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Resource Recovery Order under Part 9, Clause 
93 of the Protection of the Environment 
Operations (Waste) Regulation 2014  

The recovered aggregate order 2014 
Introduction 
This order, issued by the Environment Protection Authority (EPA) under clause 93 of 
the Protection of the Environment Operations (Waste) Regulation 2014 (Waste 
Regulation), imposes the requirements that must be met by suppliers of recovered 
aggregate to which ‘the recovered aggregate exemption 2014’ applies. The 
requirements in this order apply in relation to the supply of recovered aggregate for 
application to land as a road making material, or in building, landscaping or 
construction works. 

1. Waste to which this order applies 
1.1. This order applies to recovered aggregate. In this order, recovered aggregate 

means material comprising of concrete, brick, ceramics, natural rock and 
asphalt processed into an engineered material. This does not include 
refractory bricks or associated refractory materials, or asphalt that contains 
coal tar. 

2. Persons to whom this order applies 
2.1. The requirements in this order apply, as relevant, to any person who supplies 

recovered aggregate that has been generated, processed or recovered by the 
person. 

2.2. This order does not apply to the supply of recovered aggregate to a consumer 
for land application at a premises for which the consumer holds a licence 
under the POEO Act that authorises the carrying out of the scheduled activities 
on the premises under clause 39 ‘waste disposal (application to land)’ or 
clause 40 ‘waste disposal (thermal treatment)’ of Schedule 1 of the POEO Act. 

3. Duration 
3.1. This order commences on 24 November 2014 and is valid until revoked by the 

EPA by notice published in the Government Gazette. 

4. Processor requirements 
The EPA imposes the following requirements on any processor who supplies 
recovered aggregate.  

Sampling requirements  
4.1. On or before supplying recovered aggregate, the processor must: 

4.1.1. Prepare a written sampling plan which includes a description of sample 
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preparation and storage procedures for the recovered aggregate.  
4.1.2. Undertake sampling and testing of the recovered aggregate as required 

under clauses 4.2 and 4.3 below. The sampling must be carried out in 
accordance with the written sampling plan and Australian Standard 
1141.3.1-2012 Methods for sampling and testing aggregates – 
Sampling – Aggregates (or equivalent). 

4.2. Where the recovered aggregate is generated as part of a continuous process, 
the processor must undertake the following sampling: 
4.2.1. Characterisation of the recovered aggregate by collecting 20 composite 

samples of the waste and testing each sample for the chemicals and 
other attributes listed in Column 1 of Table 1. Each composite sample 
must be taken from a batch, truckload or stockpile that has not been 
previously sampled for the purposes of characterisation. 
Characterisation must be conducted for recovered aggregate 
generated and processed every year following the commencement of 
the continuous process; and  

4.2.2. Routine sampling of the recovered aggregate by collecting either 5 
composite samples from every 4,000 tonnes (or part thereof) 
processed or 5 composite samples every 3 months (whichever is the 
lesser); and testing each sample for the chemicals and other attributes 
listed in Column 1 of Table 1 other than those listed as ‘not required’ in 
Column 3. Each composite sample must be taken from a batch, 
truckload or stockpile that has not been previously sampled for the 
purposes of routine sampling. However, if characterisation sampling 
occurs at the same frequency as routine sampling, any sample 
collected and tested for the purposes of characterisation under clause 
4.2.1 may be treated as a sample collected and tested for the purposes 
of routine sampling under clause 4.2.2. 

4.3. Where the recovered aggregate is not generated as part of a continuous 
process, the processor must undertake one-off sampling of a batch, truckload 
or stockpile of the recovered aggregate, by collecting 10 composite samples 
from every 4,000 tonnes (or part thereof) processed and testing each sample 
for the chemicals and other attributes listed in Column 1 of Table 1. The test 
results for each composite sample must be validated as compliant with the 
maximum average concentration or other value listed in Column 2 of Table 1 
and the absolute maximum concentration or other value listed in Column 4 of 
Table 1 prior to the supply of the recovered aggregate. 

Chemical and other material requirements 
4.4. The processor must not supply recovered aggregate to any person if, in 

relation to any of the chemical and other attributes of the recovered aggregate: 
4.4.1. The concentration or other value of that attribute of any sample 

collected and tested as part of the characterisation, or the routine or 
one-off sampling, of the recovered aggregate exceeds the absolute 
maximum concentration or other value listed in Column 4 of Table 1, or 

4.4.2. The average concentration or other value of that attribute from the 
characterisation or one-off sampling of the recovered aggregate (based 
on the arithmetic mean) exceeds the maximum average  concentration 
or other value listed in Column 2 of Table 1, or 

4.4.3. The average concentration or other value of that attribute from the 
routine sampling of the recovered aggregate (based on the arithmetic 
mean) exceeds the maximum average concentration or other value 
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listed in Column 3 of Table 1. 
4.5. The absolute maximum concentration or other value of that attribute in any 

recovered aggregate supplied under this order must not exceed the absolute 
maximum concentration or other value listed in Column 4 of Table 1. 

  
Table 1  

Column 1 Column 2 Column 3 Column 4 

Chemicals and other 
attributes  

 

Maximum average 
concentration for 
characterisation 

(mg/kg ‘dry weight’ 
unless otherwise 

specified) 

Maximum average 
concentration for 

routine testing 
(mg/kg ‘dry weight’ 
unless otherwise 

specified) 

Absolute maximum 
concentration 

(mg/kg ‘dry weight’ 
unless otherwise 

specified) 

1.  Mercury 0.5 Not required 1 

2.  Cadmium 0.5 0.5 1.5 

3.  Lead 75 75 150 

4.  Arsenic 20 Not required 40 

5.  Chromium (total) 60 60 120 

6.  Copper 60 60 150 

7. Nickel 40 Not required 80 

8. Zinc 200 200 350 

9. Electrical Conductivity 1.5 dS/m 1.5dS/m 3 dS/m 

10. Metal 1% 1% 2% 

11. Plaster 0.25% 0.25% 0.5% 

12. Rubber, plastic,  
paper, cloth, paint, wood 
and other vegetable 
matter 

0.2% 0.2% 0.3% 

 

Test methods 
4.6. The processor must ensure that any testing of samples required by this order 

is undertaken by analytical laboratories accredited by the National Association 
of Testing Authorities (NATA), or equivalent. 

4.7. The processor must ensure that the chemicals and other attributes (listed in 
Column 1 of Table 1) in the recovered aggregate it supplies are tested in 
accordance with the test methods specified below or other equivalent 
analytical methods. Where an equivalent analytical method is used the 
detection limit must be equal to or less than that nominated for the given 
method below. 
4.7.1. Test method for measuring the mercury concentration: 

4.7.1.1. Analysis using USEPA SW-846 Method 7471B Mercury in 
solid or semisolid waste (manual cold vapour technique), or 
an equivalent analytical method with a detection limit < 20% 
of the stated maximum average concentration in Table 1, 
Column 2 (i.e. < 0.1 mg/kg dry weight).  

4.7.1.2. Report as mg/kg dry weight. 
 

4.7.2. Test methods for measuring chemicals 2 - 8: 
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4.7.2.1. Sample preparation by digesting using USEPA SW-846 
Method 3051A Microwave assisted acid digestion of 
sediments, sludges, soils, and oils. 

4.7.2.2. Analysis using USEPA SW-846 Method 6010C Inductively 
coupled plasma - atomic emission spectrometry, or an 
equivalent analytical method with a detection limit < 10% of 
stated maximum concentration in Table 1, Column 2 (i.e. 1 
mg/kg dry weight for lead). 

4.7.2.3. Report as mg/kg dry weight. 
 

4.7.3. Test methods for measuring the electrical conductivity: 
4.7.3.1. Sample preparation by mixing 1 part recovered aggregate 

with 5 parts distilled water. 
4.7.3.2. Analysis using Method 104 (Electrical Conductivity) in 

Schedule B (3): Guideline on Laboratory Analysis of 
Potentially Contaminated Soils, National Environment 
Protection (Assessment of Site Contamination) Measure 
1999 (or an equivalent analytical method). 

4.7.3.3. Report deciSiemens per metre (dS/m). 
4.7.4. Test method for measuring the attributes 10 - 12: 

4.7.4.1. NSW Roads & Traffic Authority Test Method T276 Foreign 
Materials Content of Recycled Crushed Aggregate (or an 
equivalent method), for the materials listed in 10 - 12 of 
Column 1, Table 1. 

4.7.4.2. Report as % 

Notification 
4.8. On or before each transaction, the processor must provide the following to 

each person to whom the processor supplies the recovered aggregate:  
• a written statement of compliance certifying that all the requirements set out 

in this order have been met;  
• a copy of the recovered aggregate exemption, or a link to the EPA website 

where the recovered aggregate exemption can be found; and  
• a copy of the recovered aggregate order, or a link to the EPA website where 

the recovered aggregate order can be found.  

Record keeping and reporting 
4.9. The processor must keep a written record of the following for a period of six 

years: 
• the sampling plan required to be prepared under clause 4.1.1; 
• all characterisation, routine and/or one-off sampling results in relation to the 

recovered aggregate supplied;  
• the quantity of the recovered aggregate supplied; and 
• the name and address of each person to whom the processor supplied the 

recovered aggregate. 
4.10. The processor must provide, on request, the most recent characterisation and 

sampling (whether routine or one-off or both) results for recovered aggregate 
supplied to any consumer of the recovered aggregate. 

4.11. The processor must notify the EPA within seven days of becoming aware that 
it has not complied with any requirement in clause 4.1 to 4.7.    
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5. Definitions 
In this order:  
application or apply to land means applying to land by:  
• spraying, spreading or depositing on the land; or 
• ploughing, injecting or mixing into the land; or  
• filling, raising, reclaiming or contouring the land. 
composite sample means a sample that combines five discrete sub-samples of 
equal size into a single sample for the purpose of analysis.  
consumer means a person who applies, or intends to apply, recovered aggregate to 
land.  
continuous process means a process that produces recovered aggregate on an 
ongoing basis. 
processor means a person who processes, mixes, blends, or otherwise incorporates 
recovered aggregate into a material in its final form for supply to a consumer.   
transaction means: 

• in the case of a one-off supply, the supply of a batch, truckload or stockpile of 
recovered aggregate that is not repeated. 

• in the case where the supplier has an arrangement with the recipient for more 
than one supply of recovered aggregate the first supply of recovered aggregate 
as required under the arrangement.  

 
 
 
 
Manager Waste Strategy and Innovation 
Environment Protection Authority 
(by delegation) 
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Notes  
The EPA may amend or revoke this order at any time. It is the responsibility of each of 
the generator and processor to ensure it complies with all relevant requirements of the 
most current order. The current version of this order will be available on 
www.epa.nsw.gov.au 
In gazetting or otherwise issuing this order, the EPA is not in any way endorsing the 
supply or use of this substance or guaranteeing that the substance will confer benefit. 
The conditions set out in this order are designed to minimise the risk of potential harm 
to the environment, human health or agriculture, although neither this order nor the 
accompanying exemption guarantee that the environment, human health or 
agriculture will not be harmed.  
Any person or entity which supplies recovered aggregate should assess whether the 
material is fit for the purpose the material is proposed to be used for, and whether this 
use may cause harm. The supplier may need to seek expert engineering or technical 
advice.  
Regardless of any exemption or order provided by the EPA, the person who causes or 
permits the application of the substance to land must ensure that the action is lawful 
and consistent with any other legislative requirements including, if applicable, any 
development consent(s) for managing operations on the site(s).  
The supply of recovered aggregate remains subject to other relevant environmental 
regulations in the POEO Act and Waste Regulation. For example, a person who 
pollutes land (s. 142A) or water (s. 120), or causes air pollution through the emission 
of odours (s. 126), or does not meet the special requirements for asbestos waste (Part 
7 of the Waste Regulation), regardless of this order, is guilty of an offence and subject 
to prosecution. 
This order does not alter the requirements of any other relevant legislation that must 
be met in supplying this material, including for example, the need to prepare a Safety 
Data Sheet. Failure to comply with the conditions of this order constitutes an offence 
under clause 93 of the Waste Regulation.  
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Resource Recovery Exemption under Part 9, 
Clauses 91 and 92 of the Protection of the 
Environment Operations (Waste) Regulation 
2014  

The recovered aggregate exemption 2014 

Introduction 
This exemption: 

• is issued by the Environment Protection Authority (EPA) under clauses 91 
and 92 of the Protection of the Environment Operations (Waste) Regulation 
2014 (Waste Regulation); and 

• exempts a consumer of recovered aggregate from certain requirements 
under the Protection of the Environment Operations Act 1997 (POEO Act) 
and the Waste Regulation in relation to the application of that waste to land, 
provided the consumer complies with the conditions of this exemption. 

This exemption should be read in conjunction with ‘the recovered aggregate order 
2014’. 

1. Waste to which this exemption applies 
1.1. This exemption applies to recovered aggregate that is, or is intended to be, 

applied to land for road making activities, building, landscaping and 
construction works. 

1.2. Recovered aggregate is a material comprising of concrete, brick, ceramics, 
natural rock and asphalt processed into an engineered material. This does not 
include refractory bricks or associated refractory materials, or asphalt that 
contains coal tar.  

2. Persons to whom this exemption applies 
2.1. This exemption applies to any person who applies, or intends to apply, 

recovered aggregate to land as set out in 1.1. 

3. Duration 
3.1. This exemption commences on 24 November 2014 and is valid until revoked 

by the EPA by notice published in the Government Gazette. 
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4. Premises to which this exemption applies 
4.1. This exemption applies to the premises at which the consumer’s actual or 

intended application of recovered aggregate is carried out. 

5. Revocation 
5.1. ‘The recovered aggregate exemption 2010’ which commenced on 13 

September 2010 is revoked from 24 November 2014. 

6. Exemption 
6.1. Subject to the conditions of this exemption, the EPA exempts each consumer 

from the following provisions of the POEO Act and the Waste Regulation in 
relation to the consumer’s actual or intended application of recovered 
aggregate to land when used for road making activities, building, landscaping 
and construction works at the premises: 
• section 48 of the POEO Act in respect of the scheduled activities 

described in clauses 39 and 42 of Schedule 1 of the POEO Act;  
• Part 4 of the Waste Regulation; 

• section 88 of the POEO Act; and 
• clause 109 and 110 of the Waste Regulation. 

6.2. The exemption does not apply in circumstances where recovered aggregate is 
received at the premises for which the consumer holds a licence under the 
POEO Act that authorises the carrying out of the scheduled activities on the 
premises under clause 39 ‘waste disposal (application to land)’ or clause 40 
‘waste disposal (thermal treatment)’ of Schedule 1 of the POEO Act. 

7. Conditions of exemption 
The exemption is subject to the following conditions: 
7.1. At the time the recovered aggregate is received at the premises, the material 

must meet all chemical and other material requirements for recovered 
aggregate which are required on or before the supply of recovered aggregate 
under ‘the recovered aggregate order 2014’. 

7.2. The recovered aggregate can only be applied to land in road making activities, 
building, landscaping and construction works. This approval does not apply to 
any of the following applications: 
7.2.1. Construction of dams or related water storage infrastructure, 
7.2.2. Mine site rehabilitation, 
7.2.3. Quarry rehabilitation, 
7.2.4. Sand dredge pond rehabilitation, 
7.2.5. Back filling of quarry voids, 
7.2.6. Raising or reshaping of land used for agriculture, and  
7.2.7. Construction of roads on private land unless: 

(a) the recovered aggregate is applied only to the minimum extent 
necessary for the construction of the road, and 

(b) a development consent has been granted under the relevant 
Environmental Planning Instrument (EPI), or 
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(c) it is to provide access (temporary or permanent) to a development 
approved by a Council, or 

(d) the works are either exempt or complying development. 
7.3. The consumer must keep a written record of the following for a period of six 

years: 
• the quantity of any recovered aggregate received; and 

• the name and address of the supplier of the recovered aggregate 
received. 

7.4. The consumer must make any records required to be kept under this 
exemption available to authorised officers of the EPA on request. 

7.5. The consumer must ensure that any application of recovered aggregate to 
land must occur within a reasonable period of time after its receipt. 

8. Definitions 
In this exemption: 
application or apply to land means applying to land by: 

• spraying, spreading or depositing on the land; or 
• ploughing, injecting or mixing into the land; or  
• filling, raising, reclaiming or contouring the land. 
consumer means a person who applies, or intends to apply, recovered aggregate to 
land. 
processor means a person who processes, mixes, blends, or otherwise incorporates 
recovered aggregate into a material in its final form for supply to a consumer.   
 
 
 
 
Manager Waste Strategy and Innovation 
Environment Protection Authority 
(by delegation) 
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Notes  
The EPA may amend or revoke this exemption at any time. It is the responsibility of 
the consumer to ensure they comply with all relevant requirements of the most current 
exemption. The current version of this exemption will be available on 
www.epa.nsw.gov.au 
In gazetting or otherwise issuing this exemption, the EPA is not in any way endorsing 
the use of this substance or guaranteeing that the substance will confer benefit. 
The conditions set out in this exemption are designed to minimise the risk of potential 
harm to the environment, human health or agriculture, although neither this exemption 
nor the accompanying order guarantee that the environment, human health or 
agriculture will not be harmed.  
The consumer should assess whether or not the recovered aggregate is fit for the 
purpose the material is proposed to be used for, and whether this use will cause 
harm. The consumer may need to seek expert engineering or technical advice.  
Regardless of any exemption provided by the EPA, the person who causes or permits 
the application of the substance to land must ensure that the action is lawful and 
consistent with any other legislative requirements including, if applicable, any 
development consent(s) for managing operations on the site(s).  
The receipt of recovered aggregate remains subject to other relevant environmental 
regulations in the POEO Act and the Waste Regulation. For example, a person who 
pollutes land (s. 142A) or water (s. 120), or causes air pollution through the emission 
of odours (s. 126), or does not meet the special requirements for asbestos waste 
(Part 7 of the Waste Regulation), regardless of having an exemption, is guilty of an 
offence and subject to prosecution. 
This exemption does not alter the requirements of any other relevant legislation that 
must be met in utilising this material, including for example, the need to prepare a 
Safety Data Sheet (SDS). 
Failure to comply with the conditions of this exemption constitutes an offence under 
clause 91 of the Waste Regulation. 
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Job No:   13537/1 

Our Ref:  13537/1-AA 

21 August 2015 

 

City of Canada Bay 

c/- Complete Urban Pty Ltd 

10 Regent Street 

CHIPPENDALE   NSW   2008 
Email: edward_kong@completeurban.com.au 

 

Attention: Mr E Kong 

 

Dear Sir 

 

re Proposed Development 

 Majors Bay Reserve – Sir Richard Playing Fields 
 Norman Street, Concord 

 Geotechnical Investigation 

 

This report details the results of a geotechnical investigation for proposed light towers at Majors Bay 

Reserve (Sir Richard Playing Fields) at Norman Street, Concord, hereafter referred to as the site.  The 

investigation was carried out in general accordance with the scope of work detailed in Geotechnique Pty 

Ltd proposal Q7254 dated 6 August 2015. 

 

Proposed Development 

We understand that City of Canada Bay Council is proposing to optimise the available land and build 

additional two new soccer fields with lighting infrastructure. 

 

A geotechnical investigation was required by drilling nine (9) boreholes at the proposed light pole 

locations in order to determine subsurface conditions and develop geotechnical recommendations 

necessary for the design of footings.  Also one test pit was required near the existing light pole location to 

determine the nature and capacity of founding material. 

 

Available Information 

Reference to the Geological Map of Sydney (scale 1:100,000) indicates that the subsurface profile across 

the site includes manmade fill comprising dredged estuarine sand and mud, demolition rubble, industrial 

and household waste. 

 

Reference to the Soil Landscape Map of Sydney (scale 1:100,000) indicates that the landscape at the site 

has been extensively disturbed by human activities, including complete disturbance, removal or burial of 

natural soil with variable relief and slopes. 

mailto:edward_kong@completeurban.com.au
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Field Work 

Field work for the geotechnical investigation was carried out on 13 and 14 August 2015 and included the 

following: 
 

 Reviewing available geological information relevant to the proposed development site. 

 Carrying out a walk over survey to assess existing site conditions. 

 Reviewing services plans obtained from “Dial Before You Dig” to determine locations of services 

across the site. 

 Scanning proposed borehole locations for underground services to ensure that services are not 

damaged during field work.  We engaged a specialist services locator for this purpose. 

