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Non Technical Risk Assessment

Bingara Gorge PWTP

Context Adverse Event
Potential 

Immediate
Consequence

Likelihood (Risk of) 
of Occurrence

Consequence of 
Occurrence

Risk Rating Risk Evaluation: Example Risk Treatment Residual Residual Residual Risk Risk Treatment Responsibility Responsibility

And category Consequence
(Penultimate 

Risk)
(Risk Outcome) Acceptable to Avert an Adverse Likelihood Consequence Rating Adequate Prevention at D&C Mitigate impact

Outcome (Y/N) Event of occurrence (Significance) (Y/N)  By By

External

Access & security Flood, extreme rain event No access Loss of production Possible Major High N
VWS has no influence over rain 
event.  These will occur

D&C good stormwater 
management & drainage & 
ability to run infrastructure 
remotely.  Implement EPRP

Unchanged Reduced Low Y Not applicable LL & VWS

Access & security Lightning 
Safety of 
personnel & plant

Injury or plant 
failure

Possible Major V High N
VWS has no influence over 
lightning event.  These will 
occur

Install adequate lightning and 
surge current protection 

Unchanged Reduced Low Y Not applicable LL & VWS

Access & security Bush fire No access Loss of production Possible Moderate High N
VWS has no influence over 
bush fire event.  These may 
occur

Design and install adequate fire 
detection and protection

Unchanged Reduced Low Y Not applicable LL & VWS

Access & security Earthquake 
Infrastructure 
damage

Loss of production Rare event Major High N
VWS has no influence over 
earthquake event.  These may 
occur

D&C to earthquake standards. 
Implement EPRP.

Unchanged Reduced Low Y Not applicable VWS

Access & security
Road accident restricting 
access

No access Loss of production Possible Moderate High N
VWS has no influence over 
third party drivers on main or 
approach roads.

Construct good access roads 
into and within Bingara Gorge 
development

Unchanged Reduced Low Y Not applicable LL

Access & security
Vandalism or other risk to 
Treatment Infrastructure

Infrastructure 
damage

Loss of production Possible Major V High N
Security fencing; intruder 
security alarm with back to 
base notification

Have sufficient insurance spares 
for critical equipment

Unlikely Minor/Moderate Low Y VWS LL

Utilities, suppliers Power supply failure Plant stoppage Loss of production Possible Major V High N
VWS has no influence over 
third party power supply

UPS for PLC.  Hire emergency 
generator if long term event

Unchanged Minor/Moderate Low Y VWS LL

Utilities, suppliers
Third party excavation 
cause damage

Service 
interruption

Customer 
complaint

Possible Major V High N
Strict rules on dial before you 
dig; heavy penalties; visible 
routes

Emergency call out to repair Lessened Minor/Moderate Low Y LL VWS

Legal & 
regulatory 

WICA licence breach
VWS must 
consult IPART

Loss of licence Rare event Severe High N
Have in place excellent 
contract administration and 
infrastructure management

Take whatever action is required 
applicable to the matter to rectify 
breach

Lessened Minor/Moderate Low Y LL VWS

Legal & 
regulatory

Change in law for licence 
holder

VWS must 
consult IPART

Licence 
amendment

Possible Moderate High N
VWS has no influence over 
change in law.  These may 
occur

Negotiate sensibly with IPART 
and DLL

No change Reduced Low Y Not applicable LL & VWS

Consumer 
customer

Illegal discharge of 
contaminants

Process upset Loss of production Possible Major V High N
Customer contracts and other 
documentation including 
penalties highlighting as illegal

Sufficient surge capacity in  
sewage storage to dilute 
contaminants and procedures to 
handle various

Reduced Reduced Low Y LL & VWS LL & VWS

Consumer 
customer

Illegal connection of 
recycle to potable water 
piping

Consumer Health 
issue

Consumer fined Possible Severe V High N
Customer contracts and other 
documentation including 
penalties highlighting as illegal

Refer offenders to counselling 
and medical practitioners

Reduced Reduced Low Y LL & VWS LL & VWS

Stakeholder
Community complaint eg 
odour (relates to internal 
context public health)

PR and 
rectification costs

Loss of reputation 
or litigation

Possible Severe V High N

Infrastructure design to have eg 
adequate odour control. 
Operate, maintain and monitor 
treatment infrastructure to high 
standard.  Refer IOPs.  Have in 
place Codes for Complaints 
Handling and Debt collection 
incl associated requirements

Implement Odour Release Plan 
or EPRP as applicable. 
Immediate route cause analysis 
and corrective action.  Engage 
Odour consultant to further 
investigate. Consult community 
to alleviate concerns & abate 
reputation issues arising

Reduced Reduced Medium Y LL & VWS LL & VWS

Stakeholder
Shire council complaint 
eg odour (refer to internal 
context public health)

PR and 
rectification costs

Loss of reputation 
or litigation

Possible Severe V High N Refer above Refer above Refer above Refer above Refer above Refer above Refer above Refer above

Stakeholder
Facilities mgt complaint 
eg odour (refer to internal 
context public health)

PR and 
rectification costs

Loss of reputation 
or litigation

Possible Severe V High N Refer above Refer above Refer above Refer above Refer above Refer above Refer above Refer above

Stakeholder
Golf course complaint eg 
odour (relates to internal 
context public health)

PR and 
rectification costs

Loss of reputation 
or litigation

Possible Severe V High N Refer above Refer above Refer above Refer above Refer above Refer above Refer above Refer above

Stakeholder

Possibility of any 
perceived or actual threat 
to customers or public 
health as a result of the 
company's operations

PR and 
rectification costs

Loss of reputation 
or litigation

Possible Severe V High N

Have in place excellent 
communications and marketing 
material in place for customers 
including emergency contact 
information

Implement that  section of EPRP Reduced Reduced Medium Y LL & VWS LL & VWS

Internal

Example Risk Treatment to 
mitigate impact of Adverse 

Event
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Non Technical Risk Assessment

Bingara Gorge PWTP

Context Adverse Event
Potential 

Immediate
Consequence

Likelihood (Risk of) 
of Occurrence

Consequence of 
Occurrence

Risk Rating Risk Evaluation: Example Risk Treatment Residual Residual Residual Risk Risk Treatment Responsibility Responsibility

And category Consequence
(Penultimate 

Risk)
(Risk Outcome) Acceptable to Avert an Adverse Likelihood Consequence Rating Adequate Prevention at D&C Mitigate impact

Outcome (Y/N) Event of occurrence (Significance) (Y/N)  By By

Example Risk Treatment to 
mitigate impact of Adverse 

Event

Public Health
Sewage odour (sewage 
itself)

Fines & 
rectification costs

Fines & loss of 
reputation

Possible Severe V High N

Infrastructure design to have 
adequate odour control to 
DECC standards.  Operate, 
maintain & monitor treatment 
infrastructure to high standard.  
Refer IOPs   

Follow standard procedure in 
O&M manual for determining 
cause and corrective action. 
Engage odour consultant if 
needed.

Reduced Reduced Medium Y LL & VWS VWS

Public Health
Recycle water odour 
(product water)

Fines & 
rectification costs

Fines & loss of 
reputation

Possible Severe V High N

Infrastructure design to have 
adequate odour control to 
DECC standards.  Operate, 
maintain & monitor treatment 
infrastructure to high standard.  
Refer IOPs.  

Follow standard procedure in 
O&M manual for determining 
cause and corrective action. 
Engage odour consultant if 
needed.

Reduced Reduced Medium Y VWS VWS

Public Health
Treatment Infrastructure 
odour (sewerage and 
treatment facilities)

Fines & 
rectification costs

Fines & loss of 
reputation

Possible Severe V High N

Infrastructure design to have 
adequate odour control to 
DECC standards.  Operate, 
maintain & monitor treatment 
infrastructure to high standard.  
Refer IOPs.  

Follow standard procedure in 
O&M manual for determining 
cause and corrective action. 
Engage odour consultant if 
needed.

Reduced Reduced Medium Y LL & VWS VWS

Public Health
Recycle water quality 
below specification; 

Potential for 
health issues

Fines and litigation Unlikely Severe V High N

Infrastructure design to be 
specific for producing 
odourless and colourless 
treated water

Follow standard procedure in 
O&M manual for determining 
cause and corrective action.

Reduced Reduced Medium Y VWS VWS

OHS Work related illness
WorkCover 
reporting

Loss of reputation Possible Major V High N

Have in place stringent OHS 
Management Plan and enforce 
it in behavioural based 
awareness manner

Follow Incident response and 
management procedure. Report 
to relevant authorities depending 
on severity

Reduced Reduced Medium Y VWS VWS

OHS Work related injury
WorkCover 
reporting

Loss of reputation Possible Major V High N

Have in place stringent OHS 
Management Plan and enforce 
it in behavioural based 
awareness manner

Follow Incident response and 
management procedure. Report 
to relevant authorities depending 
on severity

Reduced Reduced Medium Y VWS VWS

OHS
Inadequate supply of 
Personal Protection 
Equipment (PPE)

Unable to do 
certain works

Loss of production Rare event Major High N
Robust inventory management 
system in place

Operate remotely.  Source 
alternate supplies from nearest 
supplier

Rare event Minor-moderate Low Y VWS VWS

OHS Inadequate resources Staff shortage Plant failure possible moderate High N
Train and practice our 
documented EPRP regularly

Recognise any poor 
management and replace 
responsible person

Rare Event Moderate Low Y VWS VWS

Environmental Chemical spill
Environmental 
pollution

Fines and litigation Rare event Severe High N

Permanent bunding; 
established procedures; 
available spill kits; adequate 
training

Follow procedures including 
source isolation.

Rare event Moderate Low Y VWS VWS

Environmental Operational noise.
Community 
complaint

Fines & loss of 
reputation

Unlikely Major High N
Design and build to meet or 
better minimum noise levels; 
monitor noise

ID and isolate the offending 
equipment; determine root 
cause and rectify.  Implement 
community consultation if 
needed

unchanged Moderate Low-medium Y VWS VWS

Environmental
Excessive birdlife on 
storage pond 

Pollution of 
treated water

Retreatment Possible Severe V High N
Possibly install netting; limit 
bird life by way of removal

Relocate birds; potentially may 
need to have VWS re-treat 
effluent

unchanged Moderate Low-medium Y LL LL

Environmental
Excessive aquatic 
plants/algae in storage 
pond

Pollution of 
treated water

Retreatment Possible Severe V High N Pond maintenance program Concerted eradication unchanged Moderate Low-medium Y LL LL

Environmental
High numbers of 
mosquitoes

Mosquito borne 
diseases

Fines & loss of 
reputation

Possible Severe V High N
Pond Maintenance program 
including spraying

Concerted eradication unchanged Moderate Low-medium Y LL LL

Environmental
Integrity of storage pond 
breached

Flooding of 
environment

Loss of treated 
water

Rare event Severe High N
Pond design integrity and 
maintenance program

Implement DLL EPRP unchanged Moderate Low-medium Y LL LL

IT systems & 
coms

Loss of telephone, fax 
and/or mobile phone 
communication for more 
than a day

Plant interruption Loss of production Possible Major V High N

No real control over third party 
supplier of these services; 
however, have in place 
adequate supplier services 
agreement

Ensure 24 site attendance rather 
than remote monitoring

unchanged lessened Low-medium Y VWS VWS

IT systems & 
coms

Server and internet 
failure 

Plant interruption Loss of production Possible Major V High N
Robust back up; disaster 
recovery plan in place

Implement normal recovery or 
disaster recovery if needed

unchanged lessened Low-medium Y VWS VWS

IT systems & 
coms

Loss of PLC/SCADA 
system 

Plant interruption Loss of production Possible Major V High N
Have critical spares available 
eg PLC cards, back up 
program and the like.

