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1. Introduction 

1.1 Overview 

PRJM Pty Ltd. (PRJM) propose to develop a residential community subdivision at 67 Kurrajong 

Road, Kurrajong (‘the project’). As part of the development, PRJM propose to construct a self-

contained sewage treatment plant (STP) at the site. 

GHD Pty Ltd (GHD) has been engaged by PRJM to assess odour air quality impacts from the 

STP at the occupants of the planned subdivision and at existing nearby sensitive receptors.  

The assessment has been undertaken in response to a request for information from 

Independent Pricing and Regulatory Tribunal (IPART) and in accordance with the Approved 

Methods for the Modelling and Assessment of Air Pollutants in New South Wales (Approved 

Methods) (EPA, 2016). 

1.2 Limitations 

This report: has been prepared by GHD for PRJM Pty Ltd and may only be used and relied on by PRJM 
Pty Ltd for the purpose agreed between GHD and the PRJM Pty Ltd as set out in section 1.1 of this report. 

GHD otherwise disclaims responsibility to any person other than PRJM Pty Ltd arising in connection with 
this report. GHD also excludes implied warranties and conditions, to the extent legally permissible. 

The services undertaken by GHD in connection with preparing this report were limited to those specifically 
detailed in the report and are subject to the scope limitations set out in the report.  

The opinions, conclusions and any recommendations in this report are based on conditions encountered 
and information reviewed at the date of preparation of the report.  GHD has no responsibility or obligation 
to update this report to account for events or changes occurring subsequent to the date that the report was 
prepared. 

Investigations undertaken in respect of this report are constrained by the particular site conditions, such as 
the location of buildings, services and vegetation. As a result, not all relevant site features and conditions 
may have been identified in this report. 

Site conditions (including the presence of emissions to air) may change after the date of this Report. GHD 
does not accept responsibility arising from, or in connection with, any change to the site conditions. GHD is 
also not responsible for updating this report if the site conditions change. 

The opinions, conclusions and any recommendations in this report are based on assumptions made by 
GHD described in this report.  GHD disclaims liability arising from any of the assumptions being incorrect. 

GHD has prepared this report on the basis of information provided by PRJM Pty Ltd and others who 
provided information to GHD, which GHD has not independently verified or checked beyond the agreed 
scope of work. GHD does not accept liability in connection with such unverified information, including 
errors and omissions in the report which were caused by errors or omissions in that information. 
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2. Existing environment 

2.1 Site location 

The subdivision will be located in Kurrajong Town in the local government area of Hawkesbury 

City, New South Wales. It is approximately 75 kilometres north-west of Sydney.  

The proposed STP is located in the north-west corner of the subdivision. The location of the 

proposed STP and subdivision is shown in Figure 1. 

Kurrajong hills is located approximately 1.9 kilometres to the northwest of the site while Bowen 

Mountain is located approximately 4.0 kilometres southwest of the project site. 

2.2 Sensitive receptors 

The sensitive receptors most affected by the potential odour emissions from the STP will be the 

occupants of the subdivision and existing nearby residences. There are a total of 41 identified 

sensitive receptors for this odour assessment. 

The sensitive receptors are shown in Figure 2 below, with the 35 proposed dwellings inside the 

subdivision shown as yellow icons, while the 16 existing residences within 150 metres of the 

proposed STP are shown as green icons. 

2.3 Background odour concentration 

There are no identified sources of significant odour in the project area. Therefore, cumulative 

odour impacts are not anticipated at the identified sensitive receptors. 
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Figure 1 Site location (Source: Google Earth, 2018) 
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Figure 2 Location of sensitive receptors 
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3. Odour criteria 

3.1 Approved Methods 

The Approved Methods for the Modelling and Assessment of Air Pollutants in New South Wales 

(‘the Approved Methods’) (NSW EPA, 2016) lists the statutory methods for modelling and 

assessing emissions of air pollutants from stationary sources in NSW. The assessment criteria 

for odour is applied at the nearest existing or likely future off-site sensitive receptor. 

The Approved Methods also defines odour assessment criteria and specifies how they should 

be applied in dispersion modelling to assess the likelihood of nuisance impact arising from the 

emission of odour. 