 Drilling nine boreholes (BH1 to BH9) using a track mounted drilling rig.  Boreholes were drilled at 

the locations identified by the client and were terminated at depths ranging from 4.2m to 7.2m.  The 

approximate borehole locations are indicated on the attached Drawing No 13537/1-AA1.  

Engineering borehole logs are also attached. 

 Conducting Standard Penetration Test (SPT) in the boreholes to assess strength characteristics of 

sub-surface soils.  It should be noted solid bit was used for conducting continuous SPT at deeper 

depths due to caving. 

 Excavating one test pit adjacent to the existing pole to assess type of footing and bearing material.  

A backhoe was used for this purpose. 

 Recovering representative soil samples for visual assessment and laboratory tests. 

 Measuring depths to groundwater level or seepage in the boreholes, where encountered. 

 

Field work was supervised by a Field Engineer from this company who was responsible for nominating 

the borehole locations, supervision of SPT tests, sampling and preparation of field logs. 

 

Site Description 

The site is almost levelled and is bound by Norman Street to the south, existing residential buildings and 

an open land to the east, Ron Routley Oval and Concord RSL to the north. 
 

Sub-surface profiles encountered in the boreholes are detailed in the attached logs and summarised 

below in Table 1. 
 

TABLE 1A 

BH Termination Depth (m) Topsoil (m) Fill (m) Natural (m) Bedrock (m) Groundwater 

1 6.25 0.0 – 0.15 0.15 – 5.0 5.0 –> 6.25* NE NE 

2 6.7 0.0 – 0.15 0.15 – 5.0 5.0 –> 6.7* NE 2.0 

3 5.8 0.0 – 0.15 0.15 – 3.9 3.9 –> 5.8 NE 1.5 

4 4.0 0.0 – 0.1 0.1 – 2.3 2.3 –> 4.0 =>4.0 2.5 

5 4.04 0.0 – 0.1 0.1 – 2.3 2.3 –> 4.04 =>4.04 2.1 

6 6.25 0.0 – 0.1 0.1 – 3.2 3.2 –> 6.25 NE 3.0 

7 7.1 0.0 – 0.1 0.1 – 4.3 4.3 –> 7.1 NE 3.9 

8 6.6 0.0 – 0.1 0.1 – 3.4 3.4 –> 7.2 NE 2.5 

9 5.0 0.0 – 0.1 0.1 – 2.5 2.5 – 5.15 =>5.15 2.0 

NE : Not encountered; 

* Depths to natural soils assessed from the material coated on solid SPT sampler 
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TABLE 1B 

TP Termination Depth (m) Concrete (mm) Fill (m) Groundwater 

1 0.7 130 0.13 –> 0.7 NE 

 

Topsoil Clayey Silt, low plasticity, trace roots 

Fill Silty Clay, medium plasticity, brown, black, with fine to coarse grained sandstone 

gravel, cobbles, boulders, pieces of timber, plastic etc 

Sandy Silt, low plasticity, black, with fine to coarse grained gravel 

Natural Clayey Sand, medium grained, grey-brown 

Sandy Clay, medium plasticity, brown, mottled yellow, with fine grained, sandstone 

gravel 

Bedrock Sandstone, medium grained, off-white, low strength, extremely weathered 

 

Groundwater level was encountered in all boreholes at depths of 1.5m to 3.9m from existing ground 

surface.  It should however be noted that fluctuations in the level of groundwater might occur due to 

variations in rainfall and/or other factors not evident during drilling. 

 

DISCUSSION AND RECOMMENDATIONS 

Existing Fill 

Table 1 indicates fill materials are likely to be encountered across the site.  Fill thickness is likely to vary 

from about 2.9m to 5m.  Fill was consisted for silty clay and sandy silt with sandstone gravel, cobbles, 

pieces of timber and plastic etc.   

 

We do not have information on how the existing fill across the site was placed and compacted.  However, 

based on results of SPT in fill materials, it is our assessment that fill was assessed to be variably 

compacted.  Furthermore, the fill was to found to contain pieces of timber, plastic etc.  Therefore it is our 

assessment that the existing fill is not suitable for supporting load bearing structures. 

 

Light Pole Footings 

As discussed earlier, footings founded in fill are not recommended for the proposed light poles.  Also 

natural soils encountered immediately below the fill were generally found to be soft or loose.  We do not 

recommend use of footings founded in the fill and natural soft or loose layers.  Therefore, we recommend 

that the footings for the light poles are founded in stiff or medium dense natural soils likely to be 

encountered at the following depths: 
 

TABLE 2 

BH 
Depth to Suitable 

Founding Material (m) 

1 5.0 

2 6.0 

3 5.0 

4 2.5 

5 3.5 

6 5.5 

7 6.5 

8 6.0 

9 4.0 
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Loading conditions from the proposed light poles are not known at this stage.  However, we understand 

that screw piles are being considered as the footings for the proposed light poles.  We consider screw 

piles founded in natural soils (see Table 2) or bedrock will be appropriate footings for the proposed light 

poles.  The recommended allowable bearing pressures for design of screw piles are presented in the 

following Table 3. 

 

TABLE 3 

Founding Material 
Founding Depth from 

Ground Surface *(m) 

Allowable Bearing 

Pressure (kPa) 

Allowable Shaft 

Adhesion (kPa) 

Stiff clays or medium 

dense sands 
2.5-6.5 400 20 

Sandstone, low strength >4.0 1000 100 

* Approximate only 

 

Please note that sandstone bedrock was encountered at BH4, 5 and 9 at depths of 4m to 5m. 

 

The recommended allowable shaft adhesions against uplift pressures are halves the shaft adhesions for 

compressive loads presented in Table 3. 

 

As depths to natural soils and bedrock with the recommended allowable bearing pressures could vary 

across the site, the founding depths of footings to be constructed will also vary.  The depth ranges 

presented in Table 3 are measured from existing ground surface at borehole locations and are indicative 

only.  Therefore, an experienced Geotechnical Engineer on the basis of assessment made during pile 

installation should confirm founding levels during construction.  The engineer should ensure that the 

design strength of bedrock is achieved. 

 

Screw piles founded in firm or stiff or medium dense natural soils, the total settlements under the 

recommended allowable bearing pressures are estimated to be about 8mm to 10mm.  For footings 

founded in bedrock, total settlements under the recommended allowable bearing pressures are estimated 

to be about 1% of pier diameter or minimum footing dimension.  Differential settlements are estimated to 

be about half the estimated total settlements. 

 

Existing Light Pole Footing 

One test pit (TP) excavated near the existing light pole footing indicated 130mm slab.  The slab measured 

about 3.8mx3.8m.  It is possible that there is pier underneath the pole.  However, this could not be 

confirmed due to the large size of the slab. 
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General 

Assessments and recommendations presented in this report are based on site observation and 

information from only nine boreholes.  Although we believe that the sub-surface profile presented in this 

report is indicative of the general profile across the site, it is possible that the sub-surface profile across 

the site could differ from that encountered in the boreholes.  Likewise, comments on depth to 

groundwater level are based on observation during field work.  We recommend that this company is 

contacted for further advice if soils and bedrock encountered during construction stage differ from those 

presented in this report. 

 

If you have any questions, please do not hesitate to contact the undersigned. 

 
Yours faithfully 
GEOTECHNIQUE PTY LTD 
 

 
 
ZIAUDDIN AHMED 
Associate Geotechnical Engineer 
 
Attached Drawing No 13537/1-AA1 Borehole Location Plan 

Engineering Borehole Logs 
 
 
 

Copy Mr B Woodcock  Email: bill_woodcock@completeurban.com.au 
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Proposed Development

Majors Bay Reserve - Sir Richard Playing Field
Norman Street, Concord

Borehole and Test Pit Locations
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Client : Complete Urban Pty Ltd Job No. : 13537/1
Project : Proposed Development Borehole No. : 1
Location : Majors Bay Reserve - Sir Richard Playing Field,

Norman Street, Concord
Date : 13/08/2015
Logged/Checked by: SS
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hole diameter : 125 mm bearing : deg. datum :
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drill model and mounting : Hanjin D8, Track Mounted slope : deg. R.L. surface :

hole diameter : 125 mm bearing : deg. datum :
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Borehole No. 3 terminated at 5.8m

Solid SPT initiated at
4.95m
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SC

CI

TOPSOIL: Silty Clay, medium plasticity, brown,
with gravel and trace roots
FILL: Silty Clay, medium plasticity, brown-black,
with fine grained gravel

Clayey SAND, medium grained, grey-brown

Sandy CLAY, medium plasticity, brown mottled
yellow, with fine grained sandstone gravel

SANDSTONE, medium grained, white, low
strength, extremely weathered

Borehole No. 4 terminated at 4.0m due to
refusal on sandstone

M<PL

M

M<PL

VL-L

St-VSt

Variably compacted

Natural

Bedrock
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20/40
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SC

TOPSOIL: Sandy Silt, low plasticity, brown, with
trace roots
FILL: Silty Sand, fine grained, with fine to
coarse grained gravel

FILL: Silty Clay, medium plasticity, brown-black,
with fine to coarse grained gravel

Clayey SAND, medium grained, grey-brown

Clayey SAND, fine to medium grained, brown,
with fine to coarse grained sandstone gravel

Borehole No. 5 terminated at 4.04m due to
refusal on sandstone

M-W

M-W

VL-L

L-M

Natural
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Logged/Checked by: SS

drill model and mounting : Hanjin D8, Track Mounted slope : deg. R.L. surface :

hole diameter : 125 mm bearing : deg. datum :
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colour, secondary and minor components.
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TOPSOIL: Silty Sand, fine grained, brown,
trace roots
FILL: Sandy Silt, low plasticity, black,  with fine
to coarse grained gravel

FILL: Silty Clay, medium plasticity, black, with
fine to coarse grained gravel

FILL: Silty Clay, medium plasticity, black, with
fine to coarse grained gravel and bark pieces

Clayey SAND, fine to medium grained, grey-
brown

M-W L-MD

Variably compacted

General rubbish
observed in fill

Natural

Sample unable to be
recovered due to
moisture content in soil.
Solid SPT initiated.

Solid SPT initiated at
4.45m

Possible clay/sandy clay
overlaying sandstone
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drill model and mounting : Hanjin D8, Track Mounted slope : deg. R.L. surface :

hole diameter : 125 mm bearing : deg. datum :
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Borehole No. 6 terminated at 6.25m
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hole diameter : 125 mm bearing : deg. datum :
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colour, secondary and minor components.
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SC

TOPSOIL: Silty Clay, low plasticity, brown,
trace roots
FILL: Silty Clay, medium plasticity, brown-black,
with fine to coarse grained gravel

Clayey SAND, fine grained, grey-brown

Glass pieces observed

Wood pieces observed

Natural
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drill model and mounting : Hanjin D8, Track Mounted slope : deg. R.L. surface :

hole diameter : 125 mm bearing : deg. datum :
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colour, secondary and minor components.
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Borehole No. 7 terminated at 7.1m

Solid SPT initiated at
4.9m

Solid SPT sinking under
own weight up to 6.2m

Possible natural clay/
sandy clay
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drill model and mounting : Hanjin D8, Track Mounted slope : deg. R.L. surface :
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soil type, plasticity or particle characteristic,
colour, secondary and minor components.
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CL

TOPSOIL: Silty Sand, fine grained, with trace
roots
FILL: Silty Clay, medium plasticity, brown-black,
with fine to coarse grained gravel

Sandy CLAY, low plasticity, black M>PL

Plastics and glass pieces
observed

Natural
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drill model and mounting : Hanjin D8, Track Mounted slope : deg. R.L. surface :

hole diameter : 125 mm bearing : deg. datum :
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soil type, plasticity or particle characteristic,
colour, secondary and minor components.
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Borehole No. 8 terminated at 7.2m

Solid SPT initiated at
4.95m.
Solid SPT sinking under
own weight from 4.95m
to 5.4m

Possible natural clay/
sandy clay overlying
sandstone/shale
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Project : Proposed Development Borehole No. : 8
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Norman Street, Concord
Date : 14/08/2015
Logged/Checked by: SS

drill model and mounting : Hanjin D8, Track Mounted slope : deg. R.L. surface :

hole diameter : 125 mm bearing : deg. datum :
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colour, secondary and minor components.
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CI

CH

CH

TOPSOIL: Silty Clay, medium plasticity, brown,
trace roots
FILL: Silty Clay, medium plasticity, black, with
fine to coarse grained gravel

Silty CLAY, medium plasticity, brown-black

Silty CLAY, high plasticity, red mottled grey

Silty CLAY, high plasticity, grey

M>PL

M<PL

M<PL

St-VSt

VSt-H

Wood pieces observed

Natural

Possible bedrock
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drill model and mounting : Hanjin D8, Track Mounted slope : deg. R.L. surface :
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colour, secondary and minor components.
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1. Exploratory borings were drilled between 14/08/2015 and 14/08/2015
   using a 50, 100 and 125mm diameter continuous flight power auger.

2. These logs are subject to the limitations, conclusions and
   recommendations in this report.

3. Results of tests conducted on samples recovered are reported
   on the logs.

Notes:
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 Introduction  1.

 Background and Scope 1.1

Zoic Environmental Pty Ltd (Zoic) was commissioned by City of Canada Bay (CCB) to prepare a 
Construction Environmental Management Plan (CEMP) for the proposed Synthetic Sports Pitch 
and Amenities Block (the ‘Project’) located at Sid Richards Playing Field 3, Majors Bay Reserve, 
NSW 2137 (the ‘site’). 

From an environmental planning perspective, the Synthetic Sports Pitch (SSP), comprising both a 
full sized pitch and half sized training field, will be constructed under SEPP (Infrastructure) 2007 
and does not require development approval (DA). Due to the proposed change of use, the 
Amenities Block (AB) will require further approval. 

It is understood that the above elements will be constructed in the stages outlined below, however, 
for completeness both are addressed within this CEMP (Refer to drawings in Appendix A). 
Therefore, depending on the Project works being undertaken at a particular time only the relevant 
components of the CEMP need to be implemented: 

x Stage 1: Construction of the full sized SSP; and 

x Stage 2: Construction of the half sized training field and AB (and associated service trench). 

  

CCB must ensure that the requirements of this Plan are communicated and implemented by the 
Principal Contractor. This CEMP may be updated, as required, throughout the Project. 

This CEMP provides overarching guidance to manage environmental risks associated with the 
Project. It is understood that the Project will be managed by the Principal Contractor who will be 
required to communicate necessary requirements to all Employees and Subcontractors, prepare 
and implement a number of additional Sub Plans to ensure compliance with the CEMP.  

 Site Location 1.2

The site is located to the west of the intersection between Majors Bay Road and Norman Street in 
Majors Bay Reserve, Concord.  

According to the Canada Bay LEP (2013) Majors Bay Reserve is zoned as RE1 Public Recreation. 
Land to the north east of the site is designated as a road reserve and is zoned as R2 Low Density 
Residential. Land to the east is zoned as R2 and R3 Medium Density Residential. Land to the south 
is zoned as RE2 Private Recreation. 

The Project footprint comprises the following: 

x Synthetic Sports Pitch (SSP) and half sized training field (HSTF)– approximately 15,640m2 for 
both full and half sized pitches; 

x Amenities Building (AB) – approximately 450m2; and 

x Services Trench for Amenities Building – approximately 500m2 (100m long x 5m wide).  

 

The Project site is legally described as Part Lots 6 in DP217073, 1 in DP327309 and 1 in DP909052. 
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The location and layout of the site is available in Appendix A, Figures 1 and 2 respectively. 

 Proposed Construction Activities 1.3

It is understood that the existing grass will be treated with an appropriate herbicide before 
construction takes place.  

The foundation for the SSP (Stage 1), HSTF and AB (Stage 2) will comprise approximately 600mm 
of compacted planings from Council road renewal works.  

The reuse of road planings must be managed in accordance with the requirements outlined in: 

x The Recovered Aggregate Order 2014 (Resource Recovery Order (RRO)  - to be complied with by 
the supplier of the material);  

x The Recovered Aggregate Exemption 2014 (Resource Recovery Exemption (RRE) 2014 - to be 
complied with by the user of the material); and  

x At the request of EPA, it must also be demonstrated that the asphalt material does not contain 
coal tar or asbestos. 

With the exception of a service trench (ST) (Stage 2) running from the south eastern corner of the 
AB to an existing Baseball Amenity Building, no excavation of existing site levels is proposed. The 
depth of the ST has yet to be confirmed but is expected to be 600mm below existing site levels. 

It is noted that four existing light poles will be relocated but this will involve the use of 
displacement piling techniques. Consequently, no cuttings will be generated. 

 Operating Hours 1.4

Works will be carried out during standard construction hours or as stipulated within any 
subsequent approvals issued for the Project: 

x Monday to Friday 7.00am to 6.00pm; and 

x Saturdays 8.00am to 1.00pm. 

x No work may be carried out on Sundays or public holidays except in the following cases: 

- By the Police or a public authority for the delivery of vehicles, plant or material; or 

- In an emergency to avoid the loss of life, damage to property or to prevent environmental 
harm; or 

- Where the works are inaudible at the nearest sensitive receivers; or 

- Where a variation is approved in advance in writing by CCB. 

 

Notification of high impact activities or works out of standard construction hours must be notified 
to key stakeholders and neighbours in advance. 

 Environmental Objectives and Targets 1.5

The environmental objectives and targets for the Project are in Table 1.1 below. 
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Table 1.1 Environmental Objectives and Targets 

Objective Target 

Effective site environmental controls Achieve alignment with CCBC expectations in 
relation to best practice control measures 

-Fulfil environmental obligations 

Environmental Performance x Zero environmental incidents and no breaches 

x Zero infringement notices 

x All environmental spills to be reported to CCB 
within 2 hrs of occurrence 

x Environmental inspection completed each week 
and documented using an Inspection Checklist (an 
example is presented in Appendix C). Frequency of 
documented inspections can increase, if required. 

Reduce the amount of environmental impact our 
operations have on the environment 

Environmental issues identified and controlled prior 
to causing negative impacts on the project or on the 
environment 

Effective implementation of the environmental 
system 

x 80% or better internal audit results 

x Full compliance with DA requirements 

Community issues carefully handled Zero valid complaints and all complaints reported to 
CCB 

 Consultation 1.6

It is understood that no consultation is required to facilitate the Stage 1: Construction Works. 

It is understood that community consultation will be conducted by CCB or their nominated 
representative prior to commencement of Stage 2: Construction Works. 
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 Construction Management 2.

 Environmental Management Structure and Responsibilities 2.1

The Project roles and responsibilities are summarised in the following table: 

Table 2.1 Project Roles and Responsible Persons 

Role Responsible Person 

CCB Project Manager Andrew Dimitriadis 

Construction Manager Principal Contractor TBA 

Project Manager Principal Contractor TBA 

Site Manager Principal Contractor TBA 

Corporate HSE Manager Principal Contractor TBA 

Site HSE Officer Principal Contractor TBA 

Project/Site Engineers Principal Contractor TBA 

Contracts Administrator Principal Contractor TBA 

 

Specific responsibilities expected under the CEMP are as follows: 

CCB Project Manager 

x Shall appoint the Principal Contractor to implement the CEMP on behalf of City of Canada Bay. 

x Shall ensure that the Principal Contractor has demonstrated appropriate training, experience 
and competencies to be able to successfully deliver the Project in accordance with this CEMP. 

x Shall provide the Principal Contractor with available information and existing documents 
relevant to the implementation of the CEMP. 

x Shall conduct appropriate checks to ensure that the Principal Contractor implements all 
relevant requirements of the CEMP. 

 

Construction Manager 

x Facilitate a systematic approach to managing health, safety and environment (HSE) including 
the identification, assessment, control and monitoring of related risks that may arise through 
both normal and adverse operating conditions. 

x Check that personnel are adequately skilled and trained for the tasks they are required to 
undertake. 

x Encourage and promote safety by participating and openly consulting with employees in 
respect to their health and safety. 
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x Support the HSE Manager in ensuring Project / Site Managers have developed and implement 
systems, which will ensure Subcontractors and/or Suppliers engaged by the Principal 
Contractor comply with the health and safety management systems and the relevant work 
health and safety (WHS) legislation. 

x Respond to non-conformance by any Subcontractor, Supplier or Employee who fails to 
discharge their duties as set by the responsibility statement and actively participate in dispute 
resolution where required. 