Attend site, determine cause 
and rectify

unchanged lessened Low-medium Y VWS VWS

Contractual
Material breach (eg 
unable to meet 
obligations)

Litigation Loss of contract Rare event Severe High N
Understand contract before 
signing and properly administer 
by competent personnel

Meet with DLL and authorities to 
mitigate negative outcomes

unchanged lessened Low-medium Y VWS VWS

Note while the above environmental concerns related to the storage pond are documented, the management and care of the storage pond is not in VWS scope.  Nonetheless here could be a perception that VWS is at fault which could impact on VWS reputation.
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Non Technical Risk Assessment

Bingara Gorge PWTP

Context Adverse Event
Potential 

Immediate
Consequence

Likelihood (Risk of) 
of Occurrence

Consequence of 
Occurrence

Risk Rating Risk Evaluation: Example Risk Treatment Residual Residual Residual Risk Risk Treatment Responsibility Responsibility

And category Consequence
(Penultimate 

Risk)
(Risk Outcome) Acceptable to Avert an Adverse Likelihood Consequence Rating Adequate Prevention at D&C Mitigate impact

Outcome (Y/N) Event of occurrence (Significance) (Y/N)  By By

Example Risk Treatment to 
mitigate impact of Adverse 

Event

Contractual Change in law
Contract 
amendment

Increase costs Possible Moderate High N
Potential for amending contract 
in equitable way

Meet with DLL and authorities to 
amend contract equitably

unchanged lessened Low-medium Y VWS VWS

Financial Bankruptcy by VWS
Breach of 
contract

Loss of contract Rare event Severe High N
VWS Corporate Governance at 
the highest of levels

Internal and external audits unchanged lessened Low-medium Y VWS VWS

Financial VWS losing money on job Work to contract Loss of reputation Rare event Severe High N
All contingencies covered prior 
to signing contract

If due to change in law or 
variations, negotiate 
accordingly; Veolia never walks 
away

unchanged lessened Low-medium Y VWS VWS

VWS compliance IMS - loss of certification
Not a material 
breach

Loss of reputation Unlikely Moderate Medium N
VWS compliance group 
performs its duties

Regain certification with urgency 
to mitigate loss of reputation

lessened lessened Low Y VWS VWS

VWS compliance
Failure to submit reports 
on time – contract, EPA, 
Work cover

Potential breach Penalties Unlikely Severe V High N

VWS to have in place  
organisation and sufficient 
resources to ensure this does 
not occur

Increase resources and work 
overtime to mitigate this 
possibility

lessened lessened Low Y VWS VWS

VWS compliance

Not keeping licences up 
to date (driver, trade, 
confined space and the 
like)

Potential breach Penalties Unlikely Major  High N
VWS administration in 
Solutions Group to properly 
manage this

Replace any unqualified 
resource with qualified

unchanged lessened Low-medium Y VWS VWS

VWS compliance
Contract non-compliance - 
reporting requirements

Potential breach Penalties Unlikely Major  High N
Understand contract before 
signing and properly administer 
by competent personnel

Identify and rectify in timely 
manner

unchanged lessened Low-medium Y VWS VWS

Organisational
Loss of key staff due to 
resignation

Dearth of 
supervision

Multiple Unlikely Severe V High N
Have in place succession  or 
support duties plan

Call-out if needed unchanged lessened Low-medium Y VWS VWS
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Site Analysis Report 
Bingara Gorge Waste Water Treatment Plant – EPL Variation 

Cardno Ref: 8201506301-01/Report 001 Ver 1 May 2015 ii 

Executive Summary 

This Site Analysis Report has been prepared to inform the Veolia Water Solutions & Technologies (Veolia) 

application to vary Environment Protection Licence (EPL) 20335 associated with an Onsite Wastewater and 

water recycling scheme.  The Waste Water Treatment Plant (WWTP) associated with the scheme has not 

yet been constructed, with a change of operator occurring in the period since the EPL was issues.  

Consequently, a variation to the EPL is required to address the revised WWTP.   

This Report provides an overview of the site context, proposed variation and the associated environmental 

aspects.  A number of detailed technical studies have been undertaken to inform the Site Analysis, which are 

cross referenced.  Technical studies comprise: 

> Plant and Civil Design 

> Water Balance Assessment 

> Combined Sewerage and Water Infrastructure Operating Plan 

> Sewage Management Plan 

> Stormwater and Services Review 

> Odour Assessment 

> Noise Assessment 

 

The technical studies illustrate that subject to implementation of the identified management and mitigation 

measures there would not be an unacceptable impact on the surrounding environment as a result of plant 

emissions.  Conversely the proposal will provide a wastewater treatment facility for the Bingara Gorge 

Residential subdivision and adjacent township of Wilton.  Based on the conclusions of this Report it is 

recommended that the EPA approve the proposed EPL variation subject to the controls identified. 
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1 Introduction 

1.1 Background 

This Site Analysis Report has been prepared on behalf of Veolia Water Solutions & Technologies (Veolia) in 

relation to Environment Protection Licence (EPL) 20335 associated with an Onsite Wastewater and water 

recycling scheme at Condell Park Road, Wilton.  An EPL is required for the Waste Water Treatment Plant 

(WWTP) subject to Schedule 1 of the Protection of Environment Operations Act 1997 (POEO Act).  The 

WWTP associated with the scheme has not yet been constructed, with a change of operator occurring in the 

period since the EPL was issued.  Veolia propose to vary the design of the WWTP with an associated 

variation to the EPL required.  

The WWTP is proposed to provide a sewage treatment service for the existing township of Wilton and the 

Bingara Gorge residential subdivision, as well as treated recycled water for landscape irrigation and use 

within dwellings for non-potable purposes within Bingara Gorge.  The WWTP would service a total of 2,000 

equivalent tenement (ET) in the ultimate scheme.  

 

1.2 Structure of this Report 

The structure of this report is as follows: 

> Section 1 – provides an overview of the site context and proposed development 

> Section 2 – identifies the legislative context of the proposed development  

> Section 3 – reviews the environmental impacts from the proposed development 

> Section 4 – summarises the report findings 

 

This Report has been prepared based on the following technical inputs and plans: 

> Civil drawings prepared by Cardno (2015) – Appendix A 

> Process design drawings prepared by Veolia (2015) – Appendix B 

> Combined Sewerage and Water Infrastructure Operating Plan prepared by Veolia (2015)– Appendix C  

> MEDLI modelling outputs informing the Water Balance Assessment prepared by Cardno (2015) – 

Appendix D  

> Sewage Management Plan prepared by Veolia (2015) – Appendix E 

> Stormwater and Services Review prepared by Cardno (2015) – Appendix F 

> Odour Assessment prepared by Pacific Environment (2015) – Appendix G 

> Noise Assessment, prepared by Vipac (2015) – Appendix H 

> Landscape Plans, prepared by Cardno (2015) – Appendix I 

 

1.3 Subject Site Location & Surrounds 

The WWTP site is located within the western portion of the industrial lands precinct of the Bingara Gorge 

residential development area, 60km south of Sydney (refer to Figure 1-1).  The site is within the south west 

corner of the development area, immediately adjacent to the Hume Highway, which runs along the western 

boundary of the site.   
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The industrial lands precinct comprises industrial zoned land split into a number of lots to service future 

industrial uses.  The site is bound by: 

 To the North – by the Hume Highway to the north west and unconstructed industrial subdivision to the 

north east (Bingara Gorge Golf Course, future residential land and areas of existing bushland 

 To the East – by unconstructed industrial subdivision and access road, with the Bingara Gorge 

Residential Subdivision beyond  

 To the South – by unconstructed industrial subdivision with Condell Park Road further to the south and 

large lot rural land beyond  

 To the West – by the Hume Highway. 

 

The WWTP will be connected to the road network via an access handle leading to the internal industrial 

lands access road, which connects to Condell Park Road.  Condell Park Road then connects to Pembroke 

Avenue, Picton Road and the Hume Highway providing access north to Sydney and south to Canberra.  

 

1.4 Site Review 

The site is has previously been cleared with bulk earthworks undertaken to make the site ready for future 

industrial land use.  Consequently, potential impacts associated with contamination, ecology or heritage 

aspects have already been assessed across the site.  The site was initially identified and approved for the 

construction and operation of a WWTP by DA ID993_05, issued on 18 May 2006 for Staged Development.   

The site currently contains areas of cleared land, along with an interim WWTP and associated areas of 

hardstand approved subject to DA 010.2014.0042.001, issued on 8 October 2014.   

DA 010.2014.0042.001 approved the staged construction of a Sewerage Treatment Plant (STP), Water 

Recycling Scheme and Sewer Rising Main.  The stages of development comprised: 

> Stage 1 – Installation of a water main, sewer main, sewer rising main from the treatment plant site, early 

commissioning works package and bulk earthworks. 

> Stage 2 – STP Stage 1 

> Stage 3 – STP Stage 2 

> Stage 4 – STP Stage 3 

 

The Stage 1 plant has been partially constructed with the following works undertaken: 

> Redundancy tank and bund 

> Truck fill slab with bund 

> Flow monitoring slab 

> Hardstand 

 

The remaining Stage 1 plant items, along with the Stage 2 and 3 plant works are proposed to be modified in 

line with Veolia’s plant design with no significant change in the general magnitude of works at each stage. 
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1.5 Development Overview 

The proposed development comprises a WWTP serviced via the following infrastructure: 

> Gravity sewerage systems, collection tank and transfer pump station 

> Pressure sewerage system 

> Lilac System 

> Irrigation (golf course) storage lagoon 

 

The development drawings are located at Appendix A (civil) and Appendix B (process).  Operational details 

of the development are located in the Combined Sewerage and Water Infrastructure Operating Plan (Veolia, 

2015) (Operations Plan) located at Appendix C.  The Operations Plan has been prepared by Veolia to 

support an application for a NSW Network Operator‘s Licence associated with the WWTP and associated 

sewer and recycled water networks.  The Operations Plan identifies the proposed operations comprising: 

> Collection and conveyance of wastewater from Bingara Gorge Development, Bingara Gorge Existing 

catchment and Wilton Village (rising main from boundary of Sydney Water assets only) to the WWTP 

> Treatment of wastewater at the WWTP to recycled water standard suitable for reuse within a household 

lilac pipework system 

> Supply of recycled water services to lots in the Bingara Gorge Residential Subdivision  

> Supply of recycled water services to lots in the existing Bingara Gorge catchment 

> Provision of other services required for the operation, maintenance and repair of the infrastructure 

associated with wastewater conveyance, wastewater treatment and recycled water supply. 

 

The Bingara Scheme is partially developed with an interim treatment plant in place, which will be 

expanded to: 

> Accommodate additional residential and commercial tenements with connection to the network 

> Treat additional wastewater on a daily basis and provide greater capacity to manage peak flows 

> Upgrade the treatment standard provided for wastewater to increase recycled water usage, with provision 

of recycled water to the lilac network.   

 

Veolia holds a Network Operator’s Licence and a Retail Supplier’s Licence for operation of the 

existing scheme.  It should be noted that there is no EPL required under the existing operations as 

the volume of wastewater treated does not exceed the threshold volume at which this is required. 

The scheme will service an estimated total of 2000 equivalent tenements (ET) from the three 

connected catchments, equating to treatment of an average dry weather flow (ADWF) up to 

approximately 1.5 ML/d, and peak wet weather flows up to 3.0 ML/d.   

A comparison between the scope of operations within the existing Bingara Scheme (authorised to 

operate by IPART) and the proposed plant design with the required EPL amendments is provided 

in Table 1 of the Combined Sewerage and Water Infrastructure Operating Plan at Appendix C.   

The proposed modifications as identified in the Combined Sewerage and Water Infrastructure 
Operating Plan facilitate the capacity to collect and treat a larger volume of wastewater to a higher 

standard to accommodate an increase in the number of customers serviced, and enable usage of 

recycled water in the lilac network to offset potable water usage through the scheme.  Additional 

benefits offered by the Bingara Scheme upgrades include improving the quality of water provided to 

the golf course irrigation lagoon, minimising restrictions on irrigation water usage, increasing the 

volume that can be used on the golf course, and therefore reducing the requirements for 

environmental discharge (Veolia, 2015). 
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1.6 Civil Works 

Refer to Appendix A for details of the civil engineering design drawings.  

1.6.1.1 Bulk Earthworks 
The bulk earthwork design is detailed on Drawing C1005 of Appendix A. The bulk earthworks will consist of 

traditional cut and fill exercise.  There is minimal earthworks required for the WWTP site as this was 

completed as part of Stage 1 of works approved under DA 010.2014.0042.001.  