3.1.1 Odour assessment criteria 

Odour impact is a subjective experience and has been found to depend on many factors, the 

most important of which are the: 

 Frequency of the exposure 

 Intensity of the odour 

 Duration of the odour episodes 

 Offensiveness of the odour 

 Location of the source.  

These factors are often referred to as the FIDOL factors. 

The odour assessment criteria is defined to take account of two of these factors (F is set at 99th 

percentile; I is set at from 2 to 7 OU). The choice of assessment criteria is also dependent on 

the population of the affected area as shown in Table 1. 

Table 1 Odour criteria for the assessment of odour (EPA, 2016) 

Population of affected community Odour performance criteria (nose response 
odour certainty units at 99th percentile1) 

Single Residence (≤ ~2) 7 

~ 10 6 

~ 30 5 

~ 125 4 

~ 500 3 

Urban (≥~2,000) 2 

Note 1: This is a prediction of the odour level that may occur 1% of the time, or one hour in one hundred. Odour 

performance criteria are designed to be precautionary, so that impacts on sensitive receivers can be minimised.  

The criteria assumes that 7 OU at the 99th percentile would be acceptable to the average 

person, but as the number of exposed people increases there is a chance that sensitive 

individuals would be encountered. The criteria of 2 OU at the 99th percentile is considered to be 

acceptable for large populations (more than 2,000 people).  

The criteria have also been specified at an averaging time of nominally 1 second. The choice of 

the short averaging time recognises that the human nose has a response time of less than 1 

second, so that modelling of odour impact should allow for the short-term concentration 

fluctuations in an odour plume due to turbulence. 

As the dispersion model  cannot predict concentrations for a 1 second average, a ratio between 

the 1 second peak concentration and 60 minute average concentration has been applied in 
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accordance with Section 6.6 of the Approved Methods. This is known as the peak to mean ratio 

(PM60). PM60 is a function of source type, stability category and range (that is, near or far-

field), and values are tabulated in the Approved Methods 

3.2 Proposal odour criteria 

GHD has reviewed the number existing and future dwellings in the project area that may be 

impacted by odour from the proposal. All dwellings that are situated within the 1 OU peak odour 

contour (refer Section 6) have been assumed to be included in the community potentially 

affected by odour as per Section 7.5 of the Approved Methods. The number of dwellings is 

identified as nine dwellings. NSW Government census data for Kurrajong in 2016 shows the 

average people per household is 2.9 meaning the affected community by the project is 

approximately 26 individuals. 

In order to provide a conservative assessment, a criteria of 4 OU (which assumes a population 

of 125 people) was applied for the whole assessment area.  
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4. Sewage Treatment Plant 

4.1 Process flow and tank layout 

An on-site self-contained STP is to be installed to service all 35 dwellings inside the subdivision. 

The STP is composed of pre-screening, aerobic biological treatment and membrane bioreactor 

for tertiary treatment. The STP process flow diagram is shown in Figure 3. 

 

Figure 3 Process flow diagram for sewage treatment 

Sewage from the homes on the site flows by gravity through the sewerage network to the buffer 

tank. The buffer tank is a 100 kilolitre concrete tank. It can provide up to 6 days of storage 

capacity given an expected wastewater of 15.8 kilolitres per day when the 35 dwellings have 

been occupied. 

Primary treatment involves passing the wastewater through a two-millimetre sieve from the 

buffer tank into an enclosed pre-screen. Screenings are captured in a sealed bag and 

discharged off-site while the screened wastewater is transferred to biological treatment. 

Biological treatment involves aerobic treatment to break down and digest the organic matter. 

The aerobic zone uses air blowers and diffusers to distribute air. The sludge is transferred to the 

waste sludge tank and disposed off-site for further processing. The treated water is further 

cleaned through membrane filtration. 

Advance treatment, such as membrane filtration, involves passing the water through 

ultrafiltration membrane that removes suspended solids and pathogens. This will be the final 

water treatment before discharge. 

The treated water is stored in a water tank with a maximum volume of 46 kilolitres. This water is 

discharged to the environment via sub-surface irrigation. 

The tank layout of the STP that will service the 35 dwellings of 67 Kurrajong Road subdivision is 

shown in Figure 4. It can be seen in this layout that the treatment of system is undertaken in 

enclosed tanks with controlled environment. 
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Figure 4 Tank lay-out for the proposed STP 

4.2 Odour emission rates 

Emission rates used in the dispersion model were based on typical odour concentrations of 

potential sources, air flow rate and the application of the peak odour concentration factor.  