 

Project Manager 

x Monitor construction activities against the conditions of approval to evaluate compliance. 

x Conducting an Environmental Risk Assessment, reviewing and incorporating legal matters, 
and any requirements of other documents such as Environmental Impact Assessments (EIA) / 
Review of Environmental Factors (REF) prepared for the development. 

x Identifying, planning and ensuring all environmental training required for personnel is 
undertaken. This task may be done in liaison with the Corporate HSE Manager. 

x Support the Site Manager in the management of employees, sub-contractors, and suppliers’ 
performance in complying with the requirements of this CEMP. 

x Selecting appropriate Subcontractors, giving due regard to their ability to comply with 
legislative and environmental requirements of the Principal Contractor. 

x Ensure environmental emergencies are incorporated in the site Emergency Response 
Procedures. 

x Ensuring incidents are investigated and appropriate action taken as required by the Principal 
Contractors environmental plan requirements in consultation with the Corporate HSE Manager. 

x Ensuring compliance with environmental legislation and the Principal Contractors 
environmental procedures. 

x Operate as one of the 24-hour contact person for environmental matters. 

x The Project Manager must carry out at least one formal site inspection per month at the site. 

x Ensuring compliance with environmental legislation, regulations and licensing conditions, 
and authorities’ requirements relevant to all construction work. 

x Reporting to the CCB Project Manager on environmental performance of the Project. 

 

Site Manager 

x Unless otherwise nominated, undertaking the role of Site HSE Officer for environmental 
issues and control of the site. This role is supported by the Project Manager and the Corporate 
HSE Manager. 

x Ensuring site security and site specific signage is fixed to key access, internal and perimeter 
areas including 24 hour project contact details, attendance details for visitors, personal 
protective equipment (PPE) requirements and construction zone signage. 

x Monitor environmental controls for effectiveness and suitability. 

x Implementing through consultation with the Project Manager, the CEMP in accordance with 
Legislation and Regulations, Codes of Practice, Australian Standards and/or other statutory 
requirements. 
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x Implementing and undertaking formal and proactive consultation measures between the 
Project Team, Subcontractors and Industrial Representatives such as Subcontractor meetings, 
toolbox talks, site HSE committee meetings and inspections. 

x Monitoring Subcontractors compliance with the CEMP in particular to the environmental 
components of their safe work method statements. 

x Identifying any hazards and assessing risks onsite, and implementing risk control measures. 

x Liaising with civil or statutory authorities should an onsite emergency situation occur. 

x Investigating, recording and reporting incidents and initiating corrective and action plans by 
relevant personnel. Reporting any serious incident immediately to the CCB Project Manager, 
Project Manager and Corporate HSE Manager. 

x Ensuring that all plant and equipment used on the site is safe, correctly maintained and that 
the operator is correctly licensed or qualified for that equipment. 

x Ensure that all environmental incidents (including spills, failure of sediment controls, water 
pollution etc.) are reported in accordance with the Incident Reporting and Investigation 
Procedure. 

x Assessing Subcontractors Safe Work Method Statements prior to any work commencing, to 
ensure environmental requirements are met. 

 

Corporate HSE Manager 

x Overseeing the implementation of the integrated HSE management system and the 
Environmental Management Plans throughout the Principal Contractors  activities. 

x Ensuring a CEMP is prepared for the project. 

x Advise Management and Site teams to any new or revised Act’s, Standards, codes of practice 
(COP) or legal requirements associated or required in conducting the works. 

x Setting and reviewing overall environmental targets and allocating priorities within the 
framework of the HSE management system. 

x Planning and facilitating training in environmental management, including arranging for the 
appropriate internal or external trainers/facilitators to conduct the training. 

x Manage collection and reporting of environmental performance data from monthly site 
reporting. 

x Conducting or delegating internal HSE management system and site audits. 

x Reviewing internal and external (independent) audit reports, and in consultation with the 
Directors and the Project Manager - develop appropriate action plans if necessary. 

x Assist Project Managers in preparation of Environmental Risk Assessment and determining 
appropriate controls. 

x Communicating relevant environmental information to management, staff and contractors. 

 

Site HSE Officer  

x Carry out erosion and sediment control inspections. 

x Ensure that a Materials Management Plan (MMP) and Erosion & Sediment Control Plan (ESCP) 
are prepared and implemented. 

x Maintenance of the CEMP including any minor revisions, as required. 
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x Ensure training/induction of personnel is carried out and that staff operate in an 
environmentally responsible manner. 

x Ensure compliance with Environmental Approvals. 

x Operate as one of the 24-hour contact person for environmental matters. 

x Report on environmental incidents, liaise with the CCB Project Manager on corrective actions 
and verify environmental measures. 

x Manage the register of environmental complaints and the subsequent corrective measures. 

x Undertake and report on all monitoring and inspections completed. 

x Monitor construction activities against the conditions of approval to evaluate compliance with 
the Environmental Management Systems (EMS), including at a minimum weekly site 
inspections. 

x Maintain a register of all environmental management documents for the Project. 

x Ensure that the CEMP is established, implemented and maintained in compliance with all Sub 
Plans, supplementary method statements and DA conditions. 

x Overall responsibility for on-site establishment, management, monitoring and maintenance of 
erosion and sediment controls. 

x Carry out regular inspections and auditing of the works to ensure that environmental 
safeguards are being followed. 

x Identifying where environmental measures are not meeting the targets set and where 
improvement can be achieved. 

x Facilitating environmental induction and toolbox talks for all site personnel. 

x Specific authority to stop work on any activity where it is considered necessary to prevent 
environmental non-conformances. 

 

Project/Site Engineers 

x Liaise closely with the CCB to ensure environmental considerations contained within this 
CEMP are incorporated into construction activities. 

x Produce SWMS which address environmental requirements. 

x Conduct regular checks of the site to ensure environmental controls such as sediment 
controls and dust suppression are functioning effectively. 

x Where engineers are responsible for managing Subcontractors and/or utilities authorities, 
ensure that any work performed by these external parties meets with the requirements of this 
CEMP and Sub Plans, including identifying and documenting the environmental risks of the 
proposed works. 

x Report any non-compliance with Erosion and Sediment Control Plans (ESCP) and/or the CEMP 
to CCB. 

 

Contracts Administrator 

x Support the Project and Site Manager in the management of Employee, Subcontractor and 
Suppliers’ performance in complying with the Principal Contractors WHS and the site specific 
rules for the Project. 
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x Assist the Project / Site Manager to ensure the CEMP and all Sub Plans associated 
documentation, including standard forms, procedures and templates; remain current and up to 
date.  

x Include in subcontract agreement the requirement for Subcontractors to carry out their works 
in accordance with the Companies or Subcontractors approved Environmental Plans. 

x At the tender interview stage discuss with the Subcontractors their obligation for managing 
environmental requirements by issuing to them relevant sections of the tender interview form 
and ensuring this is completed by Subcontractor prior to commencing on site. 

x Request and obtain from the Subcontractor copies of their Environmental Plans. 

x Where required, assist the Project / Site Manager in collecting required environmental 
documentation from engaged Subcontractors, and for conducting initial review ensuring all 
required documents have been submitted prior to forwarding documentation provided by 
Subcontractors to the Project / Site Manager for review. 

x Ensure that the latest copies of Project Plans and HSE Risk Assessments are uploaded onto an 
appropriate data control system to which engaged Subcontractors have access. 

x Assist the Project / Site Manager in conducting project audits, to report on safety compliance 
and in the maintenance of environmental records. 

x Ensure all external complaint/incidents are recorded on ‘Incident Report Form’, filed in the 
‘Complaints Register’ and communicated to CCB Project Manager. 

x Assist Project / Site Manager in the general administration of HSE where requested. 

 

Employees / Subcontractors 

x Must comply with all site HSE rules, procedures and work practices identified in the CEMP, and 
/ or as directed or informed by the Site Manager. 

x Attending environmental training / inductions as directed by the Site Manager. 

x Complying with all relevant environmental legislation. 

x Reporting promptly to a Site Manager of any spills, leaks, potential pollution and / or poor 
environmental practices. 

 Approval and Licencing Requirements 2.2

In general, all activities carried out onsite must comply with the provisions of all legislation 
relating to the construction and operation of the Project. 

Key planning legislation requirements are listed in Table 2.2 below. 
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Table 2.2 List of Legal and Legislative Requirements 

Legislation / Policy 
(Administering 
Authority) 

Summary of Legislation Requirements Approvals/Permits or Licences 
Required 

Contaminated Land 
Management Act 1997 

(NSW Office of 
Environment & 
Heritage (OEH) / CCB 
Council) 

Establishes a process for investigating and, 
where appropriate, remediating land where 
contamination presents a risk of harm to 
human health and/or the environment. 

The proposed amenities building (and 
associated services trench) footprints, 
must be investigated to demonstrate 
suitability for a proposed change of use.  

Waste classification is required to be 
conducted for material disposed offsite. 

Where excavated materials are reused as 
part of the construction of the amenities 
building (and associated service trench) 
they must also be demonstrated as being 
suitable for use and unlikely to pose a 
significant risk to the environment.  

No further approvals needed. However, 
works are to be conducted in accordance 
with this CEMP to satisfy EPA 
requirements. 

Environmental 
Planning and 
Assessment Act 1979 

Works must proceed in accordance with 
the consent provided, including any 
conditions. 

Construction of the SSP will be conducted 
under SEPP (Infrastructure) 2007 and may 
proceed without Development Consent. 

Construction of the AB and associated ST 
will require Planning Approval. 

Comply with the requirements of the SEPP 
(Infrastructure) 2007 and / or Development 
Consent conditions. 

Planning approval is required for any 
changes which are not in accordance with 
the Development Consent conditions. 

Environmental 
Protection and 
Biodiversity 
Conservation Act (1999) 

(Commonwealth 
Department of 
Environment and 
Water Resources) 

The EPBC Act provides a legal framework 
to protect and manage nationally and 
internationally important flora, fauna, 
ecological communities, and heritage 
places – defined in the EPBC Act as 
Matters of National Environmental 
Significance (MNES). In addition, the EPBC 
Act confers jurisdiction over actions that 
have significant impact on the 
environment where the actions affect, or 
are taken on, Commonwealth land, or are 
carried out by a Commonwealth agency 
(even if that significant impact is not on 
one of the nine matters of ‘national 
environmental significance’). 

There are no known MNES on the site. 

No requirement for permit or approval 
identified. 

Environmentally 
Hazardous Chemicals 
Act 1985 (OEH) 

Regulates the disposal of wastes issued 
with a “chemical control order” and 
designated chemical and chemical wastes 
(including asbestos). 

Disposal requirements for asbestos are 
identified under the Protection of the 
Environment Operations Act 1997 (POEO) 

Other chemical wastes designated under 
this act are: 
 

Clearance, transport and disposal of 
designated chemical wastes must be 
completed under appropriate licences. 

Chemical wastes designated under this 
Act to be removed from this site must be 
transported and disposed of by 
appropriately licensed waste transport 
contractors to a facility lawfully able to 
accept that type of waste. 
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Legislation / Policy 
(Administering 
Authority) 

Summary of Legislation Requirements Approvals/Permits or Licences 
Required 

x Aluminium smelter wastes containing 
fluoride or cyanide 

x Dioxin contaminated waste materials 

x Organotin waste materials 

x Polychlorinated Biphenyl Compounds 
(PCB) 

x Scheduled chemical wastes 

Heritage Act 1977 (OEH) Protects all items of environmental 
heritage (natural and cultural) in NSW. The 
Act does not apply to Aboriginal “relics”. 

The site is not listed as a heritage item. 

Local Government Act 
1993 

Controls environmental impacts including 
noise, pollution and nuisance not 
controlled under the POEO Act. 

Provides for licensing of trade waste 
discharges, in conjunction with the Liquid 
Trade Waste Guidelines. 

Approval required, as appropriate. 

National Parks and 
Wildlife Act 1974 

Provides protection for most fauna species 
and protected flora. Provides protection for 
indigenous heritage in NSW. 

It is an offence: to harm animal which is 
part of a threatened species, population or 
ecological community; to pick any plant 
which is part of a threatened species, 
population or ecological community. 

It is also an offence if a person knows that 
an area of land is the habitat of a 
threatened species, population or 
ecological community, to do something or 
fail to do something that causes damage to 
that habitat. 

There are no threatened species which 
have been identified. 

The potential for indigenous artefacts, 
based on the former site use as landfill, 
considered low. 

Noxious Weeds Act 
1993 (NSW Department 
of Primary Industries) 

Provides for the identification, 
classification and control of noxious 
weeds in NSW. 

Applies to the management and disposal 
of noxious weeds if found and removed 
during works. 

No approvals required. 

Protection of the 
Environment 
Operations Act 1997 
(OEH) 

Environment protection licences are 
required for scheduled activities. 

Provides for the control of polluting 
activities in NSW to prevent pollution to 
the environment. 

Provides a duty to notify OEH of any 
environmental harm from site activities. 

Waste Classification is required prior to the 
removal of waste (including fill/soil) form a 
site to establish the appropriate means of 
disposal. 

No requirement for an Environment 
Protection Licence identified for scheduled 
activities. However, control measures must 
be established on site to ensure that there 
are no uncontrolled discharges to water, 
sediments or air during the construction 
works.  

Waste classification assessment and waste 
classification certificates (produced by a 
qualified environmental assessor) are 
required prior to disposal and are required 
to accompany all waste soils materials 
being transported to waste facilities that 
are licenced by the EPA to accept the 
respective class of waste. 



 

19005  |  City of Canada Bay  11 

Legislation / Policy 
(Administering 
Authority) 

Summary of Legislation Requirements Approvals/Permits or Licences 
Required 

 

Transport contractors must be 
appropriately licensed to transport the 
class of waste they are carrying. 

 

EPA is the appropriate regulatory authority 
for the works. 

Soil Conservation Act 
1938 (OEH) 

Controls activities causing or likely to 
cause soil erosion or land degradation. 

Project activities must prevent soil erosion 
or land degradation.  

No requirements for permit or approval or 
licence identified. 

Threatened Species 
Conservation Act 1995 
(OEH) 

This Act protects vulnerable and threated 
species, populations and ecological 
communities. 

No requirements for permit or licence 
identified. 

CCB Local 
Environmental Plan 
2013 

Provides detailed implementation of 
development requirements, including 
where particular typed of development are 
permitted with or without consent.  

Identifies items of local heritage value and 
trees which require preservation. 

Consideration must be given to the 
potential to disturb acid sulfate soils when 
conducting excavations for foundations 
and services associated with the AB and 
ST. 

Whilst the proposal does include the 
removal of trees, they are not subject to 
preservation orders and will be replaced 
with native species as part of proposed 
landscaping works. 

Waste Avoidance and 
Resource Recovery Act 
2001 (OEH) 

Promotes the waste management 
hierarchy (avoidance, resource recovery, 
and disposal). 

No requirement for permit or approval or 
licence identified. 

Where possible, excavated material is to be 
reused onsite. 

Waste Management Act 
2000 (NSW Office of 
Water) 

Controls water use for excavation 
activities and in areas of groundwater 
management. 

It is considered unlikely that groundwater 
will intrude into excavations; however, a 
temporary licence may be required if 
excavations require dewatering during 
works. 

 

Notwithstanding the above, all environmental investigation or waste classification works must be 
conducted in accordance with guidelines made or endorsed by Environmental Protection 
Authority (EPA) under Section 105 of the CLM Act 1997.  

It is also understood that any works will be managed in accordance with CCB’s policies and 
procedures.  

Work which involves removal of asbestos containing material may require the presence of a 
licenced asbestos removalist in accordance with the Safe Work Australia (2011) How to Safely 
Remove Asbestos Code of Practice and Safe Work Australia (2011) How to Manage and Control 
Asbestos in the Workplace. A licenced asbestos removalist must notify SafeWork NSW in writing 
at least five days before licenced asbestos removal work commences. 
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This CEMP has been prepared in accordance with the relevant legislation and industry standards, 
with particular reference to the NSW Department of Infrastructure, Planning and Natural 
Resources (DIPNR) Guideline for the Preparation of Environmental Management Plans (2004). 
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 Site Condition and Environmental Setting 3.

 Site Identification 3.1

The site location is shown on Figure 1, Appendix A. The project site identification and land use 
details are provided in Table 3.1.  

Table 3.1 Site Identification 

Title Details 

Street Address Majors Bay Reserve, Norman Street, Concord NSW 2137 

Current Description Part of Lot 1 DP909052, Lot 1 DP327309 and Lot 6 DP217073 

Proposed Development Construction of a full sized synthetic soccer pitch (Stage 1) and half 
sized training field with associated amenities building and service 
trench (Stage 2).  

Refer to Figures in Appendix A 

Site Ownership Crown / City of Canada Bay 

Property Size The Project footprint comprises the following: 

x Synthetic Sports Pitch (SSP) and half sized training field (HSTF) – 
approximately 15,640m2 

x Amenities Building (AB) – approximately 450m2 

x Services Trench (ST) for Amenities Building – approximately 500m2 
(100m long x 5m wide) 

Local Government Area City of Canada Bay 

Zoning RE1 Public Recreation LEP 2013 

 Surrounding Land Use and Sensitive Environments 3.2

The site is located at the eastern edge of Majors Bay Reserve. Immediately adjoining land uses are 
described as follows: 

Table 3.2 Site Surrounds 

Direction Details 

North: Majors Bay Reserve beyond which lies Majors Bay 

East: Norman Street beyond which lies residential properties  

South: Norman Street beyond which lies Concord Golf Club 

West: Majors Bay Reserve beyond which lies Concord RSL 

 Previous Investigation Works 3.3

The following previous environmental investigations were conducted at the site: 

x Geotechnique Pty Limited (Geotechnique) (8 October 2015) Geotechnical Investigation (GI), 
Majors Bay Reserve, Sid Richards Playing Fields, Norman Street, Concord (Ref: 13537/1-AA-R1);  
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x Milestone (Aust) Pty Limited (Milestone) (4 April 2016) Statement of Environmental Effects 
(SEE) Provision for a Single Additional Outdoor Playing Field and Upgrade of Outdoor Light 
Poles and Floodlighting at Sid Richards Playing Fields, Majors Bay Reserve, Concord; and 

x Zoic (August 2016) Targeted Stage 2 Soil Investigation (TSI) for Lighting Upgrade Project, Majors 
Bay Reserve, Nullawarra Avenue, Concord NSW (Ref: Z16023). 

The following table provides a summary of the previous investigation reports: 

Table 3.3 Summary of Previous Investigation Reports 

Report Summary (Objectives, Scope of Work, Key Findings) 

Geotechnique (2015) GI The GI was conducted across a wider area that included the Project site. 

The objective of the GI was to determine subsurface conditions and geotechnical 
recommendations to facilitate design of footings for the proposed lighting upgrade. 

The scope of works comprised: 

x Reviewing available geological information relevant to the proposed development 
site.  

x Carrying out a walk over survey to assess existing site conditions.  

x Services search and scanning for buried services by a specialist subcontractor 

x Drilling nine boreholes (BH1 to BH9) using a track mounted drilling rig.  Boreholes 
were drilled to depths ranging from 4.2m to 7.2m.  

x Preparation of engineering borehole logs.  

x Conducting Standard Penetration Test (SPT) in the boreholes to assess strength 
characteristics of sub-surface soils.  

x Excavating one test pit adjacent to the existing pole to assess type of footing and 
bearing material.   

x Recovering representative soil samples for visual assessment and laboratory 
geotechnical tests.  

x Measuring depths to groundwater level or seepage in the boreholes, where 
encountered. 

 

The key findings of the GI in relation to this Project can be summarised as follows:  

x Fill thickness varied between 2.3 and 5m, and comprised silty clay, medium 
plasticity, brown, black, with fine to coarse grained sandstone gravel, cobbles, 
boulders, pieces of timber, plastic etc sandy silt, low plasticity, black, with fine to 
coarse grained gravel. ‘Rubbish’ was noted in the logs. 

x Natural ground comprised Clayey Sand, medium grained, grey-brown Sandy Clay, 
medium plasticity, brown, mottled yellow, with fine grained, sandstone gravel.  

x Weathered medium grained sandstone bedrock was encountered in three boreholes 
between 4 and 5mbgl. 

x The deepest fill was encountered in the northern part of the site, closest to Majors 
Bay (i.e. off site), with fill thickness reducing to 2.3mbgl towards the south close to 
Norman Street (i.e. on site). 

x Geotechnique concluded that the fill was likely to extend across Majors Bay Reserve 
and compaction was variable. 

x Groundwater was encountered in most boreholes between 1.5m bgl (in the north) and 
3.9m bgl (at the southern edge of the Oval). Groundwater was encountered mostly in 
the fill profile or at the fill and natural interface. 

x A review of borehole logs indicates that a PID was used to screen samples for 
volatiles with most readings <5ppm, and all readings <20ppm. 