Bulk earthworks associated with the wet weather storage ponds were partially completed under Stage 1 of 

DA 010.2014.0042.001. The revised Veolia plant design requires less ponds than was approved under DA 

010.2014.0042.001.  The simplified pond layout is shown on Drawing C1003 of Appendix A.  

 

1.6.1.2 Roads 

The proposal is serviced via an access handle from the access road servicing the industrial lands precinct. 

Roads are detailed in Drawing C1003 and C1004 of Appendix A.   

 

1.6.1.3 Utilities 

The plant would be serviced via mains water and electricity, entering the site from Condell Park Road.  

A Telstra service will be supplied to the development from the existing network within the Bingara Gorge 

Residential Subdivision.  

 

1.6.1.4 Stormwater 
The proposed stormwater reticulation works are detailed in Drawing C1009 of Appendix A and described in 

the Stormwater and Services Review (Cardno, 2015) located at Appendix B.  

The key recommendations of the Stormwater and Services Review are as follows: 

> An OSD system with an approximate 104m3 storage volume. Orifice plate / choke pipe be incorporated 

into the design to effectively attenuate peak flows in the developed scenario 

> A GPT unit, bio-retention basin and grassed buffer strips to be installed to provide stormwater treatment. 

Treatment devices to be assessed for suitability during detailed design. Other treatment options may 

need to be considered due to site constraints. 

 

1.6.1.5 Landscaping 

Landscape plans have been prepared for the site in accordance with the Wollondilly Shire Council 

Development Control Plan.  The landscape plans are located at Appendix I and illustrate screening to the 

Hume Highway to the north and west, along with tree planting along the internal industrial lands access road 

to screen the plant from dwellings within the Bingara Gorge Residential Subdivision.   
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2 Regulatory Framework 

2.1 Protection of Environment Operations Act 1997 

The Protection of Environment Operations Act 1997 (POEO Act) Schedule 1 identifies activities that require 

an EPL.  Clause 36 of Schedule 1 relates to sewage treatment, which includes:  

“the operation of sewage treatment systems (including the treatment works, 
pumping stations, sewage overflow structures and the reticulation system) that 

involve the discharge or likely discharge of wastes or by-products to  
land or waters”. 

Subject to Section 58 an EPL may be varied by the regulatory authority.  Section 58 (5) states that a licence 

is varied by notice in writing given to the holder of the licence. It is noted that the proposed variation is 

subject to assessment and public consultation under the Environmental Planning and Assessment Act 1979 

(EP&A Act).  Consequently, the EPA is not required to invite and consider public submissions before it varies 

the licence as identified by Section 58(6). 
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3 Environmental Impact Assessment 

This section considers the existing environment and how the proposed works will be integrated into the 

existing environment to determine the level of potential impacts as a result of the proposed works.  

3.1 Traffic & Access 

3.1.1 Existing Environment 

Access to the site will be via an access handle to the south eastern portion of the site that connects with the 

industrial lands internal access road.  The on-site road network allows trucks to service the facility with a 

turning bay located at the northern extremity of the road adjacent to the activated sludge tank next to the 

existing plant and adjacent to the activated sludge tanks.  The turning bays will allow delivery trucks to turn 

around prior to exiting the site. 

Roads, car parking and access have been design in accordance with the relevant Australian Standards.  

Preliminary designs are included in Appendix A.  Traffic movements to and from the site would be limited to 

operational staff and irregular delivery of chemicals for plant operation and dewatered sludge removal.  The 

following is a summary of truck movements for operational purposes: 

> Chemical (ferric, polymer and sodium hypochlorite) deliveries approximately once per week (at maximum 

demand) in tankers that are 12m L x 2.5 m W x 2.8 m H.;  

> Dewatered biosolids removal approximately twice per week via a 10 m L x 2.5 m W x 2.8 m H vehicle; 

and 

> Screenings removal approximately once per week via a 8.2m L x 2.5m W x 3.1m H vehicle. 

 

Limited irregular movements would occur associated with plant maintenance, e.g. for membrane and major 

equipment repair once per 6-months where a crane will be required onsite to remove membranes from tanks 

to the concrete pad area.  Due to the limited number of vehicle movements, mitigation and management 

measures would only be required during the construction phase.  

 

3.1.2 Mitigation Measures 

The following mitigation measures are proposed to ensure works do not significantly impact on the existing 

road network: 

> The Construction Environmental Management Plan would include a Traffic Management Plan (TMP) to 

address traffic movements during construction.  Measures within the TMP would include: 

- Washing down of vehicles prior to leaving site where required 

- Vehicle movements limited to standard construction hours 

- Turning off engines when vehicles are not in use 

- Traffic entering the site will be staggered to ensure roads are not blocked as a result of the proposed 

works. 

 

3.2 Land Use Analysis & Suitability 

3.2.1 Existing Environment 

The historic use of the site is characterised by rural activities, primarily grazing.  The site is located on land 

with a low gradient adjacent to the Hume Highway to the west.  The land surrounding the site, associated 

with the industrial subdivision falls away to the south, east and north east, with treatment ponds and 

residential subdivision beyond.    
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The site area is cleared as a result of works associated with previously approved DA’s.  These DA’s were 

associated with the industrial and sewage treatment uses proposed on site as discussed at Section 1.4.  

Consequently, the site is deemed appropriate for the proposal.    

Major earthworks are not proposed to significantly change the site levels and water courses do not traverse 

the site.  Consequently, the overall topographic form will remain unchanged.  

Through the implementation of appropriate landscape planning as identified at Appendix I and through the 

use of a muted non-reflective colour scheme for the larger tank components of the plant, the proposal would 

not create significant impacts on the existing landscape features or the future use of the surrounding area.  

Furthermore, the site is identified for industrial purposes and would meet the demands of the existing and 

proposed residential development in the area.  The proposed works will therefore, positively impact on the 

community, facilitating the residential precinct of Bingara Gorge and sustaining the township of Wilton. 

 

3.2.2 Mitigation Measures 

The following mitigation measures will ensure that land use and suitability impacts are to be minimised 

during the proposed works: 

> Areas under construction will be fenced to ensure prevention of the general public entering areas of 

construction hazards 

> Works will be managed to ensure that the usability of adjacent land parcels is not reduced as a result  of 

the proposed works 

> Implementation of landscape planting as a component of the construction works 

> During the detailed design phase, lighting will be designed in accordance with the relevant Australian 

Standards including AS4282 Control of the Obtrusive Effects of Outdoor Lighting 

> Construction lighting will be directed toward the construction site to minimise use of excessive lighting 

and potential spill. 

 

3.3 Odour 

The Bingara Gorge Wastewater Treatment Plant Odour Assessment – Preliminary Layout (2015) was 

undertaken by Pacific Environment.  The Assessment is located at Appendix G.  The Assessment intent 

was to establish the potential odour footprint from the proposed upgraded WWTP with and without the 

treatment tanks being covered to inform design considerations.   

The Assessment included the following scope: 

> Meteorological modelling 

> Estimating emissions for the site based on Sydney Water odour emission rate database values 

> Predicting the dispersion of odour using CALPUFF 

> Comparing the predicted concentrations against the New South Wales odour criterion. 

 

The Assessment found that emissions from the site were dominated by the odour control unit based on a 

conservative assessment.  The predicted odour concentrations (Pacific Environment, 2015) identified that: 

The site is expected to comply with the C99 1sec = 2ou criterion for both scenarios. 

Covering the treatment tanks is unlikely to significantly change the odour footprint of the site due to the 

dominance of the odour control unit emissions. 

The dispersion modelling of predicted odour emissions from the WWTP indicates that “the site would meet 

the most stringent of the NSW Criteria, namely C99 1 sec = 2 ou at nearby receptors, for both scenarios 

modelled” (Pacific Environment, 2015).  Furthermore, should the preliminary layout, on which the 

Assessment was made undergo minor modification within the site with the odour sources being relocated 
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(i.e. treatment and treated water storage tanks), and minor modification in the location of the OCU, the C99 1 

sec = 2 ou criterion would still be met at nearby sensitive locations.  This is based on the very large buffer 

distance between the point at which the NSW Criteria are achieved and the nearby sensitive locations. 

 

3.3.1 Mitigation Measures 

The WWTP would satisfy the odour emissions criteria, with no further mitigation and management measures 

beyond the proposed design required.  

 

3.4 Noise & Vibration 

Vipac Engineers and Scientists Pty Ltd (Vipac) (2015) prepared the Bingara Gorge Wastewater Treatment 
Plant Noise Impact Assessment (Noise Assessment) based on the NSW Industrial Noise Policy (INP) and 

Australian Standard AS 1055-1997.  The Noise Assessment is located at Appendix H.  The Noise 

Assessment was undertaken to determine potential impacts of the revised WWTP design on sensitive 

receivers and updates the previous Vipac Noise Impact Assessment report (2013).   

Potentially impacted receivers include three residences to the south comprising part of the existing Wilton 

Village, as well as two future stages of the Bingara Gorge Residential Subdivision being Highlands and 

Fairways.  Background noise monitoring was undertaken at one location to establish the background levels, 

with modelling subsequently undertaken to establish the extent of potential impact.   

Noise modelling was undertaken for both operating scenarios being Stage 1 and 2 operating concurrently 

and Stage 3 operations.  The modelling examined neutral and worst case conditions during the day and 

night, with the difference in noise generation between the two operating scenarios considered negligible 

(approximately 1dB).   

The predicted noise impact on sensitive receivers ranged from between 15 to 40 dB(A) dependent upon the 

criteria used (Vipac, 2015).  Consequently, the noise generation fell below the applicable criteria during day, 

evening and night time.  Consequently, Vipac are of the opinion that the WWTP is acceptable from a noise 

generation perspective (Vipac, 2015) with no mitigation required, other than that already incorporated into 

the design.  

 

3.4.1 Mitigation Measures 

The WWTP would satisfy the noise emissions criteria, with no further mitigation and management measures 

beyond the proposed design required.  

 

3.5 Water Cycle 

3.5.1 Water Balance  

Water, nutrient and salt balance modelling of the proposed recycled water irrigation scheme was undertaken 

using the MEDLI model version 1.3 (Model for Effluent Disposal by Land Irrigation) developed by the 

Queensland Department of Natural Resources (Department of Natural Resources, 1998). MEDLI is a daily 

water, nutrient and salt balance model that uses derived site specific daily rainfall, pan evaporation, 

temperature and solar radiation data to simulate the water balance, plant growth and nutrient and salt 

transport in an irrigation system. MEDLI modelling was undertaken to demonstrate the proposed irrigation 

scheme will comply with the requirements outlined in the NSW Environmental Guidelines: Use of Effluent by 

Irrigation (NSW DEC, 2004).  
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3.5.2 Sewage Management Plan prepared by Veolia (2015) 

Veolia prepared a Sewage Management Plan (2015), which provides an overview of the design of the 

sewage management, treatment and distribution system associated with the PRWP.  The Management Plan 

located at Appendix E identifies the current temporary treatment plant function along with that of the 

proposed plant.  The Management Plan also identifies discharge during wet weather operations, associated 

water quality and monitoring.   

A monitoring regime is identified, along with operational management measures including customer service 

and complaints handling mechanisms, along with emergency response plans and incident reporting.  

 

3.6 Waste 

Veolia is acutely aware of their role and responsibility in the conservation of natural resources and impacts to 

the environment.  Opportunities to minimise waste generation and maximise the use of existing resources on 

site will be implemented where possible.  

Waste comprising scrap metal, masonry, packaging materials and plastics generated during the construction 

phase would be collected in sorted skip bins on-site and would be removed by a licensed contractor.  

General waste generated by contractors working on site will be collected and recycled where possible or 

disposed at a licensed waste facility. 

A Site Waste Minimisation and Management Plan (SWMMP) will be developed as part of the proposed 

works to ensure waste is minimised and recycled where possible and that the appropriate measures are 

employed throughout the project to ensure that waste is disposed of in a legal manner. 

Biosolids and screenings will be transferred via a licenced contractor to a suitable disposal facility.  Solids 

storage bins onsite will be fully enclosed with odour extraction. 

