 and
May 2018

Weed eradication tasks led to the
eradication of well-established
privet forests which were
impacting vegetation diversity
and native vegetation
proliferation within this zone.



2m², Canopy 1 plant per 5 to
10m²
Watering & Maintenance

Site preparation weed control
and clearing of fallen
vegetation undertaken May –
June 2018
Revegetation planting
programs were undertaken in
both April – May 2017 & July
2018 within this zones.
Species planted are provided
in revegetation table.
Collectively 1,000 forestry
tubes and hiko cells have
been planted with stakes and
guards within this zone.
Water tanks and irrigation
lines have also been installed
to support the watering of
this revegetation zone.

which create biological imbalance
within localised food chains
which increase predation on
eucalypt trees by insect
populations. This pressure has
been removed through weed
eradication.
A long established population of
balloon vine which had caused
death to several native canopy
trees was also eradicated.
A reasonable flood event in mid2017 caused extensive erosion to
unconsolidated silts and
sediment banks along the
Nepean River.
Long periods of drought and
extensive dry conditions lead to
delay of the proposed
revegetation works for this zone.
The revegetation program was
recently initiated & completed in
July 2018
Plant predation on newly planted
tube stock by wallabies, rabbits
and wombats is impacting
revegetation success and may
need further monitoring /
intervention.
Works prioritised for July 2018July 2019 works program.
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Watering & Maintenance
Vertebrate Pest Control
Maintenance Weeding
Substitute Plantings due
to revegetation failure
Installation of additional
nesting / habitat boxes

Zone 2: Dry River Anabranch
Zone 2a (regenerate existing vegetation)












Completed

Application of bush
regeneration techniques
Weed Management
A fence was installed along
the Eastern edge of Zone 2a
adjacent to the vineyard to
exclude stock.
Supply & installation of habitat
nesting boxes zone 2a)
Four (4) boxes

Selective weed control, the
structural management of
vegetation (through under
pruning of limbs, cutting /
removal of dead material) and
revegetation of native plants
(tube stock) are activities
which have contributed to
bush regeneration within this
zone. April 2017 – July 2018

Additional Revegetation as per
native species list
Spread mulch
Groundcover <1.5m, 50%
plant composition, 4 to 8
plants per m², Mid-canopy 4
plants per m² to 1 plant every
2m², Canopy 1 plant per 5 to
10m²
Watering & Maintenance

Primary weed control
targeting the eradication Olea
europeae ssp. Africana,
Eragrostis curvula and
Acetosa sagittaria was
delivered January 2017.
Secondary weed control was
undertaken prior to
implementation of
revegetation work April 2017
Fencing was erected along
the eastern edge of the zone
to exclude stock and animals
from the restoration area.
April 2017
Supply install habitat nest
boxes (4) March 2017
Revegetation planting
programs were undertaken in
both April – May 2017 & July
2018 within this zones.
Species planted are provided
in revegetation table.
Collectively 250 forestry tubes
and hiko cells have been
planted with stakes and
guards within this zone.
Water tanks and irrigation
lines have also been installed
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Site Management Issues
The spread on invasive dry land
exotic grass species became a
prevalent issue for the
management of this zone over
the reporting period. Species
such as Eragrostis curvula (Love
Grass) and Nassella neesiana
(Chilean needle grass) were
targeted for our weed control
activities with repetitive spraying
of infested areas.
The preparation of the site and
installation of revegetation
forestry tube stock was
undertaken back in April 2017.
The success of this planting
program which included 250
plant units was hampered by
prolonged drought periods after
the planting and also heavy
predation on the plants by local
rabbits and wallabies. Significant
plant losses led to less than 60%
survival rates.
Replacement plantings are
programmed for the 2018 – 2019
works program, however this
undertaking will be incorporated
only when suitable rainfall is
forecast or occurs to trigger the
process.
Works prioritised for July 2018July 2019 works program.





Watering & Maintenance
Vertebrate Pest Control
Maintenance Weeding
Substitute Plantings due
to revegetation failure

to support the watering of
this revegetation zone.