Potential sources of odour emission from this STP were identified as the primary treatment tank 

and the aerated biological treatment tanks. Odour emission rates used in this assessment were 

based on conservative assumptions in an assessment of a similar plant at Narara, NSW. The 

odour assessment (Narara Ecovillage Air Quality (Odour) Impact Assessment, Aubin 

Environment 2013) states that the odour concentration from primary treatment is typically at 

10,000 odour units (OU).  

In order to be conservative, this assessment assumes that the primary tank has an odour 

concentration of 20,000 OU from 5 am to midnight and an odour concentration of 10,000 for the 

remaining time periods. These peaks would generally correspond with peak flows which occur 

in the morning and evening time periods only. 

Aubin Environment state that emissions from biological treatment through aerobic processes 

are typically between 270 and 440 OU (2013). A conservative peak level of 500 OU has been 

used in this assessment.  

STP tanks were designed to allow airflow at a rate of 0.005 cubic meter per second through the 

50 millimetre vent at a height of 2.1 meters. These design specifications were used as stack 

parameters in the model. 

The 2016 Approved Methods for the Modelling and Assessment of Air Pollutants in New South 

Wales (Approved Methods) requires the use of peak concentration factors in the evaluation 

odour impacts. This factor improves the model from an hourly averaging to a more accurate 

simulation of the short-term atmospheric dispersion of odours and instantaneous perception of 

odours by the human nose. A peak concentration factor of 2.3 for wake-affected point source 

was used in this model.  

Summary of emission rate calculations for this dispersion modelling is shown in Table 2. The 

odour concentrations from primary treatment tank and the three biological tanks were multiplied 

with the flow rate and peak concentration factor to get the modelled odour emission rates. 
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Table 2 Emission rate inputs in the model 

Source STP Process Odour 
concentration 

Flow rate 
(m3/seconds) 

Peak 
concentration 
factor  

Odour 
emission 
rates 
(OU*m3/s) 

Tank 1  

 

Primary 
treatment (12 am 
to 5 am) 

10,000 0.005 2.3 121.4 

Primary 
treatment 

(5 am to 12 am) 

20,000 0.005 2.3 242.8 

Tank 2 Biological 
treatment 

500 0.005 2.3 6.1 

Tank 3 Biological 
treatment 

500 0.005 2.3 6.1 
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5. Dispersion Modelling 

5.1 Meteorology 

The monitoring station nearest the project site is the Office of Environment and Heritage (OEH) 

air quality monitoring site located at the University of Western Sydney, in Richmond. A 

comprehensive analysis from hourly meteorological data in the recent five years from this 

station was used to determine the representative year and generate a prognostic meteorological 

model as input into the dispersion modelling. 

Year 2016 was identified as the most representative year based on the analysis of the 2013-

2017 data from the OEH Richmond site. 

A site-representative prognostic meteorological model was established using The Air Pollution 

Model (TAPM) using the parameters presented in Table 3. Hourly meteorological data was 

generated. 

Table 3 Summary of TAPM configuration 

Parameter Value 

Modelled Year  01 December 2015 to 01 January 2017 

Domain centre  Latitude: -33 degrees 33 minutes 

Longitude: 150 degrees 40 minutes 

Site location 283042 m E; 6285197 m S Zone 56 

Number of vertical levels  25 

Number of Easting Grid Points  25 

Number of Northing Grid Points  25 

Outer Grid Spacing 

Number of Grids (nests) 

30,000 m x 30,000 m 

4 

Grid Resolution Level 1 – 30,000 m 

Level 2 – 10,000 m  

Level 3 – 3,000 m 

Level 4 – 1,000 m 

The TAPM meteorological data was then processed through the CALMET pre-processor for 

input into the dispersion model. The resulting wind profile is presented through a wind rose 

diagram as shown in Figure 5. The diagram shows that winds are generally coming from either 

the north-east and/or south-west directions with calm winds occurring 3.1% of the time for the 

entire year.  
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Figure 5 CALMET derived annual wind rose at proposal site - 2016 

5.2 Terrain and land use 

Terrain elevation was taken from NASA's Shuttle Radar Topography Mission (SRTM) dataset. 