 

3.6.1 Mitigation Measures 

The following mitigation measures will be utilised to minimise potential impacts associated with waste 

generation during development: 

 Development and implementation of a SWMMP 

 

3.7 Cumulative Impacts 

Cumulative impacts relate to the compounding effects and interactions arising from both the individual 

environmental impacts interacting to exacerbate the overall impact and the interactions between 

developments proposed or operating within the locality or at a similar time.  Together these impacts can 

affect the natural or built environment.  Consideration of cumulative impacts ensures that environmental 

impacts from the proposal are not viewed in isolation from surrounding developments. 

Consideration of the cumulative impacts is primarily achieved by each specific environmental assessment 

within this SEE, with, each assessment that has the potential to affect offsite locations undertaken in the 

context of the surrounds.  This approach ensures that both on and off-site impacts are considered along with 

those in the surrounding environment. 

Development within the wider Bingara Gorge Residential Subdivision is the primary contributor to cumulative 

impacts within the locality.  Works within Bingara Gorge currently occurring are primarily to the east and 

northeast in the form of civil works for residential subdivision, as well as around the golf course club house 

and golf course.  The master planning of the development has resulted in the cumulative impacts of the 

overall site being considered from the outset, with the Bingara Gorge Subdivision considered in its wider 

context.   
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The master planning of the Estate ensures that the final land form would not create an unacceptable 

cumulative impact.  Cumulative impacts associated with the construction of the WWTP have been addressed 

through the staging of development and incorporation of mitigation and management measures identified 

within this Report into the contractors CEMP.  

The staging of development ensures that extensive works are not being undertaken concurrently across the 

Bingara Gorge Subdivision, as this would have the potential to create impacts through cumulative noise 

generation and truck movements.  The staging of works packages dilutes the potential impacts to an 

acceptable level as identified in the impact assessments undertaken.   

This assessment has found that there are no anticipated cumulative impacts created by interactions between 

the WWTP construction and operation, and the wider subdivision works on account of the staging of works.  

Potential cumulative impacts associated with a number of on-site construction activities occurring 

concurrently are not anticipated subject to the incorporation of the mitigation measures including the use of 

erosion control measures to limit potential impacts from earthworks and transport off site, and the 

consideration of traffic noise as well as on-site construction noise when addressing the overall noise impact 

from the works, as identified in the individual impact assessment sections.  

Page 130 of 261



Site Analysis Report 
Bingara Gorge Waste Water Treatment Plant – EPL Variation 

Cardno Ref: 8201506301-01/Report 001 Ver 1 May 2015 20 

4 Conclusion 

4.1 Conclusion 

This Report has been prepared to support a variation to Environment Protection Licence (EPL) 20335 

associated with an Onsite Wastewater and water recycling scheme at Condell Park Road, Wilton.  Veolia 

propose to vary the design of the Waste Water Treatment Plant (WWTP) with an associated variation to the 

EPL required.  

The analysis within this Report has been undertaken to inform the WWTP design to ensure that potential 

impacts on the environment are minimised during both construction and operation.  A Water Balance 

Assessment has been undertaken, with these findings informing the design capacity of the Plant.  The 

refinements have ensured that overflows are managed at acceptable levels in accordance with the 

previously approved EPL.  Operational and Waste Water Management Plans have been prepared to address 

the Plant operation, with management and reporting regimes put in place to guide future operation.   

The site is located between the Hume Highway to the west and the Bingara Gorge Residential Subdivision to 

the east.  The proximity of the site to residential areas has been considered, with a noise and air quality 

assessment undertaken.  These assessments found that the noise generated by the WWTP would not 

impact on the surrounding residential areas.  Further, the odour generation from the WWTP does not exceed 

the level of the previously approved plant and complies with the applicable criteria.  

In summary the assessments have found that the WWTP would not create an unacceptable impact to the 

environment, with an appropriate monitoring regime proposed to ensure these impacts are considered on a 

continuous basis.  Consequently, it is considered that the proposed WWTP plant design, construction and 

operation is acceptable and that an EPL variation should be supported.  
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*****************************************
         SUMMARY OUTPUT       
      MEDLI  Version 1.30

Data Set:   Bingara Gorge 3                                   
Run Date: 29/04/15   Time:14:33:41.98
*****************************************

GENERAL INFORMATION
*******************
Title:    Bingara Gorge 2                 
Subject:  Stormwater Infiltration Ignored 
Client:   Lend lease                      
User:     Lynn Morrissey                  
Time:     Wed Apr 29 14:30:08 2015        
Comments: [no entry]

RUN PERIOD
**********

Starting Date  1/ 1/1959
Ending Date   31/12/2014
Run Length     56 years   0 days 
_____________________________________________________________________________________

CLIMATE INFORMATION
*******************

Enterprise site: Bingara Gorge                      -34.3 deg S  150.7 deg E
Weather station: WILTON_34.25S_150.70E           

  ANNUAL TOTALS    10 Percentile  50 percentile  90 Percentile
Rainfall mm/year         534.         912.        1326.
Pan Evap mm/year        1255.        1387.        1533.

      MONTHLY      Jan  Feb  Mar  Apr  May  Jun  Jul  Aug  Sep  Oct  Nov  Dec  Year
Rainfall     (mm)   86  111   98   76   65   84   44   61   47   73   89   76  906
Pan Evap     (mm)  180  142  127   92   65   52   59   84  111  139  157  184 1389
Ave Max Temp DegC   27   27   25   22   19   16   15   17   20   22   24   26   21
Ave Min Temp DegC   16   16   15   12    9    6    5    6    8   10   13   15   10
Rad   (MJ/m2/day)   21   19   17   14   11    9   10   14   17   20   21   22   16
-------------------------------------------------------------------------------------
MONTHLY IRRIGATION
******************

Irrigation   (mm)   45   34   33   29   26   21   24   34   37   41   38   50  412
_____________________________________________________________________________________

SOIL PROPERTIES
***************

Soil type: Low Perm Red Brown Earth        
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SOIL WATER PROPERTIES

                                             Layer 1     Layer 2     Layer 3     Layer 4
Bulk Density                         (g/cm3)    1.4        1.5        1.5        1.5
Porosity                          (mm/layer)   46.4      218.9      271.7      129.1
Saturated Water Content           (mm/layer)   46.0      217.5      268.8      128.4
Drained Upper Limit               (mm/layer)   25.7      160.0      203.4       96.9
Lower Storage Limit               (mm/layer)    8.6      100.5      153.6       78.6
Air Dry Moisture Content          (mm/layer)    4.3
Layer Thickness                         (mm)  100.0      500.0      600.0      300.0

                                             Profile  Max Rootzone
Total Saturated Water Content           (mm)  660.7      263.5
Total Drained Upper Limit               (mm)  486.0      185.7
Total Lower Storage Limit               (mm)  341.3      109.1
Total Air Dry Moisture Content          (mm)    5.7        4.8
Total Depth                             (mm) 1500.0      600.0

Maximum Plant Available Water Capacity         76.6
Saturated Hydraulic Conductivity
                At Surface           (mm/hr)   20.0
                Limiting             (mm/hr)    0.5

RUNOFF

Runoff curve No II                             75.0

SOIL EVAPORATION

CONA                            (mm/day^0.5)    4.0
URITCH                                  (mm)   10.0
_____________________________________________________________________________________

AVERAGE WASTE STREAM
********************

Other waste stream
(All values relate to influent after any screening and recycling, if applicable).

Inflow Volume                      (ML/year)  220.2
Nitrogen                        (tonne/year)    2.2
Phosphorus                      (tonne/year)    0.2
Salinity                        (tonne/year)  109.9

Nitrogen Concentration                (mg/L)   10.0
Phosphorus Concentration              (mg/L)    1.0
Salinity                              (mg/L)  499.0
Salinity                              (dS/m)    0.8

WASTE STREAM DETAILS (for last inflow event):
Nitrogen Concentration                (mg/L)   10.0
Phosphorus Concentration              (mg/L)    1.0
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Maximum pond volume                  (ML)      80.0
Minimum allowable pond volume        (ML)       5.3
Average pond depth                    (m)       1.7
Pond depth at outlet                  (m)       6.0
Maximum water surface area     (m2 x1000)      13.3
Pond catchment area            (m2 x1000)      13.6
Pond footprint length                 (m)     188.4
Pond footprint width                  (m)      72.4

POND WATER BALANCE

Inflow of Effluent to pond system    (ML/yr)  220.2
Recycle Volume from pond system      (ML/yr)    0.0
Rain water added to pond system      (ML/yr)   12.4
Evaporation loss from pond system    (ML/yr)   13.0
Seepage loss from pond system        (ML/yr)    0.5
Irrigation from last pond            (ML/yr)  217.4
Volume of overtopping                (ML/yr)    2.1
Sludge accumulated                   (ML/yr)    0.0
    Sludge accumulated             (t DM/yr)    0.0
Sludge removed                       (ML/yr)    0.0
No of desludging events every 10 years          0.0
Increase in pond water volume        (ML/yr)   -0.4

OVERTOPPING EVENTS

Volume of overtopping                (ML/yr)    2.14
No. of days pond overtops per 10 years         36.43
Average Length of overtopping events  (days)    9.71
% Reuse                                        98.81
No. of overtopping events every 10 years    
          >  0.000 ML          3.75
          >  0.005 ML*         3.75
          >  1.000 ML          3.21
          >  2.000 ML          2.86
          >  5.000 ML          1.96
          > 10.000 ML          0.71
          > 20.000 ML          0.00
          > 50.000 ML          0.00
* Volume equivalent to 1 mm depth of water  

>>> NO-IRRIGATION EVENTS <<<

%Days rain prevents irrigation                 27.5
%Days water demand too small to trigger irr.   38.6
No. periods/year without irrigable effluent     0.0
Average Length of such periods        (days)    0.0

POND NITROGEN BALANCE

Nitrogen Added by Effluent        (tonne/yr)    2.2   Irrig. from pond (ML/yr)  217.4
Nitrogen removed by Irrigation    (tonne/yr)    1.7
Nitrogen removed by Volatilisation(tonne/yr)    0.5
Nitrogen removed by Seepage       (tonne/yr)    0.0
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Nitrogen accumulated in Sludge    (tonne/yr)    0.0
Nitrogen lost by Overtopping      (tonne/yr)    0.0
Nitrogen involved in Recycling    (tonne/yr)    0.0
Increase in pond Nitrogen         (tonne/yr)    0.0

POND PHOSPHORUS BALANCE

Phosphorus Added by Effluent      (tonne/yr)    0.2   Irrig. from pond (ML/yr)  217.4
Phosphorus removed by Irrigation  (tonne/yr)    0.2
Phosphorus removed by Seepage     (tonne/yr)    0.0
Phosphorus accumulated in Sludge  (tonne/yr)    0.0
Phosphorus lost by Overtopping    (tonne/yr)    0.0
Phosphorus involved in Recycling  (tonne/yr)    0.0
Increase in pond Phosphorus       (tonne/yr)    0.0

POND SALINITY BALANCE

Salinity Added by Effluent        (tonne/yr)  109.9
Salinity removed by Irrigation    (tonne/yr)  108.9
Salinity removed by Seepage       (tonne/yr)    0.2
Salinity lost by Overtopping      (tonne/yr)    1.0
Salinity involved in Recycling    (tonne/yr)    0.0
Increase in pond Salinity         (tonne/yr)   -0.2

POND CONCENTRATIONS
                                              Pond 1

Average Nitrogen Conc of Pond Liquid  (mg/L)    7.4
Average Phosphorus Conc of Pond Liquid(mg/L)    1.0
Average TDS Conc of Pond Liquid       (mg/L)  487.5
Average Salinity of Pond Liquid       (dS/m)    0.8
Average Potassium Conc of Pond Liquid (mg/L)    0.0

(On final day of simulation)
Nitrogen Conc of Pond Liquid          (mg/L)    7.6
Phosphorus Conc of Pond Liquid        (mg/L)    1.0
TDS Conc of Pond Liquid               (mg/L)  498.8
EC of Pond Liquid                     (dS/m)    0.8
Potassium Conc of Pond Liquid         (mg/L)    0.0

REMOVED SLUDGE - NUTRIENT & SALT CONCENTRATIONS

Nitrogen in removed Sludge (db)   (kg/tonne)    0.0
Phosphorus in removed Sludge (db) (kg/tonne)    0.0
Salt in removed Sludge (db)       (kg/tonne)    0.0
Potassium in removed Sludge (db)  (kg/tonne)    0.0