Milestone (2016) SEE The SEE was prepared to support a DA for provision of a single additional outdoor 
playing field and an upgrade of light poles and floodlighting at Sid Richards playing 
fields (a larger area which included the Project site). 

The SEE provided: 
x An overview of the site and its context; 

x A detailed description of the proposed development; 
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Report Summary (Objectives, Scope of Work, Key Findings) 

x The planning framework; and 

x An environmental assessment of the development. 

 

The key findings of the SEE in relation to this Project can be summarised as follows: 
x Threatened Species Conservation Act 1995: No requirements identified; 

x CLM Act 1997: Section 35 Unhealthy Building Land “Contaminated by the prescribed 
activity of the disposal of chemical wastes, namely wastes, suspected of being dioxin 
contaminated, from the manufacture of pesticides”; 

x POEO Act 1997: No significant disturbance of the aforementioned wastes was 
proposed; 

x Waste Avoidance and Resource Recovery Act 2001: Waste Management Plan (to be 
included in the Materials Management Plan) to be prepared and implemented for the 
works; 

x SEPP (Infrastructure) 2007: Although not technically required, development consent 
was sought being the subject of the SEE; 

x SEPP55 Remediation of Land: Proposals were not considered to alter previous 
conclusions regarding contamination at the site. A report prepared by Geotechnique 
(2015) concluded that the site is suitable for the proposed Lighting Upgrade Works 
subject to geotechnical recommendations made; 

x SEPP (Sydney Harbour Catchment) 2005: Triggered the need for consideration under 
Part 4 of the EP&A Act 1979; 

x Canada Bay Local Environmental Plan 2013: The Proposed Lighting Upgrade met the 
requirements for zoning and permissibility. No significant impacts in relation to 
height, heritage, terrestrial biodiversity or acid sulfate soils were identified; 

x Canada Bay Development Control Plan 2013: No significant impacts were identified; 

x EP&A Act 1979: Recommendations provided to manage Visual / Acoustic Amenity 
and requirement for Construction Management Plan (traffic, transport). No 
significant impacts identified with respect to heritage and socio economics; and  

x EP&A Act 1979: The proposed land use was considered to be suitable for the site. 

Zoic (2016) TSI The TSI was conducted across a wider area which included the Project site. 

The TSI had the following objectives: 

x Satisfy Development Consent Condition DACCA03 regarding Investigation for 
Potential Contamination; 

x Assess fill / soil conditions likely to be encountered during the future lighting 
upgrade works; and 

x If contamination is identified, outline control and management measures to be 
implemented during the completion of the works such that disturbance and 
migration of soils is limited and to ensure the safety of workers and future users of 
the site. 

The scope of work comprised: 

x Drilling at 18 boreholes with a solid flight auger, targeting soils likely to be disturbed 
during upgrade works. Samples were collected from fill material; 

x Laboratory Analysis of selected samples for contaminants of concern including total 
petroleum hydrocarbons (TPH), polycyclic aromatic hydrocarbons (PAHs), 
polychlorinated biphenyls (PCBs), organochlorine pesticides (OCP), heavy metals, 
asbestos and dioxins;  

x Selected testing of two samples for suspension peroxide oxidation combined acidity 
and sulfate (SPOCAS) to evaluate the potential for Acid Sulfate Soils; 

x Assessment of results against NSW EPA endorsed human health criteria for open 
space/parkland (NEPM HIL Residential C, NEPM HSL Recreational/Open Space C 
(2013)), ecological protection guidelines for urban parks (NEPM ESL/EIL Urban 
Residential and Public Open Space (2013)); and 

x Reporting of findings with recommendations in accordance with the NSW OEH (2011) 
Guidelines for Consultants Reporting on Contaminated Sites.   

 

The key findings of the TSI in relation to the Project can be summarised as follows: 
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Report Summary (Objectives, Scope of Work, Key Findings) 

x Majors Bay Reserve has been extensively filled with material of unknown origin. 
Historical information indicated that dioxin-contaminated materials could have been 
used as filling at the site; 

x BH3, 4, 5, 6, 14, 15 and 16 were formed in the vicinity of the proposed Synthetic Sports 
Pitch; 

x Ground conditions comprised sandy clay or clayey sand with rubbish throughout to a 
maximum proven depth of 2m bgl; 

x Elevated concentrations of total petroleum hydrocarbons, polycyclic aromatic 
hydrocarbons and some heavy metals were recorded in the fill materials  

x Asbestos was observed locally within the fill materials, testing confirmed the 
presence of both non friable and friable forms of asbestos 

x Concentrations of dioxins (composite samples BH1 / BH2 and BH9/BH10 which lie 
outside the Project site) were identified above background concentrations, 
confirming that dioxin-contaminated wastes were likely to have been used as fill at 
the site. However, concentrations are significantly lower than those that would be 
expected to pose a risk to human health; 

x Acid sulfate soils may be present in deeper natural soils underlying the fill materials; 
and 

x Volatile contaminants were not identified at elevated concentrations in soil. 

 Site History and Environmental Setting 3.4

This information has been sourced from the reports listed in Section 3.3 above and supplemented 
by publically available information.  

Table 3.4 Summary of Site History and Environmental Setting 

Item Details 

Summary of Aerial 
Photographs (both on 
and offsite): 

Based on the review of historical photos, Majors Bay Reserve has been 
highly modified by historical filling of low lying swampland to allow 
urban and recreational uses. 
Historical aerial photos for Majors Bay Reserve, which includes the 
site, indicated the following: 

x 1933 – Majors Bay Reserve was densely vegetated land, which 
appeared to comprise mangroves. The Concord Golf Course and 
Dame Edith Walker Hospital were present. Surrounding properties 
appeared to predominantly comprise low density residential, or 
vacant land, with the Mortlake Gasworks present 500m to the east 
at Breakfast Point. 

x 1943 – Less vegetated than the 1933 photo, possibly indicating 
minor filling activities. Dirt tracks across Majors Bay Reserve. 
Norman Street appears as a dirt road, with Nullawarra Avenue an 
established road. Residential dwellings starting to occupy land to 
the east and north.  

x 1951 – The southern portion of Majors Bay Reserve appeared heavily 
vegetated, with the northern portion appearing as bare ground. 
Norman Street is an established road. A track is present west of the 
land now occupied by Concord RSL and Community Centre, 
running off Nullawarra Avenue. 

x 1961 – Quality of image poor, but indicates disturbance along the 
foreshore of Majors Bay and redevelopment of former low lying 
land for commercial/industrial purposes. 

x 1981 – Defined foreshore with the Bay, established grassed, levelled 
land with very little established/mature trees. Concord RSL and 
community centre present west of Majors Bay Reserve. 
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Item Details 

x 1985 and 1986 – Established recreational facility with defined oval 
and sporting fields. Scattered vegetation.  

x 1994 –No change since 1985 image, established recreational facility 
and vegetated foreshore. 

x 2009 to current – No change since 1994, established recreational 
facility with vegetated areas and foreshore. 

NSW EPA Records A search of the POEO public register did not indicate any 
environment protection licences, licence applications or notices 
issued under the POEO Act or pollution studies or reduction programs 
for the site. 

A search of NSW EPA contaminated land public register indicated the 
following: 

x Two notices issued under Section 35 of the Environmentally 
Hazardous Chemicals (EHC) Act 1985 issued by the State Pollution 
Control Commission (SPCC) (now EPA). 

x Former Notice 107 (dated 20 August 1987) indicates that for any 
works that would disturb land below 0.5m depth approval from 
SPCC is required. The notice states that the land has become 
contaminated by the disposal of dioxin-contaminated waste 
materials during the period of 1949 to 1971. This notice operated for 
12 months. 

x Current Notice 121 (dated 10 February 1989) indicates that the 
‘premises’ is ‘contaminated by the prescribed activity of the 
disposal of chemical wastes, namely wastes, suspected of being 
dioxin contaminated from the manufacture of pesticides; and 
deemed to be contaminated by reason of their being 
environmentally degraded.’ The Notice requires that any work (be it 
reducing contamination, restoration or rehabilitation or 
removing/disposing of soil, rock, sand, water etc) disturbing land 
below a depth of 0.5m requires approval from the SPCC. 

Correspondence from EPA dated 11 January 2019 states that the 
Notice issued under Section 35 of the EHC Act 1995 is continued in 
force under Schedule 2 of the CLM Act 1997. 

The EPA stated that excavation below 0.5m depth can occur providing 
the following requirements are met: 

x Works are conducted in accordance with a CEMP to be prepared, or 
reviewed and approved, by a certified consultant. 

x Include the classification of excavated material (identified for 
offsite disposal) in accordance with current EPA guidance, included 
analysis of dioxins. 

x Ensure any proposed reuse of excavated material onsite is 
appropriate in terms of potential risk to human health and the 
environment posed by residual contamination. 

x Ensure appropriate public and work health and safety practices are 
implemented. 

The EPA intends to review the regulation of the site under the EHC 
Act 1995 / CLM Act 1997. Options include reassessing contamination 
at the site under s12 of the CLM Act and/or issuing a notice under s28 
of the CLM Act for ongoing maintenance of the land (s28 notices can 
be issued to the owner or occupier of the land). 

Additional Information  Milestone (2015) SEE stated that, based on their searches, there are no 
Indigenous or European heritage items located onsite. The site is not 
located on or within proximity to any Conservation Area. 

Geology and Soil Map 
Conditions: 

Geological Map of Sydney (scale 1:100,000) indicates that the subsurface 
profile across the site includes manmade fill comprising dredged 
estuarine sand and mud, demolition rubble, industrial and household 
waste.  
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Item Details 

Reference to the Soil Landscape Map of Sydney (scale 1:100,000) 
indicates that the landscape at the site has been extensively disturbed 
by human activities, including complete disturbance, removal or burial 
of natural soil with variable relief and slopes (Geotechnique 2015). 

Acid Sulfate Soils: The NSW Natural Resources Atlas for Prospect/Parramatta River, Acid 
Sulfate Soil Risk Map 1:25,000 (1992) indicates that the site is located on 
‘Disturbed terrain’. Disturbed terrain includes filled land as part of 
reclamation of low lying swampland for urban development. 
Investigations are required to determine potential for ASS. 

Land further south west (occupied by Nirranda, Mepunga and Yaralla 
streets), is identified as having a low probability of ASS at depths >3m 
below surface. 

Review of Council’s LEP 2013, indicates that the site is Class 2 ASS. This 
requires development consent where works will occur below the natural 
ground surface, and where works result in the lowering of the water 
table. 

Location of Fill 
Materials: 

Investigation works conducted by Geotechnique (2015) and Zoic (2016), as 
summarised in Section 3.3, stated that fill of variable thickness occurs 
across the site as a whole.  

This includes material described as ‘rubbish’ and silty clay, medium 
plasticity, brown, black, with fine to coarse grained sandstone gravel, 
cobbles, boulders. 

Summary of Registered 
Bores: 

In 2016, Zoic carried out a search of Department of Primary Industries 
Office of Water for registered wells in the vicinity of the site.  

The search indicated that there was one registered well within a 500m 
radius of the site. This well is installed to a depth of 90m bgl, and is 
located on the golf course, across Norman Street. The water bearing zone 
targeted is within sandstone. The bore is most likely for irrigation 
purposes. It is noted on the drillers log that ‘clay rubbish’ was identified 
in the upper profile. 

Based on Zoic’s experience with the general area, there are other sites 
along the Mortlake peninsula that have monitoring wells installed, 
however, the purpose is for monitoring rather than for any beneficial 
use. Shallow groundwater is saline in the region. 

Depth to Groundwater: Based on the geotechnical investigation (Geotechnique, 2015), perched 
groundwater was encountered in fill material between 1.5m bgl in the 
north, and 3.9m bgl in the central part of Majors Bay Reserve. 

Direction and Rate of 
Groundwater Flow: 

Groundwater is expected to flow in a north easterly direction towards 
Majors Bay, which lies approximately 100m beyond the site boundary. 
Groundwater may be tidally influenced. 

Direction of Surface 
Run Off: 

Surface water is expected to follow the topography and internal drainage 
lines for Majors Bay Reserve. It is likely that the site drains towards 
Nullawarra Avenue, Norman Street (south west and south east 
respectively) and also towards Majors Bay (in the north). 

 Potential Extent of Contamination 3.5

Reference should be made to the information presented in the existing reports for further detail, 
however, contamination at the site can be summarised in sections 3.5.1 to 3.5.3 inclusive. 

During construction activities that involve excavation below the existing grassed site surface it is 
possible that workers may come into contact with the potentially contaminated media detailed 
below.  

Management of future below ground works (and the associated environmental and health & safety 
risks) should take into consideration the information presented in this CEMP. 
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 Potential Sources and Types of Contamination 3.5.1

Based on the review of site history, environmental setting and considering the proposed works, 
the potential source of contamination and associated contaminants of concern is as follows:  

x Uncontrolled and historically placed fill present across the site ranging in thickness between 
2.3m and 5m;  

x Fill material is variable and contains waste material (referred to as rubbish). EPA records 
indicates that suspected dioxin impacted fill placed in the area; 

x Contaminants of potential concern (COPC) include: 

- Heavy metals; 

- Total petroleum hydrocarbons (TPH); 

- Volatile organic hydrocarbons (VOC including BTEX) 

- Asbestos;  

- Dioxin; 

- Polycyclic aromatic hydrocarbons (PAH);    

- Polychlorinated biphenyls (PCB);  

- Organochlorine pesticides (OCP). (Organophosphate pesticides (OPP) are unlikely due to 
historical fill activities (>30 years) and OPP typically degrade within 24 months); 

 

x Given the uncontrolled nature of filling, a potential exists for hazardous ground gases 
(including methane, carbon dioxide, carbon monoxide and hydrogen sulphide) to be present; 

x Potential for acid sulfate soils at depth if natural ground under the water table, is disturbed, and 
brought to surface allowing for oxidation. A review of the Geotechnique (2015) logs indicate that 
ASS, if present, would occur >2mbgl. 

 Potential Migration Pathways 3.5.2

The potential for contaminants to migrate is a combination of: 

x The nature of the contaminants (i.e. solid / liquid and mobility characteristics); 

x The extent of the contaminants (i.e. isolated or widespread); 

x The location of the contaminants (i.e. on the site surface or at depth); and 

x The topography, geology, hydrology and hydrogeology at the site. 

 

Based on the information available to date, the following migration pathways may be associated 
with the site:  

x If shallow fill is disturbed during the Project, workers and general public could be exposed to 
COPC identified above. 

x If spoil generated is not removed from the site, or sufficiently remediated, capped or managed, 
there could be ongoing migration resulting in surface impact and runoff potentially causing a 
risk to human health and the environment. 

x If volatile vapours or hazardous ground gases are identified, these may pose a potential risk to 
workers and the general public during construction and / or in the future. 
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However, in the context of the proposed works, the location and extent of potential disturbance of 
fill is likely to be minimal (as described in Sections 1.2 and 1.3), with works requiring reinstatement 
of any disturbed ground rendering it safe for continued public recreational use. 

 Potential Receptors 3.5.3

Potential receptors to COPC that may be present include the following: 

x Construction workers on the site during the Project works;  

x Recreational users of Majors Bay Reserve during the Project works; 

x Future users of the site; and 

x Future maintenance workers that may need to access service trenches; 

 

Majors Bay lies approximately 100m beyond the northern site boundary at its closest point, 
however, if excavated soils are managed in accordance with this CEMP they are considered 
unlikely to adversely affect the surface water quality. 

The closest residential receptor lies approximately 30m beyond the north eastern site boundary at 
its closest point. However, excavation works for the AB and ST lies at least 150m distance from 
this receptor and are considered unlikely to pose a significant risk if managed in accordance with 
this CEMP. 
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 Environmental Management Activities and 4.
Controls 

 Impact Identification 4.1

A list of Environmental Aspect and Impacts has been prepared for the Project works and is 
available in Appendix B. The list outlines the anticipated major environmental aspects associated 
with the proposed works which have the potential to impact the surrounding environment. The 
list contains a risk assessment based approach to the risks identified, describes mitigation and 
management measures, and provides a residual risk rating based on implementation of the 
management measures. Upon identification of additional potential impacts, these documents will 
need to be updated accordingly. 

 Control Measures 4.2

Control measures to be implemented to address identified potential effects are included in the 
Project’s Environmental Aspects and Impacts and Environmental Weekly Checklist (Appendix C). 
Relevant procedures will be followed by implementing the required control measures. 

Specific requirements and all reasonable practical steps to reduce impacts regarding erosion and 
sediment, stockpiles, groundwater, contamination, waste, traffic, noise and vibration, flora and 
fauna, air quality, acid sulfate soils, asbestos, Aboriginal and non-Aboriginal heritage items, and 
external lighting are addressed in the following sections and the Environmental Aspects and 
Impacts list (Appendix B). 

 Erosion and Sediment Control 4.2.1

The Principal Contractor and Subcontractors must plan and carry out works to avoid erosion and 
prevent sediment leaving the site to the surrounding land, watercourses, water bodies, wetlands, 
and stormwater drainage systems. This includes the installation of erosion and sedimentation 
controls prior to commencing works. Where possible, works shall be staged to reduce the areas 
cleared at the time to minimise soil disturbance. 

The construction zone of the site comprises of predominately grassed areas. As work progresses 
the ground surface and excavated material will be exposed to rainfall and flows. It is important to 
manage flows on site so that sediment laden water is not mobilised into existing or temporary 
stormwater drains or channels. 

An Erosion and Sediment Control Plan (ESCP) must be prepared by the Principal Contractor prior 
to commencement of works. It is to be available at the site, and shall be communicated to all 
Project staff during induction processes. 

The ESCP must identify specific site measures that control water quantity and reduce the 
potential for soil erosion, land degradation and impacts on water quality within the construction 
zone, including typical measures as follows: 

x Silt fences to prevent sediment from entering adjoining land. 

x Stormwater inlet filters comprising of gravel filled wire mesh or geotextile ‘sausage’ 

x Geotextile pit filters and / or geotextile filter pit surrounds will maintain stormwater quality by 
preventing sediment from entering stormwater pits. 
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x Temporary construction vehicle exit providing a stabilised site access point comprising of a 
berm and timber or metal sleepers underlain by a gravel bed followed by geotextile fabric. 

x The removal of mud from the wheels and bodies of plant and vehicles before it enters public 
roads or other sealed pavements. This could be rumble grids, dry brushing, wheel wash etc. 
depending on the nature and conditions of the site. 

x The removal of mud or dirt spilt by construction equipment on to public roads or other sealed 
pavements. 

 

The controls shall be inspected and approved by the Site HSE Officer prior to the commencement 
of works. The controls shall be maintained in good working order and inspected daily to ensure 
they are effective in controlling erosion and sedimentation. Accumulated sediment shall be 
removed and disposed of regularly, i.e. weekly and after rain events. 

Works shall be undertaken in accordance with this Plan and be subject to review / update by the 
Project Manager as works progress (the ESCP is to be considered a working document). Specific 
details such as the sizing of diversion channels must be confirmed by the Principal Contractor 
prior to commencing works. 

To further protect water quality, additional actions have been outlined in Appendix B. 

A weekly checklist to be completed by the Site Manager is provided in Appendix C. 

 Soil and Stockpile Management 4.2.2

Where storage of material is required, stockpiles should be kept to a maximum of 2m in height and 
be situated in area of the site of relatively level ground with no intercepting surface water flow 
paths. Stockpiles are to be 2m clear of drainage lines, natural water courses and established trees. 
Stockpiles are to have temporary silt fences in place around the stockpiles to create an enclosure 
and if necessary they will be covered with a shade cloth or tarpaulin to retain the materials on the 
stockpile.  

A Materials Management Plan (MMP) must be prepared by the Principal Contractor prior to 
commencement of works to document the handling, temporary storage, environmental controls 
and final emplacement requirements of excavated and imported materials. It is to be available at 
the site and will be communicated to all Project staff during induction processes. 