Figure 6 shows the terrain elevation data within the modelling domain. High elevations at the 

Kurrajong Hills were observed approximately 5 kilometres northwest of the site at an elevation 

of 500 to 600 meters above mean sea level. The site was observed at a base elevation of 140 

meters above mean sea level. 

 

Figure 6 Terrain elevation in the project domain 

Land use for the project area was based from USGS Land Use Land Cover (LULC) and refined 

to be more representative in the vicinity of the project as shown in Figure 7. The land use was 

observed as mainly Forest Land in the northwest and Rangeland in the southeast. 
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Figure 7 Land use within the project domain 

5.3 Dispersion model 

An odour impact assessment on the surrounding sensitive receptors has been conducted using 

the CALPUFF atmospheric dispersion model. CALPUFF is an advanced non-steady-state 

meteorological conditions and air quality modelling system. The summary of CALPUFF model 

inputs are shown in Table 4. 

Table 4 Summary of CALPUFF configuration 

Parameters Configuration 

Model Version CALPUFF EPA Approved Version 5.8.5 

CALPOST EPA Approved Version 6.221 

Run Period 01 January 2016 00:00 to 01 January 2017 00:00  

Meteorological Data Prognostic data from TAPM 

Grid 24 x 24 km 

400 m grid spacing 

Building inputs STP structure 

Averaging period Adjusted one-hour average (adjusted based on peak concentration factor) 

Percentile 99th percentile 

5.4 Assumptions 

The following assumptions were made in the assessment: 

 Odour emission data obtained from Narara Ecovillage Air Quality (Odour) Impact 

Assessment, Aubin Environment 2013 is representative of this proposal 

 Conservative modelling assumptions would cover worst-case operating conditions 

 The modelling and assessment was based on information provided to GHD 

 The location of the STP and future receptors on the lot are indicative only 
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6. Impact assessment 

6.1 Dispersion modelling results 

Dispersion modelling was undertaken to predict the maximum ground level odour 

concentrations resulting from normal operations of the STP. The outputs were compared 

against the Approved Methods assessment criteria of 4 OU in order to determine the potential 

impact of the proposed STP. 

Predicted 99th percentile odour concentrations at all assessed sensitive receptors are presented 

in Table 5 from highest to lowest concentration values. All predicted odour concentrations are 

below the relevant impact assessment criteria of 4 OU.  

The maximum predicted concentration at an existing sensitive receptor (E4) was predicted to be 

2.2 OU.  

The maximum predicted odour concentration at future dwellings is 3.9 OU. This was predicted 

at Receptor F1 in this study which corresponds with Subdivision Lot 2 on the Subdivision Plan 

(2002.DA.16 Rev D) as shown in Appendix A. This Lot 2 is located directly adjacent to Lot 1 

where the STP is to be located. 

Table 5 Predicted 99th percentile odour concentration  

Receptor Type of receptor Predicted concentration, OU 

F1 Future 3.9 

F27 Future 2.7 

E4 Existing 2.2 

F29 Future 1.3 

F26 Future 1.3 

F28 Future 1.1 

F2 Future 1.0 

E5 Existing 1.0 

F33 Future 1.0 

F31 Future 0.9 

F13 Future 0.8 

F25 Future 0.7 

F16 Future 0.7 

F32 Future 0.6 

F21 Future 0.6 

F34 Future 0.6 

F22 Future 0.5 

F14 Future 0.5 

F3 Future 0.5 

F20 Future 0.5 

F15 Future 0.5 

E1 Existing 0.5 

E7 Existing 0.4 

E6 Existing 0.4 

F4 Future 0.4 

E2 Existing 0.4 

F10 Future 0.3 

F12 Future 0.3 

F17 Future 0.3 
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Receptor Type of receptor Predicted concentration, OU 

E3 Existing 0.3 

F9 Future 0.3 

F36 Future 0.3 

F19 Future 0.3 

E8 Existing 0.3 

F5 Future 0.2 

F24 Future 0.2 

F35 Future 0.2 

F30 Future 0.2 

F23 Future 0.2 

E12 Existing 0.2 

F6 Future 0.2 

E9 Existing 0.2 

F7 Future 0.2 

E13 Existing 0.1 

E10 Existing 0.1 

E16 Existing 0.1 

F8 Future 0.1 

F11 Future 0.1 

F18 Future 0.1 

E11 Existing 0.1 

E14 Existing 0.1 

E15 Existing 0.1 

The 99th percentile odour concentrations are presented as a contour plot in Figure 8 below. 