REMOVED SLUDGE - NUTRIENT & SALT MASSES

Nitrogen in removed Sludge        (tonne/yr)    0.0
Phosphorus in removed Sludge      (tonne/yr)    0.0
Salt in removed Sludge (mass bal.)(tonne/yr)    0.0
Salt in removed Sludge            (tonne/yr)    0.0
Potm. in removed Sludge (mass bal.)(tonne/yr    0.0
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Potassium in removed Sludge       (tonne/yr)    0.0
_____________________________________________________________________________________

LAND DISPOSAL AREA
******************

WATER BALANCE
-------------
(Initial soil water assumed to be at field capacity)
(Irrigated up to   34.11% of field capacity)
Rainfall                         (mm/year)    906.8   Irrigation Area     (ha)   52.7
Irrigation                       (mm/year)    412.6
Soil Evaporation                 (mm/year)    153.7
Transpiration                    (mm/year)    634.2
Runoff                           (mm/year)     38.4
Drainage                         (mm/year)    492.9
Change in soil moisture          (mm/year)      0.1

ANNUAL TOTALS

 Year  Rain    Irrig   Sevap   Trans   Runoff   Drain   Change  
       (mm)    (mm)    (mm)    (mm)    (mm)     (mm)    (mm) 
_____________________________________________________________________________
 1959  1104.0   434.4   192.6   623.5    14.6   713.9    -6.3
 1960  1014.0   419.9   200.7   586.1     5.4   634.2     7.5
 1961  1239.0   389.6   202.6   601.2    81.5   733.4     9.8
 1962  1051.0   410.2    38.3   660.6     7.7   761.1    -6.3
 1963  1669.0   343.0    37.2   645.8    74.9  1263.5    -9.4
 1964  1023.0   519.7    43.3   740.1   395.8   424.8   -61.4
 1965   445.0   403.3    42.5   569.7     0.0   227.9     8.2
 1966   715.0   400.1    40.2   622.2    39.5   359.6    53.6
 1967   911.0   428.2    40.1   699.0    11.8   598.1    -9.7
 1968   463.0   404.3   216.0   591.5     0.0    85.1   -25.3
 1969  1307.0   331.9    39.8   667.4    41.7   858.2    31.8
 1970   771.0   481.4    45.8   796.9     1.1   357.3    51.2
 1971   782.0   429.5    44.9   762.4     0.0   447.7   -43.6
 1972   962.0   416.8    44.1   774.5     6.5   609.4   -55.6
 1973   974.0   369.9   229.2   631.3     1.9   421.1    60.4
 1974  1376.0   375.0    39.0   653.2    45.4  1022.1    -8.7
 1975  1011.0   455.8    43.2   741.3    68.3   624.7   -10.7
 1976  1244.0   424.0    42.5   758.1     1.6   875.6    -9.8
 1977   677.0   407.0   233.6   618.6     8.8   274.6   -51.6
 1978  1395.0   427.6    42.9   745.2   168.5   820.3    45.6
 1979   359.0   398.0   419.1   358.7     0.0    25.7   -46.4
 1980   480.0   399.8   396.1   408.8     1.1    56.6    17.2
 1981   984.0   404.6   356.8   582.5     5.3   362.0    82.0
 1982   453.0   411.5   334.4   502.7     0.3   125.6   -98.5
 1983   903.0   414.7   326.8   484.3    48.2   400.1    58.3
 1984  1122.0   417.1    42.7   749.4    18.1   689.2    39.8
 1985   989.0   346.4    42.0   682.4     0.0   640.3   -29.4
 1986   995.0   491.7    43.6   759.9   201.0   521.9   -39.8
 1987  1021.0   369.9    42.4   696.2    77.7   504.3    70.3
 1988  1345.0   440.8    42.5   724.2   222.1   810.1   -13.0
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 1989  1031.0   411.4    40.4   685.6     0.9   729.2   -13.7
 1990  1413.0   382.2    76.8   656.8   131.5   932.4    -2.4
 1991   904.0   441.9   622.8   367.6    80.1   282.5    -7.1
 1992   811.0   404.3   174.2   665.0     8.9   344.1    23.1
 1993   700.0   424.3   261.1   600.6     0.0   309.8   -47.2
 1994   551.0   403.8    57.3   700.1     1.2   181.9    14.2
 1995   954.0   415.0   296.9   628.5    34.9   399.1     9.6
 1996   806.0   415.7    42.8   736.5     1.1   441.7    -0.3
 1997   702.0   409.6    42.9   769.7     5.2   335.6   -41.8
 1998   992.0   370.4    41.0   671.6    90.8   508.0    51.1
 1999  1019.0   349.4    37.0   638.4    34.1   602.3    56.6
 2000   674.0   470.8    38.8   703.3     0.0   463.0   -60.3
 2001   710.0   472.7   287.6   612.6     0.0   323.9   -41.5
 2002   603.0   406.7    43.5   694.4     1.1   289.4   -18.7
 2003   703.0   410.9   283.5   571.5     0.3   210.0    48.6
 2004   733.0   411.9    42.3   782.8     0.1   323.6    -4.0
 2005   816.0   408.7    39.8   630.3     7.1   531.8    15.5
 2006   516.0   410.3   522.6   265.5     0.5   207.7   -69.9
 2007  1165.0   397.3   319.3   488.6    66.7   615.4    72.3
 2008   875.0   420.8    37.9   692.1    28.1   541.6    -3.9
 2009   654.0   435.2   348.6   555.5     0.0   178.0     7.1
 2010  1000.0   395.8   351.6   528.5     1.6   512.0     2.0
 2011   913.0   420.5   274.5   531.4    12.6   517.5    -2.4
 2012   899.0   383.9    37.6   629.1     4.5   612.1    -0.3
 2013  1017.0   477.1   342.9   573.3    91.1   492.5    -5.7
 2014   834.0   388.6    40.8   697.2     1.9   466.5    16.1
_____________________________________________________________________________

NUTRIENT BALANCE
-----------------

NITROGEN

Total N irrigated from ponds  (kg/ha/year)     31.7   % of Total as ammonium     80.0
Nitrogn lost by ammonia volat.(kg/ha/year)      5.1   Deep Drainage (mm/year)   492.9
Nitrogen added in irrigation  (kg/ha/year)     26.6
Nitrogen added in seed        (kg/ha/year)      0.7
Nitrogen removed by crop      (kg/ha/year)     84.9
Denitrification               (kg/ha/year)      0.3
Leached NO3-N                 (kg/ha/year)      0.5
Change in soil organic-N      (kg/ha/year)    -57.4
Change in soil solution NH4-N (kg/ha/year)      0.0
Change in soil solution NO3-N (kg/ha/year)     -1.0
Change in adsorbed NH4-N      (kg/ha/year)      0.0
Initial soil organic-N             (kg/ha)   3520.0
Final soil organic-N               (kg/ha)    304.3
Initial soil inorganic-N           (kg/ha)     55.3
Final soil inorganic-N             (kg/ha)      0.0
Average N03-N conc in the root zone (mg/L)      0.0
Average N03-N conc below root zone  (mg/L)      0.1
Average N03-N conc of deep drainage (mg/L)      0.1

PHOSPHORUS
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Phosphorus added in irrigatn  (kg/ha/year)      4.2   % of Total as phosphate   100.0
Phosphorus added in seed      (kg/ha/year)      0.1
Phosphorus removed by crop    (kg/ha/year)      3.5
Leached PO4-P                 (kg/ha/year)      0.0
Change in dissolved PO4-P     (kg/ha/year)      0.0
Change in adsorbed PO4-P      (kg/ha/year)      0.6
Average P04-P conc in the root zone (mg/L)      0.0
Average P04-P conc below root zone  (mg/L)      0.0

SOIL P STORAGE LIFE

 Year YearNo.  Tot P stored    P leached in year 
                  kg/ha               kg/ha      
_____________________________________________________________________________
 1959    1       1951.4          0.1
 1960    2       1960.5          0.1
 1961    3       1958.5          0.1
 1962    4       1960.8          0.1
 1963    5       1963.0          0.1
 1964    6       1971.2          0.0
 1965    7       1968.3          0.0
 1966    8       1970.1          0.0
 1967    9       1971.3          0.1
 1968   10       1978.7          0.0
 1969   11       1974.0          0.1
 1970   12       1974.9          0.0
 1971   13       1975.6          0.0
 1972   14       1981.6          0.1
 1973   15       1976.8          0.0
 1974   16       1976.4          0.1
 1975   17       1977.1          0.1
 1976   18       1982.7          0.1
 1977   19       1978.5          0.0
 1978   20       1978.7          0.1
 1979   21       1980.2          0.0
 1980   22       1987.3          0.0
 1981   23       1983.0          0.0
 1982   24       1983.4          0.0
 1983   25       1984.2          0.0
 1984   26       1988.5          0.1
 1985   27       1982.8          0.1
 1986   28       1982.8          0.1
 1987   29       1982.6          0.1
 1988   30       1987.9          0.1
 1989   31       1982.2          0.1
 1990   32       1982.1          0.1
 1991   33       1983.9          0.0
 1992   34       1989.8          0.0
 1993   35       1984.0          0.0
 1994   36       1983.7          0.0
 1995   37       1984.1          0.0
 1996   38       1989.0          0.0
 1997   39       1983.2          0.0
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 1998   40       1983.0          0.1
 1999   41       1982.7          0.1
 2000   42       1988.1          0.0
 2001   43       1983.7          0.0
 2002   44       1983.5          0.0
 2003   45       1984.2          0.0
 2004   46       1989.3          0.0
 2005   47       1983.4          0.1
 2006   48       1984.7          0.0
 2007   49       1985.4          0.1
 2008   50       1989.5          0.1
 2009   51       1984.5          0.0
 2010   52       1984.9          0.1
 2011   53       1984.6          0.1
 2012   54       1988.8          0.1
 2013   55       1984.4          0.0
 2014   56       1984.0          0.0
_____________________________________________________________________________
_____________________________________________________________________________________

PLANT
-----

Plant species:  Ryegrass pasture                

PLANT WATER USE

Irrigation                         (mm/year)   413.   Totl Irrigation Area(ha)   52.7
Pan coefficient                          (%)     1.0
Maximum crop coefficient                 (%)     0.8
Average Plant Cover                      (%)    61.
Average Plant Total Cover                (%)    86.
Average Plant Rootdepth                 (mm)   527.
Average Plant Available Water Capacity  (mm)    77.
Average Plant Available Water           (mm)    65.
Yield produced per unit transp.   (kg/ha/mm)    12.