The MMP must identify appropriate controls and requirements to ensure that road aggregate 
importation and reuse are compliant with The Recovered Aggregate Order (RAO) and Recovered 
Aggregate Exemptions (RAE) 2014. Some key considerations include: 

RRO (Responsibility of the Generator) 

x Section 1.1 states that the RRO does not apply if the asphalt is found to contain Coal Tar 

x Section 4.1 requires preparation of a Sampling Analysis and Quality Plan (SAQP) to facilitate 
sampling and testing in accordance with the frequencies specified in Section 4.2 (generated by 
continuous process) and 4.3 (generated as one off batches), as appropriate. Requirements 
around data quality and interpretation of the results are also present. A procedure for 
describing the material must also be included to demonstrate compliance with Section 1.2 of 
the RRE (see below). 
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x Each sample must be analysed for 8 heavy metals, electrical conductivity, NSW Roads & Traffic 
Authority Test T276 Foreign Materials (includes metal, plaster, rubber, plastic, paper, cloth, 
paint, wood and other vegetable matter) as outlined in Table 1. Test methods must be in 
accordance with Sections 4.6 and 4.7. 

x To meet EPA requirements, in addition to the above parameters, asbestos and coal tar must 
also be analysed. 

x In relation to the above point, written confirmation should be sought from the EPA regarding 
what test methods and detection limits they would accept for asbestos and coal tar analysis as 
these are not specified in the RRO. This is particularly important for coal tar as any detection 
above this approved level will negate the reuse of the asphalt for CCB purposes. 

x Sample results must meet the requirements outlined in Section 4.4 and 4.5 

x Section 4.8 requires that a written statement of compliance must be supplied for each sampling 
event. 

x Sections 4.9-4.11 require that the specified documentation / information must be kept for 6 
years. EPA must be notified within 7 days after becoming aware of any contravention with 
Sections 4.1-4.7 of the RRO. 

 

RRE (Responsibility of the Consumer) 

x Section 1.1 states that the exemption applies to recovered aggregate that is intended to be 
applied to land for road making activities, building, landscaping and construction works. 

x Section 1.2 states that recovered aggregate is material comprising concrete, brick, ceramics, 
natural rock and asphalt processed into an engineered material. This does not include 
refractory bricks associated materials or asphalt that contains coal tar. 

x Section 7.1 states that the exemption only applies if, at the time the materials are delivered to 
the receiving site, all requirements of the RRO have been met. 

x Section 7.2 outlines under what uses the exemption applies and also lists specific applications 
which are not permissible. 

x Sections 7.3-7.5 requires that appropriate records are collected, supplied to EPA on request and 
that the material is used within a reasonable period after its receipt. 

x Written confirmation should be sought from the EPA regarding what they consider to be a 
reasonable period of use after receipt of the material on site as this will be important when 
planning quantities to import to site and how long they can be stockpiled before application to 
land. 

 Groundwater 4.2.3

Proposed excavations only extend to 600mm below the existing site surface and are considered 
unlikely to encounter groundwater. 

 Contamination Management 4.2.4

No below ground excavation of the current playing field surface shall take place within the 
proposed footprint of the SSP. Consequently, no excavation into the underlying contamination 
(refer to Section 3 above) is anticipated. 

With respect to SEPP 55 (1998) Remediation of Land, the use of the land as a playing field is 
currently suitable for the site and the proposed development of the SSP does not involve a change 
of use therefore contamination investigation is not considered to be required. 
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Below ground excavation is only required for proposed services associated with the AB and ST to a 
maximum depth of 600mm below existing levels. A change of use is proposed and DA will also be 
required. In accordance with SEPP 55 (1998) Remediation of Land, a contamination investigation 
shall be required in these areas of the Project site. 

In support of the DA, the Principal Contractor must appoint a suitably qualified and experienced 
environmental consultant (i.e. Certified Environmental Practitioner – Soil Contamination or 
similar) to conduct testing for the proposed Amenity Building and associated Service Trench to 
confirm site suitability and waste management requirements. Key considerations for the 
investigation shall include: 

x Combined PSI and DSI prepared in accordance with guidelines made or approved by NSW EPA 

x Amenities Building: NSW EPA Sampling Design Guidelines requires a minimum of 5 
investigation locations for an area of approximately 450m2 

x Service Trench: NSW EPA Sampling Design Guidelines requires a minimum of 5 investigation 
locations for an area of approximately 500m2 

x Where possible, test pits should be used as they will allow a better description of fill to be 
completed, particularly for asbestos 

x 3no. of the locations should comprise landfill gas / groundwater wells and be installed within 
the proposed building development footprint (service trench / amenities building) to the base 
of filling / 2m below groundwater levels to allow sampling to be conducted. 

x Contaminants of Potential Concern (COPC) shall include: heavy metals, TPH, VOC, SVOC, 
dioxins and asbestos 

x Gas monitoring is required for methane, carbon dioxide, oxygen, carbon monoxide, hydrogen 
sulphide together with flow rate in accordance with NSW EPA (2012) Gas Guidelines 

x Where volatile COPCs are detected in soils / groundwater then assessment of volatile vapour 
risks to the proposed building shall be required 

x Waste Classification will be required for soils surplus to development requirements (include 
consideration of TCLP for metals and PAH). Consideration of chemical control orders, 
particularly with respect to dioxin shall also be required. 

x The testing and management of acid sulfate soils shall be considered where excavations 
extend beneath the water table. Follow ASSMAC (1998) requirements. 

 

On completion of the construction works, the Principal Contractor must appoint a suitably 
qualified and experienced environmental consultant (i.e. Certified Environmental Practitioner – 
Soil Contamination or similar) to prepare a Long Term Environmental Management Plan (LTEMP) 
to manage the residual contamination present across the Project site as a whole. 

 Spill Management 4.2.5

To prevent the possible contamination of the site with hydrocarbons during construction, several 
measures are to be implemented to reduce the risk of an oil / fuel spill: 

x Dangerous goods (such as petrol, diesel, oxy-acetylene, oils, etc) shall be stored in a lockable 
compound with sufficient ventilation in accordance with the relevant codes of practice and 
standards. 

x Safety Data Sheets on all flammable and potentially harmful liquids shall be provided by the 
contractor undertaking the works. 
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x A register shall be kept of all chemicals stored onsite. 

x A Spill Response Procedure Flow Chart must be prepared by the Principal Contractor prior to 
storage of any dangerous goods or chemicals on site. 

 Water Quality and Storm Water Control 4.2.6

The Principal Contractor and Subcontractors shall comply with the requirements of Section 120 of 
the Protection of the Environment Operations Act 1997 – Prohibition of pollution of waters. The 
Act prohibits all forms of pollution unless specifically authorised through an Environmental 
Protection Licence (EPL). To address this, the following control measures shall be in place. 

Potentially hazardous activities, including washing out of concrete delivery vehicles, washing 
down of construction plant are not permitted on site except in specially constructed bays that 
retain high pH water. Washing out of concrete delivery vehicles offsite is only permitted at 
locations approved for that purpose by the appropriate authority. Drains are to be labelled to 
reduce likelihood of misuse. 

Washing of paint brushes must be managed via collection of the wash-water and removed from 
the site and appropriately treated and / or disposed. The chemicals, acids or residues from any 
“wet trades” such as brick cleaning must be prevented from entering drains and waterways. 

All liquids and materials that could cause water pollution must be stored in areas with secondary 
containment. 

In general, stormwater shall be managed onsite via ESCP (refer to Section 4.2.1). In the event of 
stormwater collecting in erosion and sediment controls and is required to be pumped out, the 
pump intake is to be located no more than one metre below the surface of the collected water to 
reduce the amount of settled silt being pumped out for further treatment. Discharge of stormwater 
to the stormwater system requires prior written consent from Council. 

Stormwater treatment options shall be outlined in the ESCP. 

If stormwater cannot be treated suitable to regulations, an appropriately licenced liquid waste 
contractor must be engaged and the stormwater collected and disposed of at a location lawfully 
able to receive that type of waste and receipt documentation must be recorded. 

 Waste Management Plan 4.2.7

As discussed in Section 4.2.2, a Materials Management Plan (MMP) must be prepared to manage 
importation of materials to site including road planning to be used as a foundation material for the 
SSP and AB. In addition, the MMP must also address management of excavated soils and general 
construction wastes. The investigation outlined in Section 4.2.4 will assist in this process for 
excavated soils. 

The Principal Contractor and Subcontractors shall adopt the hierarchy of waste – avoid, reduce, 
recycle/reprocess and dispose, to maximise resource recovery and minimise disposal wherever 
possible and practical. The Project’s target is to recycle as much waste as possible. The importance 
of appropriate waste management practices is to be included in the site induction.  

For general waste and general recycling, bins shall to be provided onsite.   

Any soils designated for offsite disposal must be classified in accordance with NSW EPA (2014) 
Waste Classification Guidelines, Part 1: Classifying Waste. Once classified, waste designated for 
offsite disposal must be taken to a facility lawfully allowed to receive that type of waste. 
Consideration of chemical control orders, particularly with respect to dioxin shall also be required.  
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The MMP must include an Unexpected Finds Protocols for contamination, details on air 
monitoring requirements and the approach for the removal of hazardous materials including 
asbestos. An example is provided in Appendix D, but this shall be modified to suit the findings of 
the proposed investigations and MMP requirements. 

 Construction Traffic Management 4.2.8

A Construction Traffic Management Plant (CTMP) shall be prepared for the site outlining how the 
Principal Contractor proposes to manage safety in regards to traffic during the external works and 
construction components of the Project. The CTMP should include provisions for: 

x The safe movement of vehicular and pedestrian traffic; 

x The protection of workers on the site and from passing traffic; 

x Access to the property for delivery of material and movement of work vehicles located within 
the limits of the project; 

x Design, construction, maintenance and removal of any necessary temporary roadways and 
detours; 

x Traffic controllers; 

x The installation of temporary signs, road markings, lighting and safety barriers; 

x The proposed protection of pedestrians adjacent to the site; and 

x The best route / road corridor for all work activities including the existing road and road 
shoulder that may be used for the temporary diversion of traffic. 

x Defined traffic route through the local area to minimise the impact to surrounding residents. 

 Noise and Vibration Management 4.2.9

From an environmental viewpoint, noise can create a nuisance to neighbours, members of the 
public, fauna and is subject to legal requirements. The Principal Contractor and its Subcontractors 
shall make all practical efforts to comply with statutory requirements for noise management and 
minimise nuisance to neighbours. 

A Construction Noise Management Plan (CNMP) shall be prepared for the site by the Principal 
Contractor. The CNMP must provide site specific recommendations for management of noise and 
vibration together with complaints management procedures. 

 Flora and Fauna Management 4.2.10

No sensitive flora and fauna have been identified at the site and no special precautions are 
required. 

 Bushfire and Flood Emergency Plan 4.2.11

The site is not susceptible to bush fire. Whilst flooding may occur at the southern end of the site, 
modelling has confirmed that the proposed development will have no adverse affect on the 
current site condition  and no special precautions are required 

 Air Quality 4.2.12

The Site Manager shall ensure that all construction facilities erected on the site and equipment 
associated with the works are designed and operated to minimise the emission of dust, plant and 
vehicle exhausts and other substances into the atmosphere. 
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The Principal Contractor and its Subcontractors shall employ construction methods that keep the 
air pollution to a minimum and apply measures as those listed below to ensure that airborne 
pollutants do not cause air pollution and nuisance in the vicinity of the works: 

x The spraying of disturbed soil and roads with water while under construction, as required. 

x Minimising exposed and disturbed soil areas. 

x The provision of coverings or stabilisation of soil stockpiles. 

x Covering all loads leaving the site. 

x Stabilisation of ground likely to be exposed for significant periods (e.g. – using sterile seed). 

x Fitting power tools with dust collection devices where practical. 

x Keeping all plant and equipment well maintained and not leaving them idling while not being 
used. 

x Reporting excess air emissions from plant and arranging for a service to fix the problem. 

 Acid Sulfate Soils 4.2.13

The works are only proposed to extend to 600mm below the current site surface and no special 
precautions regarding acid sulfate soils are required. 

Field indicators of actual or potential ASS include the following: 

x Dominance of mangroves / swamp / marine / estuarine environment 

x Scalded or bare low lying areas  

x Sulfurous smell 

x Presence of shells in soil 

x Yellowish / rust coloured staining in soil or water 

x Unusually clear or milky blue-green drain water 

x Erosion of concrete or steel 

x Waterlogged soils, muds estuarine sands or sediments 

 

Where the presence of ASS is suspected, STOP WORKS and arrange for appropriate investigation / 
management to be conducted by a Competent Person in accordance with ASSMAC (1998) to 
prevent environmental harm from occurring. 

  Asbestos 4.2.14

The presence of asbestos has been identified previously in fill materials underlying the site. An 
Asbestos Management Protocol (AMP) must be included in the MMP to be prepared by the 
Principal Contractor.  

  Aboriginal and Non-Aboriginal Heritage  4.2.15

The presence of aboriginal or non aboriginal heritage is considered unlikely due to the extensive 
filling that has occurred at the site. However, the following unexpected finds protocols are 
provided as a contingency measure. 
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Indigenous Heritage 

Should any relic, artefact or material (including skeletal remains) suspected of being of Aboriginal 
origin be encountered, the Principal Contractor and Subcontractors must cease all construction 
work that might affect the relic, artefact or material and protect the relic, artefact or material from 
damage or disturbance. The Project Manager will notify CCB immediately, who will then provide 
further direction, as required. 

Non-Indigenous Heritage 

Should any item be encountered which is suspected to be a relic of heritage value, the Principal 
Contractor and Subcontractors must cease all construction work that might affect the item and 
protect the item from damage or disturbance.  The Project Manager will notify CCB immediately, 
who will then provide further direction, as required. 

A ‘relic’ means any deposit, object or material evidence: 

x Which relates to the settlement of the area, not being aboriginal settlement; and 

x Which are 50 or more years old. 

 External Lighting 4.2.16

External lighting will comply with AS 4282-1997 Control of the obtrusive effects of outdoor 
lighting. 

 Unexpected Finds 4.3

Residual hazards that may exist at the site would generally be expected to be detectable through 
visual or olfactory means. At this site, these types of hazards may include friable types of asbestos 
in soil and odorous or stained hydrocarbon impacted soils. The Project Manager is to maintain 
communication with the engaged specialist consultants to ensure the appropriate procedures are 
implemented. 

An example is provided in Appendix D, but this shall be modified to suit the findings of the 
proposed investigations and MMP requirements. 
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 Monitoring and Review 5.

 Environmental Monitoring Program 5.1

Requirements for environmental monitoring for the project are included in the Environmental 
Aspects and Impacts list (Appendix B). The monitoring program consists of: daily site inspections; 
weekly inspections, which are formally documented each week by using the Weekly Checklist 
(Appendix C); and specific monitoring carried out at agreed intervals or following major events, 
e.g. rainfall and vegetation clearing. The environmental monitoring program shall be the 
responsibility of the Site HSE Officer (or Project Manager Nominee), and include: 

x Sufficient training of personnel. 

x Arranging specialist consultants when required. 

x Coordination of monitoring equipment and materials. 

x Coordination of sample collection, documentation and delivery. 

x Ensuring frequency and methodology is in accordance with all licences, permits, approvals, 
Australian Standards and any other industry standards. 

x Data management and representation of results. 

x Reporting non-conformances and implementing corrective actions. 

Field data such as weather, air quality, and noise and water quality shall be recorded electronically 
where possible and transferred into monitoring results spreadsheets. Field data sheets shall be 
completed where required, and data input directly into monitoring results spreadsheets. In 
addition to measured parameter readings, the following information shall be recorded on Field 
Data sheets: 

x Date 

x Time 

x Sampling point/location 

x Name of sampler 

x Laboratory analysis results will be filed electronically onsite. 

 Site Inspections 5.1.1

Environmental site inspections shall be undertaken by various project personnel to assess the 
adequacy and effectiveness of environmental controls. These inspections shall address the 
following as a minimum: 

x High risk activities and processes. 

x Work in environmentally sensitive areas. 

x Site preparation for adverse weather conditions. 

 

Responsibilities for environmental inspections on the Project are summarised below: 

x Site staff shall conduct daily inspections of areas under their supervision, including 
assessment of environmental controls and issues. Daily inspections will be documented in 
Daily Diaries. 
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x Site supervisory staff / Site HSE Officer (or nominated person) shall conduct weekly 
inspections completing the Weekly Environmental Checklist. Environmental issues arising 
shall be immediately reported to the Site HSE Officer and Site Manager for rectification. Where 
required, issues may be entered into the Corrective Action Database. 

x Any employee of the Principal Contractor or Subcontractor may raise an environmental issue 
through tool box talks or to any managing personnel. 

x Safety, Environment and Quality Audits shall be performed by the Principal Contractors 
nominated HSE representative on a regular basis. 

 Auditing of CEMP 5.1.2

Audits of the CEMP shall be conducted regularly to ensure the Plan is appropriately in place and 
implemented. Audits must be undertaken by suitably experienced auditors. 

Projects that have duration of more than six months shall have at least one audit of the CEMP, and 
after 6 months, shall be audited at least once per year. Projects with high risk activities or that 
performed poorly at the initial audit may be audited at a higher frequency. The Corporate HSE 
Manager is responsible for coordinating project audits. 

A concluding environmental compliance audit must be undertaken at completion of the work 
under this Project. It shall include the following: 

x Site surveillance/inspection. 

x Full review of environmental records. 

x Identification of any environmental protection measures and operational controls that have 
not yet been implemented to the levels identified in the associated plans. 

x Recording of the condition of existing environmental protection controls. 

x Identification of any environmental protection measures which require rectification and 
ongoing management. 

 Site Environmental Inspections 5.2

Site Environmental Inspections are to be undertaken weekly using the Weekly Environmental 
Checklist provided in Appendix C to ensure that environmental hazards are recognised and can be 
promptly rectified. 

Additional environmental issues may be added to the Site HSE Inspection form, as required. 

 Monitoring of Project Environmental Activities 5.3

Objectives and Targets for the project are specified in Section 1.5. Data relating to these targets are 
to be documented daily using site diaries which are to be reviewed by Project / Site Managers on a 
monthly basis and forwarded to the Corporate HSE Manager for reporting to CCB Project Manager. 

The KPI Monthly Report shall capture information on lag and lead indicators. The current 
indicators are:  
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Lag indicators: 

x Number of environmental incidents. 

x Number of Penalty Infringement Notices (PINs) or clean-up notices. 

x Number of community complaints. 

Lead Indicators: 

x Number of toolbox talks (combined with WHS & include environmental issues) 

x Number of environmental inspections undertaken. 

x Waste and recycling volumes (initially to set benchmark then track improvement). 

 Review of CEMP 5.4

This CEMP must be reviewed by the Project Manager in consultation with the Site HSE Officer and 
the Corporate HSE Manager whenever any major changes occur on the site that may have an 
impact on the environment, or at least once during construction. Changes made to the plan are to 
be documented. 
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 Environmental Incidents, Non-Conformance and 6.
Complaints 

 Environmental Incidents 6.1

An environmental incident may, amongst other things, include a fuel or hazardous material 
spillage / release; a major leak; failure of a pollution control device such as sediment controls; 
major noise and/or vibration affecting neighbours. 

Any Environmental Incidents shall be immediately reported to the Site HSE Officer or Project 
Manager who will report the incident to the CCB Project Manager as per project requirements. 

In the event of serious or material environmental harm, the Principal Contractor shall notify the 
CCB Project Manager and the relevant regulatory authorities in accordance with State / 
Commonwealth requirements. Where necessary, an agreed representative shall also notify the 
respective property owners or occupiers within 24 hours of the incident occurring. 

An incident shall be reported if any of the following scenarios occur or have the potential to occur: 

x Serious environmental harm. 

x Material environmental harm. 

x Prosecution by a regulatory authority. 

x Environmental approval condition breach. 

x Environmental monitoring parameter breach. 

Incidents shall be reported both verbally and in writing. Additionally this information shall be 
forwarded to the CCB Project Manager. Verbal notification shall be provided immediately, and 
written notification will be forwarded to the CCB within 24 hrs of incident occurring. All incidents 
and accidents shall be recorded in an appropriate Incident and Accident Database. 

All environmental incidents that cause, or could potentially cause environmental harm are to be 
investigated, and corrective actions implemented following the investigation. Depending on the 
seriousness of the incident, key site personnel, the Principal Contractors HSE Officer / Project 
Manager, witnesses etc. shall be consulted on the investigation and in determining appropriate 
corrective or preventive actions. 