Zone 2b (additional planting)









Application of bush
regeneration techniques
Weed Management
Table 1. Species list (5.7)
Post extraction areas will
commence upon completion
of final landform levels.
Restore natural species
composition and structures
Groundcover <1.5m, 50%
plant composition, 4 to 8
plants per m², Mid-canopy 4
plants per m² to 1 plant every
2m², Canopy 1 plant per 5 to
10m²
Watering & Maintenance

Completed
Selective weed control, the
structural management of
vegetation (through under
pruning of limbs, cutting /
removal of dead material) and
revegetation of native plants
(tube stock) are activities
which have contributed to
bush regeneration within this
zone. April 2017 – July 2018
Primary weed control
targeting the eradication Olea
europeae ssp. Africana,
Eragrostis curvula and
Acetosa sagittaria was
delivered January 2017.
Secondary weed control was
undertaken prior to
implementation of
revegetation work April 2017
Revegetation planting
programs were undertaken in
both April – May 2017 & July
2018 within this zones.
Species planted are provided
in revegetation table.

Site Management Issues
The spread on invasive dry land
exotic grass species became a
prevalent issue for the
management of this zone over
the reporting period. Species
such as Eragrostis curvula (Love
Grass) and Nassella neesiana
(Chilean needle grass) were
targeted for our weed control
activities with repetitive spraying
of infested areas.
The preparation of the site and
installation of revegetation
forestry tube stock was
undertaken back in April 2017.
The success of this planting
program which included 250
plant units was hampered by
prolonged drought periods after
the planting and also heavy
predation on the plants by local
rabbits and wallabies. Significant
plant losses led to less than 60%
survival rates.

Replacement plantings are
programmed for the 2018 – 2019
Collectively 250 forestry tubes works program, however this
and hiko cells have been
undertaking will be incorporated
planted with stakes and
only when suitable rainfall is
guards within this zone.
forecast or occurs to trigger the
process.
Water tanks and irrigation
lines have also been installed Works prioritised for July 2018to support the watering of
July 2019 works program.
this revegetation zone.
 Watering & Maintenance
 Vertebrate Pest Control
 Maintenance Weeding
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Substitute Plantings due
to revegetation failure

Zone 3: Future Agricultural Area


Construct Terminal sediment
pond (fig 3./ p8) LMP report
 Revegetate with pasture
grasses to Class 1 Agricultural
land (section 5.7) LMP report
Zone 4: Riparian Linkage (non-agricultural production area) To be implemented August 2018 – July 2019






Application of bush
regeneration techniques
Weed Management
Secondary Revegetation
program as per species list
Spread mulch
Groundcover <1.5m, 50%
plant composition, 4 to 8
plants per m², Mid-canopy 4
plants per m² to 1 plant every
2m², Canopy 1 plant per 5 to
10m²

This project zone contains
landscape areas with vastly
differing natural vegetation
conditions.
Southern portions of the zone
have been previously
revegetated through past
efforts and have established
well as recreated natural
vegetation habitats. These
areas will be prioritised for
ongoing bush regeneration
style weed control efforts.
Central and northern
landscape areas within this
zone will require ongoing
maintenance weed control to
manage emerging annual and
perennial weeds which
proliferate within the open
stretches of reconfigured
recreated areas.
This weed control will be
undertaken using hi-volume
herbicide applications of
selective herbicides. Once
areas have been controlled
revegetation programs will be
engaged.
Direct seeding of native
endemic plants through hydro
mulching processes may be
implemented late within the
next work period 2018- 2019.
After hydro mulching as a
preferred revegetation
method site maintenance will
be prioritised to engage in
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Works prioritised for July 2018July 2019 works program.
 Hi- volume – broad area
herbicide spraying weed
control across fallow
surfaces.
 Direct seeding of native
plants via hydro mulching
methods
 Watering & Maintenance
 Vertebrate Pest Control
 Maintenance Weeding
 Monitoring and reporting

selective weed control,
watering, and vertebrate pest
control programs.
Zone 6: Anabranch Central To be implemented August 2018 – July 2019