PLANT NUTRIENT UPTAKE

Dry Matter Yield (Shoots)         (kg/ha/yr)  7650.
Net nitrogen removed by plant     (kg/ha/yr)    84.   Shoot Concn        (%DM)   1.10
Net phosphorus removed by plant   (kg/ha/yr)     3.   Shoot Concn        (%DM)   0.05

AVERAGE MONTHLY GROWTH STRESS (0=no stress, 1=full stress)

Month Yield     Nitr  Temp   Water  Water
      kg/ha                  Defic Logging
____________________________________________
  1    767.     0.6    0.2    0.1    0.0
  2    614.     0.5    0.2    0.1    0.0
  3    685.     0.6    0.1    0.1    0.0
  4    562.     0.6    0.0    0.1    0.0
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  5    469.     0.6    0.0    0.0    0.0
  6    416.     0.6    0.1    0.0    0.0
  7    513.     0.6    0.2    0.0    0.0
  8    612.     0.6    0.1    0.0    0.0
  9    687.     0.6    0.0    0.0    0.0
 10    761.     0.7    0.0    0.0    0.0
 11    744.     0.6    0.1    0.1    0.0
 12    821.     0.6    0.2    0.1    0.0

>>> NO-PLANT EVENTS <<<

%Days due to temperature stress                 0.2
%Days due to scorching                          0.2
%Days due to water stress                       1.3
%Days due to nitrogen stress                    0.1
No. of forced harvests per year                 0.7
No. of normal harvests per year                 1.8
_____________________________________________________________________________________

SALINITY
--------

Salt tolerance - plant species: tolerant                        

Average EC of Irrigation Water        (dS/m)    0.8   Irrigation     (mm/year)  412.6
Average EC of Rainwater           (dS/m x10)    0.3   Rainfall       (mm/year)  906.8
Average EC of Infiltrated water       (dS/m)    0.3
Av. water-upt-weightd rootzone EC(dS/m s.e.)    0.2
EC soil soln (FC) at base of rootzone (dS/m)    0.8   Deep Drainage  (mm/year)  492.9
Reduction in Crop yield due to Salinity  (%)    0.0
Percentage of yrs that crop yld falls below 
  90% of potential because of soil salinity     0.0

     Period     ECrootzone  ECbase  Rel Yield
                  sat ext  in situ
                  (dS/m)    (dS/m)     (%)
____________________________________________
   1959 - 1968      0.20      0.60      100.
   1960 - 1969      0.19      0.58      100.
   1961 - 1970      0.20      0.61      100.
   1962 - 1971      0.21      0.65      100.
   1963 - 1972      0.22      0.67      100.
   1964 - 1973      0.24      0.80      100.
   1965 - 1974      0.22      0.69      100.
   1966 - 1975      0.21      0.65      100.
   1967 - 1976      0.19      0.59      100.
   1968 - 1977      0.20      0.62      100.
   1969 - 1978      0.18      0.56      100.
   1970 - 1979      0.21      0.65      100.
   1971 - 1980      0.22      0.68      100.
   1972 - 1981      0.22      0.68      100.
   1973 - 1982      0.23      0.75      100.
   1974 - 1983      0.24      0.76      100.
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   1975 - 1984      0.25      0.83      100.
   1976 - 1985      0.24      0.81      100.
   1977 - 1986      0.26      0.89      100.
   1978 - 1987      0.25      0.83      100.
   1979 - 1988      0.25      0.84      100.
   1980 - 1989      0.22      0.72      100.
   1981 - 1990      0.20      0.61      100.
   1982 - 1991      0.20      0.62      100.
   1983 - 1992      0.19      0.60      100.
   1984 - 1993      0.20      0.61      100.
   1985 - 1994      0.21      0.66      100.
   1986 - 1995      0.22      0.70      100.
   1987 - 1996      0.22      0.71      100.
   1988 - 1997      0.23      0.74      100.
   1989 - 1998      0.23      0.78      100.
   1990 - 1999      0.23      0.77      100.
   1991 - 2000      0.26      0.90      100.
   1992 - 2001      0.26      0.89      100.
   1993 - 2002      0.26      0.91      100.
   1994 - 2003      0.27      0.93      100.
   1995 - 2004      0.26      0.89      100.
   1996 - 2005      0.25      0.86      100.
   1997 - 2006      0.27      0.91      100.
   1998 - 2007      0.25      0.85      100.
   1999 - 2008      0.26      0.85      100.
   2000 - 2009      0.28      0.98      100.
   2001 - 2010      0.27      0.94      100.
   2002 - 2011      0.26      0.88      100.
   2003 - 2012      0.24      0.81      100.
   2004 - 2013      0.24      0.77      100.
   2005 - 2014      0.23      0.74      100.
_____________________________________________________________________________________

GROUNDWATER
************

Average Groundwater Recharge        (m3/day)  711.0
Average Nitrate-N Conc of Recharge    (mg/L)    0.1

Thickness of the Aquifer                 (m)   10.0
Distance (m) from Irrigation Area to where  
Nitrate-N Conc in Groundwater is Calculated  1020.0

Concentration of NITRATE-N in Groundwater (mg/L)
----------------------------------------------

       Year     Depth Below Water Table Surface
                   0.0 m     5.0 m     9.0 m 
____________________________________________
       1963        0.0       0.0       0.0
       1968        0.1       0.1       0.1
       1973        0.1       0.1       0.1
       1978        0.1       0.1       0.1
       1983        0.1       0.1       0.1
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       1988        0.1       0.1       0.1
       1993        0.1       0.1       0.1
       1998        0.1       0.1       0.1
       2003        0.1       0.1       0.1
       2008        0.1       0.1       0.1
       2013        0.1       0.1       0.1
Last   2014        0.1       0.1       0.1
_____________________________________________________________________________________

ACKNOWLEDGMENTS
***************
This run brought to you courtesy of:
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__________________________________________
OTHER INDUSTRY INPUT PARAMETERS - DATA SUMMARY

Nature of Industry: other
__________________________________________
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1. Introduction 
Cardno South Coast has been commissioned by Veolia Pty Ltd to complete a civil, stormwater & service 
design and associated report for the proposed Wastewater Treatment Plant at the Bingara Gorge industrial 
lands for development approval purposes. It is proposed to construct a process building, storage tanks, 
pavement, stormwater drainage infrastructure and associated services utilities as part of the scope of works 
for the Wastewater Treatment Plant. 
This stormwater design employs the principals of Water Sensitive Urban Design (WSUD), with a focus on 
reducing pollutant export and managing storm flows while improving the visual aesthetics of the urban 
landscape as a part of the greater concept of Ecologically Sustainable Development. Stormwater quality 
modelling has been undertaken using the MUSIC 5.0 program as a part of the WSUD treatment train 
selection process. The water quality improvement devices chosen for the development will reduce post 
development stormwater pollutant loads in accordance with the objectives in the Bingara Gorge: Flooding, 
Stormwater and Water Quality Management Strategy Report (J. Wyndham Prince, Sept 2013). 

The DRAINS stormwater modelling program has been used to determine the peak stormwater flow rates for 
all Average Recurrence Interval (ARI) storm events up to and including the Q100 ARI event for the post 
development site. DRAINS has been utilised to establish the increase in peak stormwater flow rates for all 
ARI storm events and the On-site Detention (OSD) storage volumes required to attenuate these flows back 
to existing rates. 
 

2. Site Description 
The subject site is located at the western extent of Condell Park Road, Bingara Gorge. The subject site is 
approximately 6,700m2 and is bounded by the ARTC rail corridor to the east and the Hume Highway to the 
north.  
The site is currently a small wastewater treatment facility, with existing infrastructure consisting of a single 
wastewater treatment process building (approximately 700m2 of roof area), formed driveways and storage 
areas. The remaining site is vacant and clear of any development consisting of grasses. Figure 1 shows the 
location of the site and the existing infrastructure.  
Site topography is characterised by a small hilltop plateau in the central area of the site. The plateau area 
has relatively flat grades with slopes between 0% and 3% which gradually increases towards the site 
perimeter from between 3% and 5%. The site slopes towards the ARTC Rail Corridor to the eastern 
boundary and the Hume Highway to the west.  
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4. Site Services 
The following services will be provided to the site, by the service providers listed below when the main 
access road in constructed as per pending DA approval 2013.0283. 
 
Service Service Provider 
Gas Jemena 
Telecommunications Telstra 
Electricity Endeavour Energy 
Water Sydney Water 
Recycled Water SoloWater 
Sewer SoloWater 
 
There are existing services located in Condell Park Road and applications will be made to these service 
providers at detailed design stage. 
There are existing services connected to the existing Veolia sewerage treatment plant. These services will 
be used temporarily for this proposed development.  

5. Minor Drainage System 
The minor drainage system has been designed for the 10 year ARI design storm spectrum in accordance 
with Wollondilly Shire Council’s (WSC) Specification D5: Stormwater Drainage Design, and the Institution of 
Engineer’s publication Australian Rainfall and Runoff (1987).  Peak runoff volumes have been calculated 
using DRAINS stormwater modelling software. 
DRAINS is based around the ILSAX hydrological model (loss and routing model). It uses a loss model 
involving depression storages and the Horton infiltration model for pervious areas, and the time-area method 
as a routing model to convert rainfall hyetographs to runoff hydrographs. 
Peak runoff volumes have been calculated using the DRAINS stormwater modelling software. Interallotment 
drainage systems have been designed using DRAINS. 
 

6. Major Drainage System 
The major drainage system has been designed for the 100 year ARI design storm spectrum in accordance 
with Wollondilly Shire Council’s (WSC) Specification D5: Stormwater Drainage Design, and the Institution of 
Engineer’s publication Australian Rainfall and Runoff (1987).  Peak runoff volumes have been calculated 
using DRAINS stormwater modelling software. 
Overflows from pits will flow towards the Hume Highway to the west of the site.   
All overflow paths meet the V*D requirements safety requirements. 
 
 
 

Cardno Ref: NA82013043-045/Report 002 May 2015 3 Page 171 of 261







Stormwater & Services Report 
      

9. Conclusion & Recommendations 
The Stormwater Management Plan for the Wastewater Treatment Plant has been prepared to support a 
development application for the site. 
The SWMP for the development of the site has been prepared in accordance with WSC’s Specification D5: 
Stormwater Drainage Design.  Stormwater runoff is to be conveyed using a pit and pipe drainage system 
which operates within the proposed site.   
OSD has been incorporated into the drainage design via and underground OSD tank with a 104m3 storage 
capacity. The drainage design is such that there are no adverse effects to adjoining properties or upon the 
land as a result of stormwater run-off. 
The stormwater treatment developed for the site provides reductions in post development stormwater runoff 
pollutant concentrations entering the inter-allotment drainage design proposed for the Bingara Gorge 
Industrial Lands. To achieve these improvements stormwater flows from the site are directed to a WSUD 
treatment system comprising a GPT, bio-retention basin and grassed buffer strips rather than direct 
discharge off site. Constructability issues on site may require the use of other stormwater treatment options. 
It is recommended that: 
> An OSD system with an approximate 104m3 storage volume. Orifice plate / choke pipe be incorporated 

into the design to effectively attenuate peak flows in the developed scenario 
> A GPT unit, bio-retention basin and grassed buffer strips to be installed to provide stormwater treatment. 

Treatment devices to be assessed for suitability during detailed design. Other treatment options may 
need to be considered due to site constraints. 
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DISCLAIMER 

Pacific Environment acts in all professional matters as a faithful advisor to the Client and exercises all 

reasonable skill and care in the provision of its professional services. 

Reports are commissioned by and prepared for the exclusive use of the Client. They are subject to and 

issued in accordance with the agreement between the Client and Pacific Environment. Pacific 

Environment is not responsible for any liability and accepts no responsibility whatsoever arising from the 

misapplication or misinterpretation by third parties of the contents of its reports. 

Except where expressly stated, Pacific Environment does not attempt to verify the accuracy, validity or 

comprehensiveness of any information supplied to Pacific Environment for its reports. 

Reports cannot be copied or reproduced in whole or part for any purpose without the prior written 

agreement of Pacific Environment. 

Where site inspections, testing or fieldwork have taken place, the report is based on the information 

made available by the client or their nominees during the visit, visual observations and any subsequent 

discussions with regulatory authorities. The validity and comprehensiveness of supplied information has 

not been independently verified and, for the purposes of this report, it is assumed that the information 

provided to Pacific Environment is both complete and accurate. It is further assumed that normal 

activities were being undertaken at the site on the day of the site visit(s), unless explicitly stated 

otherwise. 
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1 INTRODUCTION 

Veolia engaged Pacific Environment to perform an odour assessment relating to a proposed expansion 

of the Bingara Gorge Wastewater Treatment Plant (WWTP). The subject site is shown in Figure 1-1 and 

the proposed site and plant layout is shown in Figure 1-2. The plant layout is indicative, and has been 

used to provide an indication of the potential range of odour impact for the site.  

The nearest potential sensitive locations can be seen to the east of the subject site in in Figure 1-1. These 

are the residential allotments and are shown as yellow rectangles.  

1.1 Background 

Bingara Gorge is a Master planned community with a total site area of 450 hectares. When complete, 

Bingara Gorge will feature a series of individual villages surrounded by bushland centred around an 18 

hole championship golf course. 

The WWTP will service the community and will expand the current capacity of the existing WWTP on the 

site. It proposed to consist of: 

 one feed tank (covered) 

 three equalisation tanks (covered) 

 three treatment tanks (anoxic/aerobic) 

 three treated water storage tanks (uncovered) 

 a centrifuge with odour extraction 

 a dewatered sludge skip with odour extraction 

 odour control units: 

 one treating air from the equalisation tanks, transfer sumps, dewatering units, screening units, 

solids conveyers and solids handling skips.    

 one from the feed tank (Carbon Filter). 