 Preparedness 6.2

The key to effective prevention of incidents is risk assessment, procedure development, 
monitoring and training. During construction activities, the Principal Contractors inspections and 
preventive actions will include: 

x Activity specific and daily risk assessments. 

x Development of work procedures and construction method statements in consultation with 
relevant staff such as work teams, environment team members and senior management. 

x Daily inspections of active work sites. 

x Completion of routine environmental checklists. 

x Issue and quick close-out of non-compliance notices. 
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x On-going environmental training. 

x Environmental audits of work sites, Subcontractors and compliance issues. 

Environmental and safety information on hazardous substances (e.g. MSDS) shall be available at 
the main site office and where such substances are stored. Environmental response procedures 
may be tested in areas where a pollution risk is present, such as those adjacent to waterways. 

Personnel involved in emergency response activities shall be provided with specific training. 

An up-to-date list of emergency response personnel and organisations shall be maintained at the 
site office and compounds. 

 Reporting 6.3

Site environmental incidents must be reported to the Project / Site Manager as soon as practically 
possible; in addition, any major environmental incidents must also be reported to the Principal 
Contractors HSE Manager. The first priority is to ensure that the situation is controlled as soon as 
possible, and to avoid further pollution or other adverse environmental consequences. Reporting 
of the incident shall not delay any immediate responses to the incident. 

Environmental incidents that cause or threaten to cause material environmental harm must be 
reported to the Appropriate Regulatory Authority (ARA – which may include Council, EPA, Fire & 
Rescue, Minister for Health and SafeWork NSW) as soon as practicable following the incident. This 
would include any spillage or leak of substances that cause water or land pollution. Material 
environmental harm generally means harm that is not trivial and / or costs more than $10,000 to 
clean up.  

If the Site Manager believes the incident may be reportable to the ARA, contact the HSE Manager 
for further advice prior to making an Investigation Report. 

Incident reports must be completed and forwarded to the Corporate HSE Manager within 24 hours 
and must be kept for a minimum of 5 years. 

In the event of an environmental emergency, the Principal Contractor must nominate a person 
that can be contacted 24 hours per day, seven days per week (e.g. Project Manager). 

Emergency services contact details are as follows: 

x Emergency Hotline: 000 

x Ambulance: 000 

x NSW Fire Service: 000 

x NSW Police (Strathfield): (02) 9746 7084 

x State Emergency Service (SES): 132 500 

x WIRES (injured wildlife): 1300 094 737 

x OEH Environmental Hotline: (02) 9995 5911 

 

All onsite information relating to hazardous materials, including Safety Data Sheets and spill 
containment materials shall be kept at the site office. 
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 Non-Conformance Reports (NCRs) 6.4

The Principal Contractor shall have a non-conformance and Corrective Action process in place to 
address all non- conformities across the business regardless of the source.  

Typically, environmental non- conformances would result from audits and inspections, from 
observations by the Site Manager of poor environmental practices including incorrect waste 
disposal/recycling including liquid waste, poor storage of hazardous substances, oils, chemicals 
and damage to existing environmental controls such as sediments fencing. Non-conformances 
may be issued for serious breaches, or repeated minor breaches. 
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 Environmental Control Documentation 7.

 Records 7.1

Where applicable, the Principal Contractor shall maintain the following records for the project, in 
legible format, in order to demonstrate compliance with the CEMP: 

x The CEMP (all versions), supplementary plans and procedures. 

x Internal and external Construction Environmental Management Systems and CEMP audit 
reports approvals, regulatory licences and permits. 

x Regulatory authority inspection reports. 

x Correspondence with regulatory authorities and other key stakeholders. 

x Employee induction and training records. 

x Environmental monitoring records. 

x Monthly KPI reports 

x Sediment control works checklist and release records. 

x Environmental accidents/incidents/emergency reports. 

x Non-conformance reports. 

x Reports to regulatory bodies. 

x Complaint records. 

x Community involvement information. 

x Waste records. 

x Checklists and field sheets. 

x Any relevant reports submitted to regulatory bodies. 

x Management review minutes and action taken. 

Records will be held for at least five years after the date of final completion and will be available to 
upon request by regulatory authorities. 

 Inspections and Checklists 7.2

Inspections and checklists to be completed are to be documented within each Sub Plan. The 
primary Environmental Weekly Checklist is available in Appendix C. 

 Availability 7.3

Environmental control documentation, monitoring results and other environmental records shall 
be made available to CCB Project Manager or any regulatory authority immediately upon request. 
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 Communication 8.

 Complaints Management 8.1

CCB Project Manager will engage suitably trained and experienced Council personnel to be 
responsible for fielding stakeholder feedback and coordinating appropriate responses from the 
Project team. 

The CCB Project Manager or other nominated Council personnel must prepare a Complaints 
Management Protocol commensurate for the scale of the Project. 

Those responsible for undertaking complaints and feedback handling shall be equipped to 
respond promptly to concerns about construction impacts, including but not limited to noise, dust, 
and vehicle movements – notwithstanding proper conduct on the part of the Contractor to 
mitigate foreseeable impacts. Where required, enquiries and / or disputes about compensation and 
rectification will be escalated. 

A complaints register shall be maintained by the Site HSE Officer with the following records for all 
complaints and enquiries: 

x Date and time of complaint. 

x The method by which the complaint was made (telephone, letter, meeting, etc.). 

x Name, address, and contact telephone number of complainant (if no such details were 
provided, a note to that effect). 

x Nature of complaint. 

x Action taken in response including follow up of contact with the complainant. 

x Any monitoring to confirm that the complaint has been satisfactorily resolved. 

x If no action was taken, the reasons why no action was taken. 

This process enables the management of receipt and response to issues and reports. 

All project staff shall be advised of the procedures to be followed on receipt of a complaint during 
the project induction. 

The Principal Contractor shall notify relevant authorities (e.g. CCB) upon the receipt of a 
complaint, and provide a final report within 5 working days detailing the action taken to remedy 
the situation and any proposed measures to prevent recurrence. 

 Internal Communication 8.2

x Essential information relating to project environmental management will be communicated 
through tool-box talks and inductions. 

x Environmental alerts shall be periodically prepared and sent to sites for posting on notice 
boards. 

x Key changes to environmental legislation shall be sent by email to all Project Managers and 
Site Managers. 
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 External Communication 8.3

 Regulatory Authorities 8.3.1

Communication with a range of Regulatory Authorities shall be undertaken throughout the 
Project. This communication shall be through the Project Manager. Any communication from a 
regulator must be notified to the Corporate HSE Manager, and records of all communications 
retained and appropriately filed. 

The name and contact numbers for two site personnel who are available on a 24 hour basis and 
who have authority to take immediate action to shut down any activity or to effect any pollution 
control measure must be notified to CCB prior to commencement of the works 

  Media 8.3.2

All contact with the media must be through CCB Project Manager. Under no circumstances are 
Project staff to engage with the media. 
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 Emergency Plan and Response 9.

Prior to commencement of the Project, the Principal Contractor must prepare an Emergency Plan 
and Response. 

Some examples of incidents / emergencies, impacts and contingency response measures are 
provided in the following table: 

Incident / 
Emergency Potential Impact Contingency Response Measures 

Major Oil or Fuel 
or Chemical Spill 

Major spills 
defined as a spill 
that is likely to 
have direct 
environmental 
consequences. 

x Contamination of land or stormwater 
system. 

x Contamination of soil. 

x Prosecution. 

x Immediately call the fire brigade and 
notify Site Manager 

x All work to stop immediately in 
vicinity. 

x Identify the source of the spill. 

x Refer to the Material / Safety Data 
Sheet, MSDS / SDS and evaluate the 
hazards of the material. 

x Spill response kits and equipment 
deployed if it is safe to do so. 

x Use all available resources to contain 
and clean up spill. 

x Contact additional consultants or 
Subcontractors if required. 

x Notify relevant authorities and persons 
(Corporate HSE Manager, Site Manager 
& Project Manager, EPA). 

x Implement incident reporting 
procedures. 

Minor Site Spills 

Minor spills 
defined as spills 
which can be 
contained and 
rectified 
correctly without 
the need of 
external 
services. 

 

x Contamination of land or stormwater 
system. 

x Contamination of soil. 
x Prosecution. 

x Stop work in the vicinity. 

x If the material is dangerous, evacuate 
the site immediately and notify 
neighbours. 

x If it is safe, halt the source of the spill 
immediately. 

x Contain the spill with spill kits and 
control the flow. 

x Block stormwater drains downstream 
of the spill. 

x EPA and local Council must be notified 
about any spills that are likely to 
threaten the environment. 

x Minor spills shall be contained and 
rectified with the site spill kit and 
disposed of correctly. Project Manager 
to be notified via incident report. 

x Reported to the Site Manager. 
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Incident / 
Emergency Potential Impact Contingency Response Measures 

Major Sediment 
Discharge  

This could result 
from heavy 
rainstorm and 
flooding beyond 
the capacity of 
the sediment 
and erosion 
controls or a 
failure in the 
sedimentation 
control 
measures. 

x Contamination of stormwater system. 

x Risk to aquatic flora/fauna. 

x Prosecution. 

x All work to stop immediately in the 
vicinity. 

x Reinstate controls if required. 
x Install new controls if required. 

x Apply flocculants if required. 

x Commence clean-up activities. 

x Contact additional consultants or 
Subcontractors if required. 

x Notify relevant authorities (i.e. Council) 

x Implement incident reporting 
procedures. 

 

At practical completion, the Principal Contractor shall ensure the site and surround, or any area 
which may have been used or impacted upon as a result of project-related works, is rehabilitated 
to a state equivalent or better in comparison to the pre-construction state. 
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 Contacts 10.

Internal Contacts Position Name Contact Number 

CCB Project Manager Andrew Dimitriadis  02 9911 6319 

Construction Manager TBA TBA 

Project Manager TBA TBA 

Site Manager TBA TBA 

Corporate HSE Manager TBA TBA 

Site HSE Officer TBA TBA 

Project/Site Engineers TBA TBA 

Contracts Administrator TBA TBA 

 

External Contacts Position Name Contact Number 

Emergency Services Police/Fire/Ambulance 000 

Poisons Info Line TBA 13 11 26 

EPA Hotline TBA 131 555 
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 References 11.

x AS/NZS ISO 14001: Environmental Management Systems – Specifications with Guidance for 
Use 

x AS 3480.4: Methods for Sampling and Analysis of Ambient Air 

x AS 1940-2017 The Storage and Handling of Flammable and Combustible Liquids 

x Canada Bay Local Environmental Plan 2013 

x Contaminated Land Management Act 1997 

x Environmental Planning and Assessment Act 1979 

x Environmental Protection and Biodiversity Conservation Act 1999 

x Environmentally Hazardous Chemicals Act 1985 (OEH) 

x Heritage Act 1977 (OEH) 

x IECA Best Practice Erosion and Sediment Control Guidelines 2008. 

x Landcom, 2008, The Blue Book – Managing Urban Stormwater: Soils and Construction. 

x Local Government Act 1993 

x NEPC Assessment of Contaminated Sites Measure 2013. 

x NSW EPA (2014) Waste Classification Guidelines, Part 1: Classifying Waste 

x Protection of the Environment Operations Act 1997 (OEH) 

x SEPP 55 (1998) Remediation of Land (OEH) 

x Soil Conservation Act 1938 (OEH) 

x Waste Avoidance and Resource Recovery Act 2001 (OEH) 

x Waste Management Act 2000 (NSW Office of Water) 
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Environm
ental A

spects and Im
pacts: Sid R

ichards Playing 
Field 3, M

ajors Bay R
eserve, Concord, N

SW
 2137 

The process used to develop possible m
itigation m

easures 
after an environm

ental risk has been identified, is illustrated 
in the Figure to the right. 

The m
itigation m

easures developed to control the identified 
environm

ental im
pacts are presented in the follow

ing tables. 
A

lso show
n are the associated levels of risk of im

pact and 
responsible party for im

plem
entation of the respective 

m
itigation m

easure. In accordance w
ith the roles and 

responsibilities described in Section 2.1. 

A
s defined in ISO

 14001, an environm
ental aspect is “an 

elem
ent of an organisation’s activities, products or services 

that can interact w
ith the environm

ent” (SA
I G

lobal, 2004). 
Environm

ental aspects w
ithin this project are specific 

actions or item
s that could cause an im

pact. 

The risk assessm
ent m

atrix on the follow
ing page is used to 

determ
ine the level of risk for identified potential im

pacts 
from

 the proposed w
orks. 

 
 

Review
 w

ork activities 

Identify aspects 

Identify potential im
pacts and 

categorise 

Assess risk level for the identified 
im

pacts 

Identify m
itigation criteria or 

specific m
itigation m

easures 

Determ
ine tim

ing and 
responsibility for m

itigation 
criteria and m

easures 
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Severity 

H
ow

 severe are potential adverse im
pacts on: 

W
hat is the likelihood (risk) of this level of severity? 

H
um

an H
ealth 

Environm
ent 

Construction 
schedule and/or 

project costs 

V
ery 

Likely 
Likely 

U
nlikely 

V
ery 

U
nlikely 

Catastrophic 
D

eath, life-threatening 
injuries, perm

anent 
disability / ill health 

Catastrophic environm
ental incident, serious 

risk and/or dam
age to onsite or offsite 

receptors, regulatory involvem
ent, significant 

onsite and offsite rem
ediation, financial 

penalties enforced, legal action 

Severe delays, 
significant cost 

increases, 
possible project 

term
ination 

16 
15 

13 
10 

Major 

M
ajor illness or injury 
requiring surgery / 

hospitalisation 

M
ajor environm

ental incident, onsite and 
offsite contam

inant m
igration, regulatory 

notification and rem
ediation needed 

Lengthy project 
delays / m

ajor 
cost increases 

14 
12 

9 
6 

Moderate 

Injury or illness 
requiring treatm

ent and 
resulting in lost tim

e 

M
oderate environm

ental incident, contained 
onsite, requires som

e rem
edial action 

M
oderate project 

delays and cost 
increases 

11 
8 

5 
3 

Minor 

M
inor injury or 

exposure not requiring 
m

edical attention 
M

inor environm
ental incident, localised 

M
inor project 

delays / som
e 

additional costs 
7 

4 
2 

1 

 Should additional environm
ental im

pacts relating to changed or additional w
ork activities be identified during the project, 

the risks are to be assessed according to this procedure. Follow
ing this risk assessm

ent system
, m

itigation m
easures m

ust be 
selected as required, w

ith responsibility allocated and the details docum
ented in the relevant table, as part of the ongoing 

review
 of the CEM

P. 
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Erosion and Sedim
entation R

isks 

A
spect 

Im
pact 

Risk of 
Im

pact 
M

itigation Criteria or M
anagem

ent 
M

easure 
Risk A

fter 
M

itigation / 
M

anagem
ent 

Responsibility 

Pre-construction 
Erosion and 
sedim

ent control 
design 

Inappropriate design, 
resulting in offsite 
transport of sedim

ent 
to roads, and/or 
storm

w
ater drains 

12 

A
n approved erosion and sedim

ent control plan 
(ESCP) is to be im

plem
ented w

ith controls in 
place. 

4 

Project M
anager / 

Site M
anager 

Construction 

Site preparation 
Sedim

ent 
m

obilisation and 
surface runoff from

 
site establishm

ent 
and clearing. 

12 

Prior to com
m

encem
ent of site w

ork, install all 
erosion and sedim

ent control m
easures based on 

an erosion and sedim
ent control plan and ensure 

controls are operational in  accordance w
ith 

approved ESCP. 

4 

Site M
anager 

V
ehicle traffic 

leaving site 
Sedim

ent tracked 
offsite by vehicle 
w

heels. 

8 

A
ppropriate m

easures are to be im
plem

ented 
during the construction period to ensure vehicles 
leaving the prem

ises are sufficiently free from
 

dirt, aggregate or other m
aterials such that 

m
aterial are not transported onto public roads. 

These m
ay include shake-dow

n areas at access 
points and truck w

ash-dow
n facilities. 

4 

Site M
anager 

Transport of 
m

aterials to and 
from

 site 

Loss of load resulting 
in pollution of roads 

5 

Truck loads shall be covered. Should any m
aterial 

be transported onto the road or any spills occur it 
is to be cleaned up prior to cessation of the sam

e 
day's w

ork and/or com
m

encem
ent of any rain 

event. 

2 

Site M
anager 

Storm
w

ater run-off 
Run-off resulting in 
soil erosion. 

12 

D
o not stockpile m

aterials on drainage lines. 
Ensure stockpile slopes and batters are not 
excessive. Control storm

w
ater runoff during 

construction in accordance w
ith the ESCP. 

5 

Site M
anager 
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Erosion and Sedim
entation R

isks Cont. 

A
spect 

Im
pact 

Risk of 
Im

pact 
M

itigation Criteria or M
anagem

ent 
M

easure 
Risk A

fter 
M

itigation / 
M

anagem
ent 

Responsibility 

Exposed surfaces 
and stockpiling of 
fill and construction 
m

aterials 

O
ffsite transport of 

sedim
ent to roads 

and storm
w

ater 
drains. Loss of fill 
m

aterial. 
12 

M
aintain a project ESCP: D

aily operational check 
of control m

easures by Site M
anager or nom

inated 
person. A

dditional inspections to be carried out by 
the Site M

anager after each storm
 event to assess 

adequacy of the erosion control m
easures, 

repair/replace any dysfunctional erosion control 
devices, and clean up any sedim

ent that has left 
the site or is deposited on public land or drainage 
channels. 

5 

Site M
anager  
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W
ater Q

uality 

A
spect 

Im
pact 

Risk of 
Im

pact 
M

itigation Criteria or M
anagem

ent 
M

easure 
Risk A

fter 
M

itigation / 
M

anagem
ent 

Responsibility 

Pre-construction 

D
esign of erosion 

and sedim
entation 

control 

Inappropriate design, 
resulting in localised 
ponding or flooding, 
excessive runoff, 
erosion and pollution 
of local area. 

12 

Controls to be installed in accordance w
ith the 

ESCP. A
ny discharge to the street storm

w
ater 

system
 is to be tested and approved by the Council 

in w
riting prior to discharge. 

4 

Contractor / Site 
M

anager 

Construction 

D
ischarge of w

aters 
from

 site 
D

ischarge of 
sedim

ent laden 
w

aters into 
w

atercourses. 

14 
A

ny discharge to the street storm
w

ater system
 is 

to be tested and approved by the Council in 
w

riting prior to discharge. Im
plem

ent ESCP. 
2 

Site M
anager 

Plant and 
equipm

ent refueling, 
chem

ical use and 
storage 

A
ccidental spills and 

leaks into nearby 
w

atercourses during 
refueling of 
equipm

ent or storage 
of fuels and chem

ical. 

8 

Refuel plant and equipm
ent in a location aw

ay 
from

 drains and w
atercourses. Ensure sufficient 

spill response kits are accessible on site at all 
tim

es. Chem
icals to be stored on site m

ust com
ply 

w
ith the m

anagem
ent m

easures in the CEM
P. 

Ensure site induction covers dangerous / 
hazardous goods and appropriate spill response 
procedure. 

2 

Site M
anager 

G
eneral use of 

construction site 
W

aste, litter etc. 
entering w

aterw
ays 

via storm
w

ater 
drains. 

4 

Ensure contractors leave the construction w
ork 

sites free of debris and other rubbish (daily) and at 
the com

pletion of the w
orks. Provide sufficient 

num
ber of and type of suitable receptacles on site 

for general w
aste, recyclable m

aterials and other 
w

aste types (as required). 

2 

Project M
anager / 

Site M
anager 
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N
oise and V

ibration M
anagem

ent 

A
spect 

Im
pact 

Risk of 
Im

pact 
M

itigation Criteria or M
anagem

ent 
M

easure 
Risk A

fter 
M

itigation / 
M

anagem
ent 

Responsibility 

Pre-construction/Construction 

Pre-construction 
and construction 
activities resulting 
in noise com

plaints 

D
isturbance of onsite 

receptors/personnel, 
local residents, 
potential noise 
com

plaints. N
on-

conform
ance w

ith 
Consent Conditions. 