Secondary Weed Control
Selective Revegetation

The northern area of this
Works prioritised for July 2018works zone has received both July 2019 works program.
primary and secondary weed
control work from our project
 Vertebrate Pest Control
team – April 2017 – July 2018.
 Maintenance Weeding
 Infill revegetation planting
The prevalence of weed
 Installation of habitat nest
species within the northern
boxes
component of this zone is
low, well below 20% cover
with 80% native plant
dominance.
A flood event which occurred
in mid-2017 was intense
enough to render inundation
to the remnant anabranch
gullies with most of the gully
depression inundated for
many months. The
permanency of the water
supply provided great
ecological benefit for local
fauna species whilst also
restricting weed growth in the
lower elevations.
Once the water subsided
sometime between January
and June 2018 a flourish of
weed propagation occurred
from existing seed banks of
annual and perennial weed
species. Our works team
prioritised maintenance weed
control here to remove weeds
before maturity so that weed
propagules were intercepted.
March – April 2018
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Zone 7: Anabranch South To be implemented August 2018 – July 2019




Application of bush
regeneration techniques
Extensive Weed Management
(Primary Weed Control)
Secondary Weed Control

Primary weed control will
commence in the Dry River
Anabranch extending to the
south as mapped Zone 7
(Anabranch South).
No weed control has been
undertaken in this area by
Bowantz over the past 10 years.
This heavily weed infested
vegetation corridor currently
impacted by Ligustrum species,
Cestrum parqui, Cardiospermum
grandiflorum and Anredra
cordifolia will play a key role for
the linkage of the riparian zones
for many native native species
both flora and fauna.
A holistic approach to weed
control involving heavy primary
weed eradication work to
encourage natural regeneration
in this area will be implemented
over the next 12 months.
Primary weed control program to
begin in September 2018 will
utilize approximately 250 hours.
As Weed material is removed
sequentially over the coming
works program Habitat and
nesting boxes will be installed to
both replace lost habitats
through weed removal and
encourage habitation of the
restoration area by new
inhabitants drawn to the area
through condition improvement.
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Table 3: Revegetation Completed Species List 2017-2018
Botanical Name
Angophora subvelutina
Angophora floribunda
Casuarina
cunninghamiana
Casuarina glauca
Eucalyptus amplifolia
Eucalyptus elata

Common Name
Broad leafed apple
Rough bark apple
River She-oak

Revegetation Material
Forestry tubestock
Forestry tubestock
Forestry tubestock

Program Date
July 2018
July 2018
April 2017

Swamp She-oak
Cabbage gum
River peppermint

July 2018
April – May 2017
July 2018

Eucalyptus teretinicornis
Eucalyptus viminallis
Eucalyptus paramattensis
Eucalyptus piperita
Eucalyptus globoidea
Melia azedarach
Acacia floribunda

Forest Red gum
Ribbon gum
Drooping Red Gum
Sydney Peppermint
White stringybark
White cedar
Sally Wattle

Acacia decurrens
Trema tomentosa
Dodonea triquetra
Callistemon salignus
Callistemon linearifolius
Melicytus dentatus
Bursaria spinosa
Kunzea ambigua
Leptospermum
polygalifolium
Olearia microphylla
Dodonea viscosa
Wahlenbergia gracillis
Lomandra longifolia
Carex appressa
Austrostipa ramosissima
Aristida ramosa
Commelina cyanea
Glycine clandestina
Dichelachne micrantha
Microlaena stipoides
Chenopodium nutans
Juncus usitatus

Black wattle
Native peach
Hop bush
Willow bottlebrush
Netted bottlebrush
Tree violet
Blackthorn
Tick bush
Lemon scented Tea-tree

Forestry tubestock
Forestry tubestock
Branch mulching – Direct
seeding
Forestry tubestock
Forestry tubestock
Forestry tubestock
Forestry tubestock
Forestry tubestock
Forestry tubestock
Branch mulching – Direct
seeding
Forestry tubestock
Forestry tubestock
Forestry tubestock
Forestry tubestock
Forestry tubestock
Forestry tubestock
Forestry tubestock
Forestry tubestock
Forestry tubestock