1.2 Objectives of the Study 

The objective of the study was to determine the potential odour footprint from the proposed upgraded 

WWTP with and without the treatment tanks being covered.  

1.3 Scope of Work 

The scope of work included: 

 Modelling meteorology for the site using recognised methods. 

 Estimating emissions for the site based on Sydney Water odour emission rate database values. 

 Predicting the dispersion of odour using CALPUFF. 

 Comparing the predicted concentrations against the New South Wales odour criterion.  

 Preparing a report. 
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2 ODOUR ASSESSMENT CRITERIA 

2.1 Introduction 

The determination of air quality assessment criteria for odour (i.e. the setting of suitable odour impact 

assessment criteria) and the use of the assessment criteria (i.e. evaluation of impacts) are recognised as 

challenging areas in air quality assessments.  The topic has received considerable attention in recent 

years and the procedures and guidelines for assessing odour impacts using dispersion models have 

been refined considerably. However, there is still debate in the scientific community about appropriate 

odour criteria in odour impact assessments with dispersion modelling. 

The NSW EPA have developed odour assessment criteria and defined the way in which they should be 

applied with dispersion models to assess the likelihood of nuisance impact arising from odour emissions.   

There are two topics that need to be considered in evaluation of suitable assessment criteria: 

 What "level of exposure" to odour is considered acceptable to meet current community 

standards in NSW? 

 How can dispersion models be used to determine if a source of odour meets the criteria which 

are based on the adopted acceptable level of exposure? 

The term "level of exposure" has been used to reflect the fact that odour impacts are determined by 

several factors, the most important of which are (the so-called FIDOL factors): 

 The Frequency of the exposure.  

 The Intensity of the odour. 

 The Duration of the odour episodes.  

 The Offensiveness of the odour.  

 The Location of the source.   

In determining the offensiveness of an odour it needs to be recognised that for most odours the context 

in which an odour is perceived is also relevant.  Some odours, for example the smell of sewage, 

hydrogen sulfide, butyric acid, landfill gas etc., are likely to be judged offensive regardless of the 

context in which they occur.  Other odours such as the smell of jet fuel may be acceptable at an 

airport, but not in a house, and diesel exhaust odour may be acceptable near a busy road, but not in a 

restaurant. 

In summary, whether or not an individual considers an odour to be a nuisance will depend on the FIDOL 

factors outlined above and although it is possible to derive formulae for assessing odour annoyance in 

a community, the response of any individual to an odour is still unpredictable.  Odour assessment 

criteria need to take account of these factors. 

2.1.1 Complex Mixtures of Odorous Air Pollutants 

The Approved Methods (NSW EPA, 2005) include a ground-level concentration (glc) criterion for 

complex mixtures of odorous air pollutants.  They have been refined by the NSW EPA to take account 

of population density in the area.  Table 2-1 lists the odour glc criterion which applies to the 99th 

percentile of predicted result concentrations (not to be exceeded more than 1% of the time), for 

different population sizes/densities at a defined averaging time.   
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3 STUDY APPROACH AND METHODOLOGY 

To assess the potential odour impacts associated with the proposed plant expansion, we performed 

dispersion modelling. This is described below.  

3.1 Odour Emissions Estimation 

3.1.1 Odour Sources Modelled 

There are a number of processes on the site which have the potential to emit odour. These include: 

 feed tank  

 three equalisation tanks  

 three treatment tanks (anoxic/aerobic) 

 three treated water storage tanks  

 certifuge; 

 dewatered sludge skip; 

 odour control unit (OCU) 

 carbon filtration unit. 

Each source is discussed further below with regard for its potential to emit to air. 

3.1.1.1 Feed Tank 

The feed tank is located towards the northern end of the site. It has a volume of 300 m3 and holds raw 

sewage. It is understood that the tank will be covered, with odorous air drawn from the tank being 

treated using an activated carbon unit. This is discussed further in Section 3.1.1.8. 

3.1.1.2 Equalisation Tanks 

There will be three equalisation tanks on the site. These will be covered, and the extracted air will be 

treated using an odour control unit on the site. In line with the Sydney Water (2011) requirements, we 

have adopted a maximum outlet concentration of 500 ou for the odour control unit. 

It is assumed that the covers on the tanks will be 100% efficient. 

3.1.1.3 Treatment Tanks 

There will be three activated sludge treatment tanks on site, which will consist of both aerobic and 

anoxic zones. The surface area for the aerobic zone for each tank was modelled at 33 m2 per tank, 

and the anoxic zones were modelled with a surface area of 25 m2 per tank.  

The tanks were modelled as both covered and uncovered to assess whether tank covering would be 

required. When covered, it was assumed that the covers were 100% efficient. Comment with regard to 

the assumed efficiency of the tank covers is provided below in Section 3.1.2. 

3.1.1.4 Treated Water Storage Tanks 

Three treated water storage tanks were included in the assessment, each with a surface area of 

219  m2. The tanks will be used to store fully treated effluent and were not covered.  

If they were to be covered, the odour emissions from the site would be lower.  

3.1.1.5 Equipment Shed 

There is an equipment shed on site which will hold the centrifuge. We have assumed that odour from 

the centrifuge and screening area will be extracted and treated in the main OCU.  This does not 

include the full extraction of the shed.  
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3.1.1.6 Dewatered Sludge Skip 

It is proposed that the dewatered sludge generated by the site will be kept in a skip. For the purposes of 

the modelling we assumed that the sludge skip would be kept covered, with odorous air drawn out of 

the skip and treated in the OCU.  

3.1.1.7 Odour Control Unit 

It has been assumed that the odour control unit used to treat odour from the site will meet the minimum 

requirements of Odour Control Unit Standard Specification (Sydney Water, 2011) with a maximum 

discharge concentration of 500 ou. The height of the discharge stack was assumed to be 10 m with a 

diameter of 0.3 m. The modelled exhaust exit velocity was 15 m/s and the exit temperature was set to 

be ambient, which is conservative as this excludes thermal buoyancy in the modelling.  

We note that the emission rate for the odour control unit was based on a design airflow of 18,000 m3/hr, 

which is greater than the flow from the 0.3 m diameter stack with a velocity of 15 m/s (equivalent to an 

air flow rate of 3,817 m3/hr). Using the design airflow for the emissions estimation achieves a realistic 

upper odour emission rate combined with a conservative assessment of momentum flux. 

3.1.1.8 Carbon Filtration Unit  

The carbon filtration unit was located near the feed tank. It is assumed that the carbon filter unit treats 

1,000 m3/hr (0.3 m3/s). The size of the unit is unknown, however it was assumed that it holds sufficient 

carbon of a suitable quality to treat the typical loadings on the plant for an extended period.   

Although activated carbon is highly efficient in removing sulfide based odours, for conservatism we 

have assumed an outlet concentration of 500 ou based on the requirements of Sydney Water (2011) for 

odour control units. It is assumed that the cover over the feed tank will be 100% efficient. 

3.1.2 Emission Rate Data 

As odour sampling was not performed for this assessment, odour emission rate data were taken from a 

number of sources. These included: 

 the Sydney Water odour emission rate database (including New South Wales sites and 

Queensland sites including Cairns and Luggage Point)  

 data recently collected by Pacific Environment for sites at Hervey Bay (Qld), Murwillumbah 

(Northern NSW) and Redcliffe (Qld) and also data held for a site in Tasmania.  

To analyse the odour emissions data, we put all data into a single dataset grouped by source type. We 

then extracted the 70th percentile emission rate value for each source type. It is our experience that the 

70th percentile typically provides an upper representative range of potential emissions. The alternative 

of using maximum emission rate values, is often unrealistic.  

The emission rate data used in the modelling is shown in Table 3-1 for the area sources and Table 3-2 for 

the point sources.  

  

Page 187 of 261





 

 

20074 Veolia WWTP Odour Assessment R1-2.docx 9 

Bingara Gorge Wastewater Treatment Plant Odour Assessment – Preliminary Layout 

Veolia | Job Number 20074  

 

Figure 3-1: Modelling Methodology Used in this Study 

 

3.2.1 TAPM 

The closest weather station with readily available data is located approximately 20 km away in an area 

with different land use and terrain. This means that the data may not be representative of the WWTP 

location. Considering this we modelled wind patterns in the area using The Air Pollution Model (TAPM) 

using the ‘No Observation’ approach outlined in NSW OEH (2011). This method makes use of prognostic 

meteorological data from TAPM for the study.  

TAPM (version 4), is a three-dimensional meteorological and air pollution model developed by the 

CSIRO Division of Atmospheric Research.  The Technical Paper by Hurley (2008a) describes technical 

details of the model equations, parameterisations, and numerical methods. A summary of some 

verification studies using TAPM is also given in Hurley et al. (2008b). The model predicts airflow important 

to local scale air pollution, such as sea breezes and terrain-induced flows, against a background of 

larger scale meteorology provided by synoptic analyses. 

The modelling was centred on 34°13.5’S and 150°40.5’E and was configured with a 30 x 30 grid, with an 

outer spacing of 30 km and 25 vertical levels. In total, four domains were set up with grid spacing of 

30 km, 10 km, 3 km and 1 km. This setup is consistent with good practice and the guidance prepared by 

DEC NSW (2005). 

Australian synoptic data for the year 2008 was used. We selected this year as it is representative of long 

term trends in south eastern Queensland. Surface data was taken from the TAPM v4 database. To 
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enable the model to spin up, the modelling started on 29 December 2007 and finished on 1 January 

2009.  

We used TAPM-generated data in the No Observation approach detailed in the Generic Guidance 

and Optimum Model Settings for the CALPUFF modelling system for inclusion into the 'Approved 

methods for the Modeling and Assessment of Air Pollutants in NSW (NSW OEH, 2011). As noted above, 

this method was selected due to the distance to the nearest weather station.  

3.2.2 CALMET 

CALMET is the meteorological pre-processor to CALPUFF and includes a wind field generator containing 

objective analysis and parameterised treatments of slope flows, terrain effects, and terrain blocking 

effects. The pre-processor uses the meteorological inputs in combination with land use and geophysical 

information for the modelling domain to predict a gridded three dimensional meteorological field 

(containing data on wind components, air temperature, relative humidity, mixing height, and other 

micro meteorological variables) for the domain used in the CALPUFF dispersion model. 

CALMET uses the meteorological data input in combination with land use and geophysical information 

to predict a gridded meteorological field for the modelling domain. The gridded TAPM generated data 

were processed in CALMET with fine terrain resolution (100 m grid point spacing) for an outer domain of 

approximately and an inner domain of approximately 10 km x 10 km domain (with an outer domain of 

400 m). This step further resolved the effects of smaller scale terrain features on the wind field.  

3.2.3 CALPUFF 

CALPUFF is a multi layer, multi species, non-steady state puff dispersion model that can simulate the 

effects of time and space varying meteorological conditions on pollutant transport, transformation and 

removal. The model contains algorithms for near source effects such as building downwash, partial 

plume penetration, sub-grid scale interactions as well as longer range effects such as pollutant 

removal, chemical transformation, vertical wind shear and coastal interaction effects. The model 

employs dispersion equations based on a Gaussian distribution of pollutants across released puffs and 

takes into account the complex arrangement of emissions from point, area, volume and line sources. 

In addition to the three-dimensional meteorological data output from CALMET; CALPUFF requires the 

following input data: 

 emission data and plant layout  

 receptor information. 

CALPUFF is a US EPA regulatory model for long-range transport or for modelling in regions of complex 

meteorology. It is the preferred dispersion model for use in coastal and complex terrain situations in 

Australia. Detailed description of CALPUFF is provided in the user manual (TRC, 2006). 

The receptor grid for the dispersion modelling of concentration was, as for the meteorological 

modelling, at a grid spacing of 100 m with additional discrete receptors representing the nearest 

houses to the site. 

As noted above, each source was modelled as either a point or area source using the emission rate 

data detailed in Section 3.1. 
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4 METEOROLOGICAL DATA USED IN THE ASSESSMENT 

The primary meteorological parameters involved in modelling plume dispersion from WWTPs are wind 

direction, wind speed, turbulence (atmospheric stability) and mixing height (depth of turbulent layer). 

The meteorological data used in the dispersion modelling are evaluated below. 