8 

Com
ply w

ith defined w
ork hours: 7.00am

 to 
6.00pm

 M
onday to Friday, 8.00am

 to 1:00pm
 

Saturdays, no w
ork on Sundays or public holidays 

or as stipulated w
ithin any DA

 conditions for the 
site.  
 A

ll subcontractors to be m
anaged to ensure they 

w
ork only w

ithin defined hours and in a m
anner 

to m
inim

ise noise and vibration. Stakeholders and 
neighbours m

ust be kept notified in advance of 
potential high im

pact activities. 

4 

Site M
anager 
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Traffic M
anagem

ent 

A
spect 

Im
pact 

Risk of 
Im

pact 
M

itigation Criteria or M
anagem

ent 
M

easure 
Risk A

fter 
M

itigation / 
M

anagem
ent 

Responsibility 

Pre-construction / construction 

Parking due to 
construction related 
vehicles 

Loss of parking 
availability in local 
streets  

8 

A
ll site personnel are to be advised of parking 

allocations. Ensure w
ork vehicles and 

plant/equipm
ent do not obstruct vehicular or 

pedestrian traffic on roadw
ays, footpaths or 

access to land uses unless absolutely necessary. 

4 

Site M
anager 

Construction traffic 
m

ovem
ents to and 

from
 site (im

ported 
m

aterials, off site 
disposal, deliveries 
and site staff) 

Increased traffic 
volum

e on roads 
during construction. 

14 

H
aul routes to be identified and com

m
unicated to 

staff, personnel and subcontractors. Co-ordinate 
im

portation / off site disposal of m
aterials and 

deliveries to avoid peak periods w
here feasible. 

Im
plem

ent traffic m
anagem

ent plans, including 
use of designated routes. Im

plem
ent traffic control 

plan, including traffic controller w
here necessary. 

9 

Site M
anager 

Pedestrian 
m

ovem
ents 

surrounding 
construction site / 
site occupant 
m

ovem
ents 

Pedestrian/occupant 
confusion, 
interference w

ith 
vehicles, potential 
incident due to 
conflict betw

een 
pedestrian/occupant 
and construction 
access points. 

15 

Identify traffic controls required. Restrict site 
access to personnel and authorised people only in 
accordance w

ith W
orkCover 2017 Regulations. 

Provide appropriate restriction signage. 
9 

Project M
anager 
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H
eritage M

anagem
ent 

A
spect 

Im
pact 

Risk of 
Im

pact 
M

itigation Criteria or M
anagem

ent 
M

easure 
Risk A

fter 
M

itigation / 
M

anagem
ent 

Responsibility 

Construction 

D
iscovery of 

unexpected find of 
heritage 
item

/artifact 

Im
pact on that 

heritage item
 in the 

event that correct 
steps are not taken. 

8 

Establish a heritage protocol for unexpected 
heritage finds and agree w

ith CCBC 
5 

Site M
anager 
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A
ir Q

uality 

A
spect 

Im
pact 

Risk of 
Im

pact 
M

itigation Criteria or M
anagem

ent 
M

easure 
Risk A

fter 
M

itigation / 
M

anagem
ent 

R
esponsibility 

Pre-construction 
D

esign of M
aterials 

M
anagem

ent Plan  
Fill m

aterials 
excavated from

 the 
site contain asbestos 
and m

ay also have 
the potential to 
generate hazardous 
ground gases 

12 

A
n approved M

aterials M
anagem

ent Plan (M
M

P) 
is to be im

plem
ented w

ith controls in place. 
 A

ir quality m
onitoring adjoining w

ork areas and 
site boundaries. 

4 

Project M
anager / 

Site M
anager 

Construction 

O
peration of plant 

and equipm
ent 

A
ir pollution from

 
em

issions 
1 

Ensure equipm
ent and m

achinery is m
aintained 

and not left idling w
hen not in use. 

1 
Site M

anager 

V
ehicle m

ovem
ent, 

earthw
orks, 

handling and 
transport of spoil 
and fill 

D
ust generated from

 
earthw

orks, including 
m

aterials handling 
and w

heel dust 
12 

Com
ply w

ith all requirem
ents of the M

M
P for 

excavation of fill m
aterials. 

 G
eneral: Cover all loads of excavated m

aterial and 
other erodible m

aterials that are transported to and 
from

 the w
ork site. A

void or restrict dust 
generating activities during w

indy conditions. 

4 

Site M
anager 

M
anagem

ent of 
stockpiles, exposed 
areas and general 
site 

W
ind erosion of 

exposed surfaces and 
stockpiles 

12 

Com
ply w

ith all requirem
ents of the M

M
P for 

excavation of fill m
aterials. 

.  G
eneral: K

eep areas adjacent to the w
ork sites free 

of construction soil or dust. M
onitor all w

ork sites, 
general w

ork areas, stockpiles and skip bins for 
dust generation and w

ater dow
n or cover affected 

areas especially stockpiles of w
aste m

aterial. 
M

inim
ise soil and vegetation disturbance, in order 

to m
inim

ise dust generation. 
   

4 

Site M
anager 
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A
ir Q

uality Cont. 

A
spect 

Im
pact 

Risk of 
Im

pact 
M

itigation Criteria or M
anagem

ent 
M

easure 
Risk A

fter 
M

itigation / 
M

anagem
ent 

R
esponsibility 

Excavation w
orks 

Release of dust from
 

excavation 

12 

Com
ply w

ith all requirem
ents of the M

M
P for 

excavation of fill m
aterials. 

 G
eneral: Im

plem
ent dust suppression m

easures 
appropriate for the specific w

orks; no dust is to 
leave the site. W

etting dow
n / w

ater carts can be 
used to m

inim
ise dust release. 

4 

Site M
anager 
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W
aste M

anagem
ent 

A
spect 

Im
pact 

Risk of 
Im

pact 
M

itigation Criteria or M
anagem

ent 
M

easure 
Risk A

fter 
M

itigation / 
M

anagem
ent 

R
esponsibility 

Pre-construction 
D

esign of M
aterials 

M
anagem

ent Plan  
Fill m

aterials 
excavated from

 the 
site contain asbestos 
and other 
contam

inants 
including dioxins, 
w

hich m
ay lim

it 
potential w

aste 
m

anagem
ent actions 

12 

A
n approved M

aterials M
anagem

ent Plan (M
M

P) 
is to be im

plem
ented w

ith controls in place. 

9 

Project M
anager / 

Site M
anager 

Construction 

Earthw
orks and 

construction 
G

eneration of w
aste 

including potentially 
recyclable or reusable 
m

aterials 

12 

W
aste M

anagem
ent is to be based on the w

aste 
hierarchy, and is to m

axim
ise recycling and reuse 

of w
aste m

aterial and construction w
astes, and to 

m
inim

ise w
aste to landfill. W

aste m
anagem

ent is 
to include the follow

ing steps. A
ll m

aterial leaving 
site is to be disposed of at a suitable location 
law

fully able to accept the w
aste it is receiving. A

ll 
m

aterial leaving the site is to be disposed of in 
accordance w

ith the provisions of the Protection 
of the Environm

ent O
perations A

ct 1997 and the 
N

SW
 EPA

 (2014) W
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Appendix C Weekly Environmental Checklist
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Notes:  

1. This checklist is to be used as a guide for the weekly monitoring of environmental issues by the 
Site Manager. The Site Manager should review, amend and update this checklist to ensure 
compliance with relevant legislation, guidelines and this CEMP. 

2. The checklist is to be completed, reviewed and signed at the end of each week and filed as a 
component of the Project’s records. 

3. The weekly checklist applies to the entire site until construction has been completed. After this 
time, the monitoring/reporting component of the CEMP will be reassessed. As some activities 
become completed, some items in the weekly checklist may no longer be applicable. 

4. Additionally, general site conditions should be checked daily for compliance and to ensure 
controls in general appear to be maintained in good conditions such as the erosion and 
sediment controls and stockpile controls. 
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Environmental Weekly Checklist 

Project: Sid Richards Playing Field 3, Majors Bay Reserve, Concord, NSW 2137 

Week Ending:…………………………………………….. 

 
Action Yes/ 

No/ 
NA 

 
Comments/ Actions 

GENERAL OBLIGATIONS 
  

Have all site managers, operators and staff undergone site induction 
and are aware of the appropriate method statements/procedures 
and environmental responsibilities that apply to their work? Has a 
written record been kept? 

  

NOISE & VIBRATION 
  

Are construction activity times being complied with? 
  

Are all work activities limited to the approved time periods? 
  

Are noise suppressors on site in working order? 
  

Are all reasonable practicable steps to reduce construction noise and 
vibration taken? 

  

ODOUR & AIR POLLUTION 
  

Are requirements of the Materials Management Plan are being 
implemented? 

  

Is the disturbed area being minimised? 
  

Is dust suppressed on disturbed areas (including stockpiles)? 
  

Are odour emissions from portaloos minimal? 
  

Is dust control applied, as requested, to landscaping activities? 
  

Are vehicle loads covered, as required, to prevent air pollution? 
  

Is machinery inspected and maintained to prevent noxious 
emissions? 

  

Machinery on site is not left idling when not in use. Is this statement 
correct? 

  

SITE ACCESS & TRAFFIC 
  

Have Council / residents been informed of upcoming traffic 
disruptions? 
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EROSION AND SEDIMENTATION 
  

Are erosion and sedimentation controls designed and installed 
according to Blue Book specifications prior to commencement of 
works and according to design specifications (including diversion 
drains where appropriate)? 

  

Are controls functioning and trapping approximately 80- 90% of 
sediment? 

  

Are erosion and sediment controls being maintained weekly, or after 
every rain event, e.g. sediment removed, materials repaired or 
replaced? 

  

Are stockpiles located greater than 25 metres from water flow 
paths/spoon drains and controls used to prevent sediment escaping 
(e.g. silt fences, spray grass, sediment pond)? 

  

Are erosion/sedimentation controls installed at vehicle wash-down 
areas? 

  

Are controls decommissioned according to Blue Book specifications 
when replaced/removed? Has approval been sought prior to removal 
of controls when construction and revegetation works ceases? (Liaise 
with Project Manager and Site Manager). 

  

Are inspections of erosion and sediment controls conducted 
daily/following incidents? 

  

WASTE MANAGEMENT 
  

Are requirements of the Materials Management Plan are being 
implemented? 

  

Is waste reused on site where possible? 
  

Is waste separation occurring on site? 
  

Is waste stockpiled according to Materials Management Plan? 
  

Is all litter generated on site being disposed of using onsite, covered 
bins? 

  

Is the site tidy and free from windblown waste? 
  

Are waste materials leaving site covered to prevent windblown litter 
as required? 

  

Is waste being disposed to appropriate waste management centres? 
  

Have waste disposal dockets been maintained and recorded? 
  

Is construction / demolition, contaminated wastes and / or asbestos 
disposed of offsite? If disposed of onsite, is this in an appropriately 
bundled and designated area? 

In the case of asbestos, has the Asbestos Management Plan been 
implemented? 

  

When handling excavated fill materials / waste have the appropriate 
precautions been implemented as listed in the Environmental Aspect 
and Impact list? 
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WASTE MANAGEMENT 
  

Are "Portaloo" toilets established on site and emptied as per relevant 
regulations? 

  

WATER POLLUTION 
  

Are vehicles stored in an appropriate area i.e. compound located 
greater than 50m from water flow path? 

  

Is equipment refuelled/ maintained offsite or in the vehicle 
compound? 

  

Are appropriate spill containment information (SDS) and/or spill kits 
kept on site? 

  

Are site managers and operators aware of spill kit locations and 
procedures? 

  

Is chemical/fuel storage appropriately located at 25m distance away 
from water flow paths? 

  

Is bund height and bund condition sufficient (sufficient volume to 
contain 120% of largest container within bunded area? 

  

Are concrete/agitator trucks leaving the site and returning to base for 
wash-out 

  

Is a schedule of hazardous chemicals maintained? 
  

EMERGENCY/ INCIDENT RESPONSE 
  

Were emergency/ incident procedures implemented as required? 
  

INCIDENTS 
  

Are Environmental Incident Reports completed and investigated? 
  

 

SIGNED:……………………………………………….   DATE: 
(Site Manager) 

REVIEW/SYSTEM CHECK:  
Environmental Weekly Checklist has been reviewed. All necessary NCRs have been raised. 

 

SIGNED:………………………………………………..   DATE: 
(Project Manager) 
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Appendix D Unexpected Finds Protocol Example 

Unexpected Find: 

Stop work in the vicinity. Alert Project Manager. Set up temporary 
barricades 

Is the find potentially Asbestos 

Engage an Occupational Hygienist 
or Suitably Licenced Person. 

Implement recommendations. 

YES NO 

Remediate as required and engage 
an Environmental Consultant to 

validate remedial works and 
provide a validation report. 

Asbestos Clearance Certificate to 
be provided 

Is the find a potential risk to 
human health and / or the 

environment? 

Project Manager to arrange 
inspection by an Environmental 
Consultant to conduct detailed 

inspection, sampling and 
laboratory analysis as required. 

Environmental Consultant and/or 
licenced removalist to conduct 

remediation and validation works 
in accordance with relevant 
legislation, codes of practice, 

guidelines made or approved by 
NSW EPA. 

Environmental Consultant to 
advise Project Manager to remove 

barricades and works can continue. 

Environmental Consultant to 
submit validation documentation 

to Project Manager 

 

Is the find an Aboriginal or non-
Aboriginal Heritage item, relic, or 

artefact? 

YES 

NO 

Has the area of the unexpected find 
successfully been remediated? 

Remove barricades and works can 
continue 

YES NO 

NO YES 

Engage appropriate Heritage 
Consultants to assess the find and 

to dictate procedure. 
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1 Introduction 

Majors Bay Reserve (herein referred to as the site) is within the City of Canada Bay Local 
Government Area (LGA). The site is located north of Norman Street and west of Nullawarra 
Avenue Concord, shown on Figure 1. 

It was proposed that a new car-park, new amenities building and new synthetic soccer fields 
be constructed within the site. Two option configurations were investigated; option 1 was 
located near the junction of Majors Bay Road and Norman Street, and option 2 was located 
near the junction of Nullawarra Avenue and Norman Street. 
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2 Data Collection 

2.1 Topographic Data 

The Airbourne Laser Survey (ALS) was obtained from Spatial Services, a unit of Department 
Finance, Services and Innovation. The ALS was acquired in April 2013. The horizontal 
accuracy was 0.8 m and the vertical accuracy was 0.3 m. The 1 m Digital Elevation Model 
(DEM) generated from the ALS data is shown on Figure 2. 

2.2 Stormwater Asset Data 

The publicly-owned underground stormwater data was obtained from the City of Canada Bay 
Council. This included the location of the pits and pipes, as well as the pipe dimensions. 

2.3 ARR Data Hub 

The ARR Data Hub was used to extract the ARR 2016 parameters relevant to the Majors 
Bay Catchment Area, detailed in Appendix A. 

2.4 Design Rainfall Data 

The very frequent to rare occurrence design rainfall data was obtained from the Bureau of 
Meteorology’s 2016 Rainfall Intensity-Frequency-Duration (IFD) Data System online. The 
design rainfall data is detailed in Table 2-1. 

 

Table 2-1: Rainfall IFD Data for the Majors Bay Catchment Area Centroid 

Duration 63.20% 50%# 20%* 10% 5% 2% 1% 

1 min 2.26 2.51 3.27 3.79 4.3 4.98 5.49 

2 min 3.76 4.09 5.14 5.87 6.6 7.58 8.33 

3 min 5.21 5.69 7.22 8.27 9.32 10.7 11.8 

4 min 6.53 7.17 9.18 10.6 11.9 13.8 15.2 

5 min 7.72 8.51 11 12.7 14.4 16.6 18.3 

10 min 12.2 13.6 17.8 20.7 23.5 27.2 30.1 

15 min 15.2 16.9 22.3 25.9 29.5 34.1 37.6 

20 min 17.5 19.4 25.5 29.6 33.6 38.9 42.9 

25 min 19.3 21.4 28 32.5 36.8 42.6 46.9 

30 min 20.8 23 30 34.8 39.4 45.5 50.2 

45 min 24.2 26.7 34.5 39.8 45 52 57.3 

1 hour 26.9 29.5 37.8 43.6 49.2 56.8 62.7 

1.5 hour 30.9 33.8 43 49.4 55.8 64.5 71.3 

2 hour 34.2 37.3 47.3 54.3 61.4 71.1 78.8 

3 hour 39.5 43 54.6 62.9 71.3 82.9 92.2 

6 hour 51.5 56.5 72.8 84.6 96.7 114 127 

12 hour 68.6 76.3 101 120 139 165 186 

24 hour 91.6 104 143 172 201 241 273 

48 hour 119 136 194 235 277 332 375 
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72 hour 134 155 221 269 317 379 426 

96 hour 144 166 238 288 339 403 452 

120 hour 151 174 247 298 350 415 465 

144 hour 156 179 253 304 355 420 470 

168 hour 160 183 256 306 357 421 471 

Note: 

# The 50% AEP IFD does not correspond to the 2 year Average Recurrence Interval (ARI) IFD. Rather it 
corresponds to the 1.44 ARI. 

* The 20% AEP IFD does not correspond to the 5 year Average Recurrence Interval (ARI) IFD. Rather it 
corresponds to the 4.48 ARI. 

 

The Probable Maximum Precipitation (PMP) was calculated using the Bureau of 
Meteorology’s Generalised Short-Duration Method (Ref 4). The PMP rainfall data is detailed 
in Table 2-2. 

 

Table 2-2: PMP IFD Data for the Majors Bay Catchment 

Duration Rainfall Depth (mm) 

0.25 hr 164.5 

0.5 hr 238 

0.75 hr 301 

1 hr 348.25 

1.5 hr 399 

2 hr 448 

2.5 hr 472.5 

3 hr 498.75 

4 hr 544.25 

5 hr 588 

6 hr 619.5 

 

2.5 Design Sea Level Data 

The design sea level data was obtained from the New South Wales (NSW) Government’s 
Office of Environment and Heritage (OEH) Floodplain Risk Management Guide (Ref 6). The 
simplistic approach with a steady state ocean boundary was used because the critical rainfall 
duration (45 minutes, as discussed in Section 3.6) was significantly shorter than the duration 
between high and low tide (approximately 6 hours). The catchment was identified as a 
Waterway Entrance Type A, located south of Crowdy Head. Table 2-3 details the design sea 
level data based on the aforementioned catchment characteristics. 
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Table 2-3: Combinations of Catchment Flooding and Oceanic Inundation Scenarios 

Design Event 
Rainfall 
Event 

Ocean Water Level 
Event 

Ocean Water Level 

10% AEP 10% AEP HHWS 1.25 m AHD 

1% AEP 1% AEP 5% AEP 1.40 m AHD 

PMF PMF 1% AEP 1.45 m AHD 

 

2.6 Proposed Development Options 

Details of the proposed design options to be investigated were provided by Complete Urban 
Pty Ltd. From this: 

 Option 1 – consisted of one full sized soccer field and six ‘five-a-side’ soccer fields 
constructed from synthetic turf and a new amenities building. Option 1 was located 
near the junction of Majors Bay Road and Norman Street. The configuration of Option 
1 is shown on Image 2-1. 

 Option 2 – consisted of one full sized soccer field and four ‘five-a-side’ soccer fields 
constructed from synthetic turf, a new amenities building and an open car-park. 
Option 2 was located near the junction of Nullawarra Avenue and Norman Street. The 
configuration of Option 2 is shown on Image 2-2. 
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Image 2-1: Proposed Development Option 1 

 

Image 2-2: Proposed Development Option 2 
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3 Hydrologic Model 

The hydrologic model developed for this study used the Watershed Bounded Network Model 
(WBNM) software (Ref 3). The WBNM version used was 2017_V001. 

3.1 Sub-catchment Delineation 

The hydrologic catchment area was approximately 242 ha. A total of 16 sub-catchments 
were delineated across the Majors Bay Catchment Area. The sub-catchments had an 
average size of 11 ha. The sub-catchment delineation is shown on Figure 3. 

3.2 Lag Parameter 

The time difference between the centroids of the rainfall hyetograph and the runoff 
hyetograph is a function of catchment characteristics (such as area, shape and slope) and a 
specified lag parameter within WBNM. A lag parameter value of 1.7 was used for this study 
and corresponds to the NSW data detailed in the WBNM documentation. 