Daisy bush
Sticky hop bush
Blue bell
Matt Rush
Tall sedge
Stout bamboo grass
Purple Wire grass
Scury weed
Twining glycine
Short hair plume grass
Weeping rice grass
Climbing salt bush
Common rush

Forestry tubestock
Forestry tubestock
Forestry tubestock
Hiko tubestock
Hiko tubestock
Direct seeding
Hiko tubestock
Hiko tubestock
Hiko tubestock
Hiko tubestock
Hiko tubestock
Hiko tubestock
Hiko tubestock

July 2018
July 2018
July 2018
April – May 2017
May 2017
April – May 2017
July 2018 July 2018
May 2017
April – May 2017
July 2018
July 2018
July 2018
July 2018

May 2017
July 2018
July 2018
July 2018
July 2018
April – May 2017
April – May 2017
July 2018
July 2018
April – May 2017
July 2018
July 2018
April – May 2017
May 2017
May 2017
May 2017

Tube stock and hiko cell Revegetation Numbers – Totals to July 2018 = 4,800 units
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9.2 Site Photos
Fencing

Image 1 Zone 2b) Implemented July 2017

Image 2 Zone 2b) Implemented July 2017
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Seed Collection

Image 3 April 2017 – Collecting seed for propagation of revegetation material

Image 4 April 2017 – Collecting seed for propagation of revegetation material
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Weed Control – Primary

Image 5 Zone 1b) Primary weed control privet eradication September 2017

Image 6 Zone 1b) Primary weed control privet eradication October 2017
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Weed Control – Secondary

Image 7 Zone 2a) Core Riparian Zone, secondary eradication of annual weeds, November 2017

Image 8 Zone 2a) Core Riparian Zone, secondary eradication of annual weeds, February 2018
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Image 9 Secondary weeding anabranch zone 2a), August 2017
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Revegetation

Image 10 Dry River Anabranch Zone 2a) Revegetation July 2017

Image 11 Nepean River Zone 1a) Revegetation April & July 2018
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Image 12 Dry River Anabranch Zone 2a) Revegetation August 2017

Image 13 Revegetation and erosion control using privet logs salvaged from woody weed control, Core Riparian Zone
Nepean River, July 2018
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Nest - Habitat Boxes

Image 14 Installation of nest boxes 1a) – Core Riparian Zone September 2017

Image 15 Installation of nest boxes Past Revegetation Area – Core Riparian Zone November 2017
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Image 16 Installation of nest boxes Past Revegetation Area – Core Riparian Zone November 2017

Image 17 Preparing areas for revegetation post weed control – Past Revegetation Zone, CRV Nepean River. March
2018
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Revegetation infrastructure for irrigation of establishing plants

Image 18 Installation of water tanks and irrigation lines for watering of establishing plants Past Revegetation Zone,
CRV Nepean River, January 2018
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Map 1:
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Map 2:
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Map 3:
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Map 4:

Bowantz Bushfire & Environmental Pty Ltd
Ecological Restoration Report 2018
Spring Farm Quarry (M Collins & Sons)

Map 5:
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Map 6: Planned Site Works 2018-2019 Program

Bowantz Bushfire & Environmental Pty Ltd
Ecological Restoration Report 2018
Spring Farm Quarry (M Collins & Sons)

9.3 Site Vegetation Condition Assessment Surveys

Plot 1 – Zone 5 after weed control but prior to revegetation planting
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Plot 2 – Zone 1a) after weed control and currently revegetated with forestry tubes.
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Plot 3 – Zone 6
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Plot 4 – Zone 4 Scheduled for restoration works 2018-2019 program
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Plot 5 – Zone 7 scheduled for restoration works 2018-2019 program
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APPENDIX 6:

NSW DEPARTMENT OF PLANNING RESPONSE TO AEMR 2017

Annual Environmental Management Report – Collins Spring Farm Quarry 2018
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