4.1 Wind 

The wind roses show the frequency of occurrence of winds by direction and strength. The bars 

correspond to the 16 compass points (north, north-north-east, north-east etc). The bar at the top of 

each wind rose diagram represents winds blowing from the north (i.e. northerly winds), and so on. The 

length of the bar represents the frequency of occurrence of winds from that direction, and the colour 

and width of the bar sections correspond to wind speed categories, as per the legend. Thus it is 

possible to visualise how often winds of a certain direction and strength occur over any period of time.  

The wind roses plotted from data extracted from CALMET is presented in Figure 4-1 and Figure 4-2. The 

annual wind rose (Figure 4-1) shows that the prevailing wind direction is from a west-southerly direction 

which is a reflection of the terrain in the area. In the early morning and at night, the winds are typically 

from the south west, reflecting terrain-induced flow. During the day, the wind speed increases and is 

from the east, representing a combination of common synoptic-scale influences and the sea breeze 

effect.  

Overall the wind data show a high frequency of calm to light winds (up to 3 m/s), occurring 69% of the 

time. The frequency of light winds generated by TAPM is high compared to typical sites in southern 

Queensland and may be significantly higher than the actual frequency. Hence the wind data should 

lead to a conservative estimate of impacts (given that light winds are least favourable for odour 

dispersion).  
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Location: 

WWTP site 

Data Period:  

2008 

Data Type:  

CALMET extract 

Calm winds: 

3.4% 

Average wind speed: 

2.6 m/s 

Plot: 

G. Galvin 

Figure 4-1: Wind rose for the site 
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12 AM to 6 AM 

 

7 AM to 12 PM

 

1 PM to 6 PM

 

7 PM to 12 AM

 

Time of day Average wind speed 

(m/s) 

Calm winds frequency % 

 

12 AM to 6 AM 1.8 6.0 

7 AM to 12 PM 3.1 3.4 

1 PM to 6 PM 3.6 0.1 

7 PM to 12 AM 1.8 3.5 

Location: 

WWTP site 

Data Period:  

2008 

Data Type: 

CALMET extract  

Plot: 

G. Galvin  

Figure 4-2: Time of day wind roses for the WWTP site 

 

The wind speed frequency is shown in Figure 4-3.  
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Figure 4-3: Wind Speed Frequency (hourly average) 
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4.2 Stability 

Atmospheric turbulence is an important factor in plume dispersion. Turbulence acts to increase the 

cross-sectional area of the plume due to random motions, thus diluting or diffusing a plume. As 

turbulence increases, the rate of plume dilution or diffusion increases. Weak turbulence limits plume 

diffusion and is a critical factor in causing high plume concentrations downwind of a source, 

particularly when combined with very low wind speeds.  

Turbulence is related to the vertical temperature gradient, the condition of which determines what is 

known as stability, or thermal stability. For traditional dispersion modelling using Gaussian plume models, 

categories of atmospheric stability are used in conjunction with other meteorological data to describe 

atmospheric conditions and thus dispersion.  

The most well-known stability classification is the Pasquill-Gifford schemea, which denotes stability 

classes from A to F. Class A is described as highly unstable and occurs in association with strong surface 

heating and light winds, leading to intense convective turbulence and much enhanced plume dilution. 

At the other extreme, class F denotes very stable conditions associated with strong temperature 

inversions and light winds, which commonly occur under clear skies at night and in early mornings. 

Under these conditions plumes can remain relatively undiluted for considerable distances downwind.  

Intermediate stability classes grade from moderately unstable (B), through neutral (D) to slightly stable 

(E). Whilst classes A and F are strongly associated with clear skies, class D is linked to windy and/or 

cloudy weather, and short periods around sunset and sunrise when surface heating or cooling is small. 

As a general rule, unstable (or convective) conditions dominate during the daytime and stable flows 

are dominant at night. This diurnal pattern is most pronounced when there is relatively little cloud cover 

and light to moderate winds.  

The frequency distributions of stability classes in the CALMET meteorological file are presented in Figure 

4-4. The data shows a typical frequency of occurrence of Neutral and Calm stability for inland 

locations.  

                                                           

a A more accurate turbulence scheme within CALPUFF, based on micrometeorological parameters 

was used for the modelling. 
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Figure 4-4: Frequency distribution of the estimated stability classes at the WWTP site 

 

4.3 Mixing Height 

Mixing height is the depth of the atmospheric mixing layer beneath an elevated temperature inversion. 

It is an important parameter in air pollution meteorology as vertical diffusion or mixing of a plume is 

generally considered to be limited by the mixing height. This is because the air above this layer tends to 

be stable, with restricted vertical motions.  

The estimated diurnal variation of mixing height at the site is presented in Figure Figure 4-5. The diurnal 

cycle is clear in this figure. At night, mixing height is normally relatively low. After sunrise, it increases in 

response to convective mixing due to solar heating of the earth’s surface. The estimated mixing height 

behaviour is consistent with expectations. 
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Figure 4-5: Estimated mixing heights at the WWTP site 
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5 RESULTS 

The results from the dispersion modelling are shown below (including peak-to-mean conversion) as 

followsb: 

 Figure 5-1 WWTP as proposed – Uncovered treatment tanks 

 Figure 5-2 WWTP as proposed – Covered treatment tanks 

For clarity, both scenarios have been shown together in Figure 5-3. 

 

Species: 

Odour 

Location: 

Bingara Gorge 

Scenario: 

WWTP with Covered 

Treatment Tanks 

Percentile: 

99th  

Averaging Time: 

1 sec (incl P/M) 

Model Used: 

CALPUFF v6.42 

Units: 

ou 

Guideline: 

2 ou 

Green line 

Met Data: 

2008 CALMET-

Generated 

Plot: 

 

G. Galvin 

Figure 5-1: Model Results – Preliminary Layout with Uncovered Treatment Tanks 

 

                                                           

b The white squares are used to indicate the location of the area sources. The larger squares are the 

location of the treated water tanks, the smaller squares are the locations of the treatment tanks.  
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Species: 

Odour 

Location: 

Bingara Gorge 

Scenario: 

WWTP with Uncovered 

Treatment Tanks 

Percentile: 

99th  

Averaging Time: 

1 sec (incl P/M) 

Model Used: 

CALPUFF v6.42 

Units: 

ou 

Guideline: 

2 ou 

Red line 

Met Data: 

2008 CALMET-

Generated 

Plot: 

 

G. Galvin 

Figure 5-2: Model Results – Preliminary Layout  with Covered Treatment Tanks 
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Species: 

Odour 

Location: 

Bingara Gorge 

Scenario: 

WWTP with Covered 

Treatment Tanks  (red line)  

Uncovered (green line) 

Treatment Tanks 

Percentile: 

99th  

Averaging Time: 

1 sec (incl P/M) 

Model Used: 

CALPUFF v6.42 

Units: 

ou 

Guideline: 

2 ou 

Green line 

Met Data: 

2008 CALMET-

Generated 

Plot: 

 

G. Galvin 

Figure 5-3: Model Results – Preliminary Layout – Both Scenarios 
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6 DISCUSSION 

The model results, based on the odour emission rate data in Table 3-1 and Table 3-2 are shown in Figure 

5-1 to Figure 5-3. The emission rate data shown in Table 3-1 and Table 3-2 indicated that for the area 

source emissions, the odour emission rate from the holding tanks were similar to that from the treatment 

tanks. This would be expected as the treatment tanks have a smaller area, but a higher emission rate, 

compared to the treated water tanks, which are larger, but have a lower emission rate.  

Overall, the emissions from the site were dominated by the odour control unit. This was expected due to 

the conservative maximum outlet concentration of 500 ou in combination with the design airflow of 

18,000 m3/hr. In reality, the airflows may be lower, and the outlet concentration will be less. Therefore, 

the assessment can be regarded as conservative.  

The predicted odour concentrations as shown in Figure 5-1 to Figure 5-3 showed: 

 The site is expected to comply with the C99 1sec = 2ou criterion for both scenarios. 

 Covering the treatment tanks is unlikely to significantly change the footprint of the site due to 

the dominance of the odour control unit emissions.  

Given that the layout modelled is preliminary,  if the odour control unit emissions were to decrease, the 

odour impact footprint of the site would also decrease, and still be in compliance.  Moreover, if the 

layout of the treatment tanks or treated water tanks were to change with the OCU remaining in the 

same position, the site footprint would be unlikely to change due to the magnitude of emissions from 

the OCU, compared to the emissions from the rest of the site.  
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7 CONCLUSIONS 

The odour emissions used in this assessment were based on the 70th percentile emission rate values of 

data held by Pacific Environment which included both the Sydney Water database values and other 

data held by Pacific Environment. The use of upper range of emissions data (like the 70th percentile) 

means that the emission rates should cover a wide range of possible emission conditions which is 

conservative.  

Dispersion modelling using CALPUFF of predicted odour emissions from the WWTP indicates that the site 

would meet the most stringent of the NSW Criteria, namely C99 1 sec = 2 ou at nearby receptors, for both 

scenarios modelled.  

The modelling indicated that if sources on the site were to be moved (i.e. treatment and treated water 

storage tanks), but the OCU were to remain in the same place, the C99 1 sec = 2 ou criterion would still be 

met at nearby sensitive locations.  
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EXECUTIVE SUMMARY 

 

Vipac Engineers and Scientists Ltd (Vipac) was engaged by Cardno on behalf of Veolia to carry out the 
acoustic assessment of a Proposed Wastewater Treatment Plant (WWTP) at Condell Park Road, Bingara 
Gorge, Wilton NSW. 

The following standards and guidelines were used for this assessment: 

• NSW Environmental Protection Agency (EPA) (Office of Environmental and Heritage (OEH)) Industrial 
Noise Policy (INP), 

• Australian Standard AS 1055-1997- “Acoustics Description and Measurement of Environmental Noise, 
Part 1- General Procedure”. 

A noise impact assessment has been undertaken to determine the potential noise impact on noise sensitive 
receptors in the surrounding area, for the revised design for the proposed Wastewater Treatment Plant, which 
includes the effects of a new proposed WWTP layout plan and the proposed equipment associated the new 
design for the proposed WWTP. 

The acoustic impact of the proposed Wastewater Treatment Plant is predicted to be within the applicable 
noise criteria during day, evening and night time criteria for all development/operational stages of the WWTP. 

It is therefore Vipac’s professional opinion that the proposed Wastewater Treatment Plant (stages 1 - 3) is 
acceptable from an acoustic point of view. 
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Noise prediction modelling has been undertaken for each of the two operational stages taking into 
consideration two scenarios considering both the neutral and worst-case conditions during day time and night 
time.  The difference between the predicted noise levels for each stage was negligible, at approximately 1dB.  
The slight difference in the predicted noise levels is primarily due to the operations of the floating pump at the 
wet weather storage pond during Stage 1, which is the dominant noise source. 

The predicted noise impact from the proposed Wastewater Treatment Plant on the noise sensitive receivers 
ranged between 15 to 40dB(A), falling below the applicable criteria during day, evening and night time. 

Appendix F and Appendix G provide the noise contour maps associated with the acoustic modelled 
scenarios. 

7 CONCLUSION 

A noise impact assessment has been undertaken to determine the potential noise impact of the proposed 
Wastewater Treatment Plant operations on noise sensitive receptors in the surrounding area. 

The acoustic impact of the proposed Wastewater Treatment Plant is predicted to be within the applicable 
noise criteria during day, evening and night time criteria for all development/operational stages of the WWTP. 

It is therefore Vipac’s professional opinion that the proposed Wastewater Treatment Plant (Stages 1 - 3) is 
acceptable from an acoustic point of view. 
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 NOISE LOGGING SURVEY- MEASUREMENT RESULTS Appendix C

 

Figure 2: Unattended Noise Results – Day 1 

 
Figure 3: Unattended Noise Results – Day 2 
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Figure  4: Unattended Noise Results – Day 3 

 
Figure 5: Unattended Noise Results – Day 4 
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Figure  6: Unattended Noise Results – Day 5 

 
Figure 7: Unattended Noise Results – Day 6 
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Figure  8: Unattended Noise Results – Day 7 

 
Figure 9: Unattended Noise Results – Day 8 
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