3.3 Routing Parameter 

Routing of flows from upstream to downstream through the sub-catchments can be 
calculated by a number of different methods within WBNM, including the nonlinear routing, 
time-delay routing and Muskingum routing methods. The nonlinear routing method with a 
parameter value of 1.0 was used for this study. This parameter value corresponds with the 
WBNM recommended value for natural channels. 

3.4 Impervious Area 

The proportion of pervious to impervious surface area across a region will influence the rate 
at which runoff will occur from the region. The percentage of impervious surface area within 
individual sub-catchments was based on the proportion and type of land uses within the sub-
catchments (corresponding to the hydraulic roughness extents, discussed in Section 4.2). 
The impervious percentage per land use type is summarised in Table 3-1. 

 

Table 3-1: Impervious Percentage 

 Impervious Percentage 

Roadway Area 90% 

Urban Area 60% 

Waterway Area 0% 

Light Vegetation Area 20% 

 

3.5 Rainfall Losses 

Rainfall or storm losses represent the amount of rainfall that does not contribute to runoff due 
to interception by vegetation, infiltration into the soil, retention on the surface (depression 
storage), and transmission loss through stream beds and banks. A number of different 
methods are available within WBNM to estimate the rainfall losses, including the initial loss – 
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continuing loss (IL-CL) method, the Horton method and the time-varying method. The IL/CL 
method was used for this study. 

The initial loss and continuing loss values were obtained from the ARR Data Hub (discussed 
in Section 2.3). As noted on the ARR Data Hub, the losses are not directly applicable to 
urban areas. In this case, the initial loss values supplied on the ARR Data Hub have been 
adjusted by 60% of the value; coinciding with the Australian estimates of the Effective 
Impervious Area (EIA) to Total Impervious Area (TIA) ratio, as per Book 5, Chapter 3, 
Section 3.4.2.2 of ARR 2016. Therefore, the storm continuing loss applied was 1.8 mm/hr 
and the storm initial loss applied was 19.8 mm. 

The burst loss was calculated by subtracting the median preburst depth from the storm initial 
loss, as summarised in Table 3-2. 

 

Table 3-2: Burst Losses 

Storm Event Storm Duration 
Storm Initial Loss 

(mm) 
Median Preburst 

Depth (mm) 
Burst Loss 

(mm) 

1% AEP 15 minute * 

19.8 

2.4 17.4 

1% AEP 20 minute * 2.4 17.4 

1% AEP 25 minute * 2.4 17.4 

1% AEP 30 minute * 2.4 17.4 

1% AEP 45 minute * 2.4 17.4 

1% AEP 60 minute 2.4 17.4 

1% AEP 90 minute 1.9 17.9 

1% AEP 120 minute 2.4 17.4 

1% AEP 180 minute 3.8 16 

1% AEP 270 minute * 14.5 5.3 

1% AEP 360 minute 14.5 5.3 

10% AEP 15 minute * 3 16.8 

10% AEP 20 minute * 3 16.8 

10% AEP 25 minute * 3 16.8 

10% AEP 30 minute * 3 16.8 

10% AEP 45 minute * 3 16.8 

10% AEP 60 minute 3 16.8 

10% AEP 90 minute 5.8 14 

10% AEP 120 minute 4.8 15 

10% AEP 180 minute 5.6 14.2 

10% AEP 270 minute * 5.6 14.2 

10% AEP 360 minute 14.8 5 

Note: 

* Median preburst depths were unavailable for these storm durations, therefore the median preburst depth for the 
next highest storm duration was adopted. 
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3.6 Results 

Using the “ensemble” approach from ARR 2016, the critical duration and critical pattern is 
that which produced the peak discharge one higher than the highest average discharge. To 
determine this, box and whisker plots were analysed for the sub-catchment directly upstream 
of the location of interest, Majors Bay Reserve (MBR040). 

Chart 3-1 shows the box and whisker plot for the range of durations and patterns for the 
1% AEP event. From this, the 45 minute duration was found to produce the highest average 
discharge of the durations investigated. Chart 3-2 shows the hydrographs for the range of 
temporal patterns for the 1% AEP event with the 45 minute storm duration. From this, 
temporal pattern 6 was found to produce the peak discharge one higher than the average 
discharge for this duration. 

Chart 3-3 shows the box and whisker plot for the range of durations and patterns for the 
10% AEP event. From this, the 60 minute duration was found to produce the highest average 
discharge of the durations investigated. Chart 3-4 shows the hydrographs for the range of 
temporal patterns for the 10% AEP event with the 60 minute storm duration. From this, 
temporal pattern 7 was found to produce the peak discharge one higher than the average 
discharge for this duration. 

Therefore, the critical duration and critical pattern adopted for the study area was: 

 1% AEP event, 45 minute duration, temporal pattern 6 

 10% AEP event, 60 minute duration, temporal pattern 7 
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Chart 3-1: Box and whisker plot for sub-catchment MBR040 – 1% AEP event 

 

 

Chart 3-2: Hydrographs for sub-catchment MBR040 – 1% AEP event with 45 minute storm 
duration 
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Chart 3-3: Box and whisker plot for sub-catchment MBR040 – 1% AEP event 

 

 

Chart 3-4: Hydrographs for sub-catchment MBR040 – 10% AEP with 60 minute storm 
duration 
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4 Hydraulic Model 

The hydraulic model developed for this study used the TUFLOW software (Ref 2). The 
TUFLOW version used was 2017-09-AC with double precision. 

4.1 Flow Boundaries 

The rainfall runoff was extracted from the WBNM model. The total routed flows were 
extracted for sub-catchment MBR040, and the local flows were extracted for the sub-
catchments that were downstream of or independent to sub-catchment MBR040. The flows 
were applied to the downstream point of the sub-catchments so as not to duplicate routing in 
the hydraulic model (that had already been calculated in the hydrologic model). 

The sea water levels were as per the NSW guidelines, discussed in Section 2.5. These 
conditions were applied along the model boundary, coinciding with the embayment. 

4.2 Hydraulic Roughness 

The hydraulic roughness (Manning’s ‘n’) represents the hydraulic efficiency of the flow paths 
within the TUFLOW model. Various industry references provide guidelines for acceptable 
hydraulic roughness ranges for varying land use types including Open Channel Hydraulics 
(Chow, 1959), Open Channel Flow (Henderson, 1966), and the Australian Rainfall and 
Runoff: Revision Project 15 Two Dimensional Modelling in Urban and Rural Floodplains 
(Engineers Australia, November 2012). Using these guidelines, the Manning’s “n” values for 
varying land use types within the study area were determined, as detailed in Table 4-1. The 
spatial extents of these land use types (and thus the hydraulic roughness) throughout the 
study area were based upon the aerial photography and are shown in Figure 4. 

 

Table 4-1: Hydraulic Roughness Values 

 Manning’s Roughness “n” 
Values 

Roadway Area 0.02 

Urban Area 0.05 

Waterway Area 0.03 

Light Vegetation Area 0.03 

 

4.3 Proposed Development Option Schematisation 

The proposed buildings were modelled as no-flow, completely impermeable features in the 
2D domain of the hydraulic model. The proposed playing fields were schematised as raised 
ground level features in the 2D domain of the hydraulic model. 

4.4 Results 

Due to the urban nature of the catchment, the critical duration and critical pattern was 
investigated further to determine which produced the peak flood level one higher than the 
highest average flood level. To determine this, box and whisker plots were analysed for a 
point at the junction of Nullawarra Avenue and Norman Street. 
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Chart 4-1 shows the box and whisker plot for the range of durations and patterns for the 
1% AEP event. From this, the 120 minute duration was found to produce the highest average 
flood level of the durations investigated. Chart 4-2 shows the hydrographs for the range of 
temporal patterns for the 1% AEP event with the 120 minute storm duration. From this, 
temporal pattern 2 was found to produce the peak flood level one higher than the average 
flood level for this duration. 

Chart 4-3 shows the box and whisker plot for the range of durations and patterns for the 
10% AEP event. From this, the 60 minute duration was found to produce the highest average 
flood level of the durations investigated. Chart 4-4 shows the hydrographs for the range of 
temporal patterns for the 10% AEP event with the 60 minute storm duration. From this, 
temporal pattern 9 was found to produce the peak flood level one higher than the average 
flood level for this duration. It should also be noted that temporal pattern 7 (which produced 
the peak discharge one higher than the average discharge) produced the peak flood level 
one lower than the average flood level for this duration. 

A summary and comparison of the critical duration and pattern based upon the flow in the 
hydrologic model and the flood level in the hydraulic model is shown in Table 4-2. 

 

Table 4-2: Critical duration and temporal pattern summary 

Event 
Critical duration and pattern based 

on flow in hydrologic model 
Critical duration and pattern based 

on level in hydraulic model 

1% AEP 
45 minute duration, 
temporal pattern 6 

120 minute duration, 
temporal pattern 2 

10% AEP 
60 minute duration, 
temporal pattern 7 

60 minute duration, 
temporal pattern 9 
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Chart 4-1: Box and whisker plot of peak flood levels for the 1% AEP event 

 

 

Chart 4-2: Hydrographs of flood levels for the 1% AEP event with the 120 minute storm 
duration 
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Chart 4-3: Box and whisker plot of the peak flood levels for the 10% AEP event 

 

 

Chart 4-4: Hydrographs of flood levels for the 10% AEP event with the 60 minute storm 
duration 

1.6

1.7

1.8

1.9

2

2.1

2.2

2.3

2.4

2.5

0 0.5 1 1.5 2 2.5 3

Fl
oo

d 
Le

ve
l (

m
 A

HD
)

Time (hours)

TP01

TP02

TP03

TP04

TP05

TP06

TP07

TP08

TP10

TP09



 

18013_MajorsBay_FS_FIA_Rev02.docx 15 

 

Due to the raised ground levels within Majors Bay Reserve, the properties and roadway area 
upstream of the reserve acted as a trapped topographical low point in frequent to rare rainfall 
events. Only in extreme rainfall events was the reserve substantially inundated. This is 
shown on Figure 5 to Figure 7. 

The peak flood level at the roadway junction of Nullawarra Avenue and Norman Street was 
found to be: 

 3.40 m AHD in the PMF event; 

 2.58 m AHD in the 1% AEP event (with the 120 minute duration, temporal pattern 2); 
and 

 2.35 m AHD in the 10% AEP event (with the 60 minute duration, temporal pattern 9). 
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5 Flood Impact Assessment 

The peak flood level difference (or impact) between the existing conditions and the proposed 
development options 1 and 2 were analysed for the 1% AEP event with the 45 minute storm 
duration (temporal pattern 6) and the 120 minute storm duration (temporal pattern 2). The 
peak flood level differences within ± 0.01 m were considered within the precision tolerance of 
the hydraulic model and are considered to be negligible, as per the advice in Ref 5. 

Figure 9 and Figure 10 show the flood level impacts of option 1 for the two aforementioned 
durations and temporal patterns. From this, no adverse flood level impacts were observed on 
adjacent land and property. There was a small area of “no longer flooded” area where the 
synthetic turf fields are proposed to be constructed above the existing ground level. 
However, as the flood water depth and volume contained in this area was relatively small, 
this resulted in little change to the peak flood levels. 

Figure 12 and Figure 13 show the flood level impacts of option 2. From this, adverse flood 
level impacts were observed in the event with the 45 minute storm duration. This increase in 
flood level was located upstream of the proposed development on Norman Street, 
Nullawarra Avenue (between Nirranda and Mepunga Street), Mepunga Street, Quandong 
Place and Nirranda Street (with the latter three affected up to Quandong Street). The event 
with the 120 minute storm duration did not produce adverse flood level impacts due to the 
dual burst temporal pattern affecting the timing of the flood level ascension, as shown in 
Chart 5-1 and Chart 5-2. 

Therefore, it is recommended that: 

 Option 1 is viable for further investigation, with no adverse flood level impact found in 
the investigation; and 

 Option 2 (in its current configuration) is not viable for further investigation, due to the 
adverse flood level impacts found in the investigation. 
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Chart 5-1: Rainfall and flood levels for the 1% AEP event, 45 minute storm burst, temporal 
pattern 6 

 

 

Chart 5-2: Rainfall and flood levels for the 1% AEP event, 120 minute storm burst, temporal 
pattern 2 
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APPENDIX H 
 

REVIEW OF ENVIRONMENTAL FACTORS FOR THE CONSTRUCTION OF A SYNTHETIC FIELD OVER THE 
EXISTING NATURAL FIELD AND RELOCATION OF SPORTS FIELD LIGHTING AT SID RICHARDS FIELD 3 AT 
MAJORS BAY RESERVE, CONCORD (LOT 1 DP 909052, LOT 1 DP 327309 AND LOT 6 DP 217073). 
 
ASSESSMENT OF PROPOSAL PURSUANT TO THE SYDNEY REGIONAL ENVIRONMENTAL PLAN (SYDNEY 
HARBOUR CATCHMENT) 2005 

 
Clause  Matter for Consideration  COMPLIANCE 
Clause 21 – 
Biodiversity, 
ecology and 
environment 
protection.  

(a) A development should have a 
neutral or beneficial effect on the 
quality of water entering the 
waterways. 

Complies. 
The proposed synthetic field is within the 
existing Majors Bay Reserve will not alter 
the quality of water entering waterways.  

(b)  Development should protect 
and enhance terrestrial and 
aquatic species, populations and 
ecological communities and, in 
particular, should avoid physical 
damage and shading of aquatic 
vegetation (such as seagrass, 
saltmarsh and algal and mangrove 
communities). 

Complies. 
No impact on the ecology of the area arises 
from current proposal.  

(c)  Development should promote 
ecological connectivity between 
neighbouring areas of aquatic 
vegetation (such as seagrass, 
saltmarsh and algal and mangrove 
communities). 

Complies 
Proposed works are to be located within 
and continue the use of existing areas of 
public recreation and do not seek alteration 
to, maintain significant distance from, and 
therefore will not impact neighbouring 
areas of aquatic vegetation.  

(d)  Development should avoid 
indirect impacts on aquatic 
vegetation (such as changes to 
flow, current and wave action and 
changes to water quality) as a 
result of increased access. 

Complies. 
Existing access routes are maintained to the 
site with no increase in activity within the 
aquatic environment resulting from the 
proposed minor internal works.   

(e) Development should protect 
and reinstate natural intertidal 
foreshore areas, natural landforms 
and native vegetation. 

Complies. 
All works are located within the bounds of 
the existing Majors Bay Reserve, being a 
public recreation area, with no new impacts 
to the existing waterways.  

(f)  Development should retain, 
rehabilitate and restore riparian 
land.  

Not applicable. 
No works to riparian land are proposed.  

(g)  Development on land adjoining 
wetlands should maintain and 
enhance the ecological integrity of 
the wetlands and, where possible, 
should provide a vegetative buffer 
to protect the wetlands.  

Not applicable. 
No works to riparian land are proposed. 

(h)  The cumulative environmental 
impact of development. 

Complies. 
The proposed works are compatible with 
the existing use of the site for public 
recreation and no significant additional 
impact will arise as a result of the proposal.  

(i)  Whether sediments in the 
waterway adjacent to the 
development are contaminated, 
and what means will minimise 
their disturbance. 

Complies 
No impact on the adjoining waterways will 
result from the proposed works.  
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Clause  Matter for Consideration  COMPLIANCE 
Clause 22 - 
Public access to 
use of 
foreshores and 
waterways.  

(a)  Development should maintain 
and improve public access to and 
along the foreshore, without 
adversely impacting on 
watercourses, wetlands, riparian 
lands or remnant vegetation. 

Complies. 
The proposal will have no impact on 
existing access arrangements at the site.  

(b)  Development should maintain 
and improve public access to and 
from the waterways for 
recreational purposes (such as 
swimming, fishing and boating), 
without adversely impacting on 
watercourses, wetlands, riparian 
lands or remnant vegetation. 

Complies. 
The proposal will have no impact on 
existing access arrangements at the site.  

(c)  If foreshore land made 
available for public access is not in 
public ownership, development 
should provide appropriate tenure 
and management mechanisms to 
safeguard public access to, and 
public use of, that land. 

Complies 
The proposal will have no impact on 
existing access arrangements at the site. 

(d)  The undesirability of 
boardwalks as a means of access 
across or along land below the 
mean high water mark if adequate 
alternative public access can 
otherwise be provided. 

Not applicable. 
The proposal will have no impact on 
existing access. 

(e)  The need to minimise 
disturbance of contaminated 
sediments. 

Not applicable.  
No excavation is required to facilitate the 
current Stage 1 proposed works.  

Clause 23 - 
Maintenance of 
working 
harbour  

(a)  Foreshore sites should be 
retained so as to preserve the 
character and functions of a 
working harbour, in relation to 
both current and future demand. 

Not applicable. 
 

(b)  Consideration should be given 
to integrating facilities for 
maritime activities in any 
development. 

Not applicable. 
 

(c)  In the case of development on 
land that adjoins land used for 
industrial and commercial 
maritime purposes, development 
should be compatible with the use 
of the adjoining land for those 
purposes. 

Not applicable  

(d)  In the case of development for 
industrial and commercial 
maritime purposes, development 
should provide and maintain 
public access to and along the 
foreshore where such access does 
not interfere with the use of the 
land for those purposes. 

Not Applicable  

Clause 24 -
Interrelationship 
of waterway 
and foreshore 

(a)  Development should promote 
equitable use of the waterway, 
including use by passive recreation 
craft. 

Complies 
The use of the surrounding waterway is not 
affected.  
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Clause  Matter for Consideration  COMPLIANCE 
uses  (b)  Development on foreshore land 

should minimise any adverse 
impact on the use of the waterway, 
including the use of the waterway 
for commercial and recreational 
uses. 

Complies. 
The proposal complements existing 
commercial uses.  

(c)  Development on foreshore land 
should minimise excessive 
congestion of traffic in the 
waterways or along the foreshore. 

Complies 
No increase in traffic congestion in the 
waterways will result from the proposed 
works. 

(d)  Water-dependent land uses 
should have priority over other 
uses. 

Not applicable. 
The proposal does not constitute a water 
dependent use.  

(e)  Development should avoid 
conflict between the various uses 
in the waterways and along the 
foreshores. 

Complies. 
No conflict will arise as a result of the 
proposed development.  

Clause 25 -
Foreshore and 
Waterways 
Scenic Quality 

(a)  The scale, form, design and 
siting of any building should be 
based on an analysis of: 
(i)  the land on which it is to be 
erected, and 
(ii)  the adjoining land, and 
(iii)  the likely future character of 
the locality. 

Complies. 
The relocated light pole structures are 
compatible with the use and character of 
this site. 

(b)  Development should maintain, 
protect and enhance the unique 
visual qualities of Sydney Harbour 
and its islands, foreshores and 
tributaries. 

Complies 
The current proposal will not impact on the 
visual qualities of the Harbour.  

(c)  The cumulative impact of 
water-based development should 
not detract from the character of 
the waterways and adjoining 
foreshores.  

Complies. 
No impact on the character of the 
waterways will arise from the proposed 
development.  

Clause 26 -
Maintenance, 
protection and 
enhancement 
of views 

(a)  Development should maintain, 
protect and enhance views 
(including night views) to and from 
Sydney Harbour. 

Complies. 
The site does not hold and is not subject to 
views to and from Sydney Harbour  

(b)  Development should minimise 
any adverse impacts on views and 
vistas to and from public places, 
landmarks and heritage items. 

Complies. 
The site is not subject to any significant or 
iconic views. 

(c)  The cumulative impact of 
development on views should be 
minimised. 

Complies. 
No impact arises with respect to view 
impacts. 

Clause 27 - 
Boat Storage 
Facilities 

(a)  Development should increase 
the number of public boat storage 
facilities and encourage the use of 
such facilities. 

Not applicable. 
 

(b)  Development should avoid the 
proliferation of boat sheds and 
other related buildings and 
structures below the mean high 
water mark.  

Not applicable. 
  

(c)  Development should provide 
for the shared use of private boat 
storage facilities. 

Not applicable. 
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Clause  Matter for Consideration  COMPLIANCE 
(d)  Development should avoid the 
proliferation of private boat storage 
facilities in and over the waterways 
by ensuring that all such facilities 
satisfy a demonstrated demand. 

Not applicable. 
 

(e)  Boat storage facilities should be 
as visually unobtrusive as possible. 

Not applicable. 
 

(f)  In the case of permanent boat 
storage, the safety and utility of the 
development should not be 
adversely affected by the wave 
environment, and the 
development should avoid adverse 
impacts on safe navigation and 
single moorings.  

Not applicable. 
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