Results show no odour concentrations higher than 4 OU at sensitive receptor locations, which is 

the odour criteria for this study.  



 

GHD | Report for PRJM Pty Ltd - Kurrajong STP , 2127762 

 

Figure 8 Predicted 99th percentile peak odour concentration contours 
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7. Conclusion 

GHD has undertaken an odour assessment of the STP to be located at the proposed 

subdivision at 67 Kurrajong Road, Kurrajong. The proposed STP is a modular system consisting 

of pre-treatment tank, biological tanks and membrane tanks.  

GHD has used odour emission rates based on the proposed design and odour concentrations 

used in an assessment of this same type of plant at another site in NSW. 

The predicted peak 99th percentile odour concentration complies with the relevant odour criteria 

at all existing and future receptors. The assessments finds the proposal would be acceptable 

from an air quality perspective providing implementation and compliance with the Sewage 

Management Plan for the proposal.  
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Appendix A – Subdivision Plan 
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1 INTRODUCTION 

Rodney Stevens Acoustics has been engaged by PRJM Pty Ltd to undertake an acoustical assessment 

for the sewerage package plant.  

The 67 Kurrajong Road Residential Community Development is a 37-dwelling residential estate. It is 

located on the southern side of Kurrajong Road to the east of the intersection of Kurrajong Road and 

Old Bells Line of Road.  

The development was approved subject to granting by IPART of a Network Operator Licence and Retail 

Supplier Licence and construction of a Blackwater Treatment Plant with designated areas for sub-

surface irrigation. Potable water is being supplied by Hawkesbury Council’s existing potable water 

reticulation; however, Council does not intend to provide sewer reticulation for this area. 

IPART NOL 4.3.3 states: “No definitive analysis has been presented in the application to clearly 

demonstrate that there will be no offensive odours and ‘noise’ emanating from the future operation of 

the proposed sewerage scheme.” 

2 SITE LOCATION 

The proposed development site is located at 67Kurrajong Road, Kurrajong. 

Figure 2-1 Site Location 
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3 PROPOSED DEVELOPMENT 

An Aquacell S20 blackwater treatment plant is to be installed to service all 37 dwellings within the 

development. There is no effluent reuse/recycling proposed for this site, only waste water disposal. The 

treated effluent is to be discharged to the environment via sub-surface irrigation, in compliance with 

WICA and Council s68 approvals. 

The proposed Aquacell blackwater system is self-contained. The treated effluent is disposed of via sub-

surface irrigation of allotted areas within the boundaries of the development. The proposed blackwater 

treatment plant will utilise wastewater discharged from the facility and irrigate via sub-surface irrigation 

at a rate of 21kl/day. 

Noise monitoring of an existing Aquacell blackwater system was carried out within the Tallowood ‘Over 

55’ residential development, 19-27 Vincent Road, Kurrajong on Wednesday 24th October 2018. 

The Aquacell blackwater system within the Tallowood Development, as shown below, is identical to the 

proposed system to be with the development within the subdivision, 67 Kurrajong Road, Kurrajong. 

Figure 3-1 Aquacall Blackwater System 
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4 BASELINE NOISE SURVEY 

In order to characterize the existing acoustical environment of the area unattended noise monitoring 

was conducted between 24th and 28th October 2018 in the rear of the Tallowood residential development 

at a distance from the Aquacell Blackwater system that it was inaudible. 

Logger location was selected with consideration to other noise sources that may influence readings, 

security issues for noise monitoring equipment and gaining permission for access from residents and 

landowners.  

Instrumentation for the survey comprised of a RION NL-42 environmental noise logger (serial number 

572559) fitted with microphone windshields. Calibration of the loggers was checked prior to and 

following measurements.  Drift in calibration did not exceed ±0.5 dB(A).  All equipment carried 

appropriate and current NATA (or manufacturer) calibration certificates.  Measured data was filtered to 

remove data measured during adverse weather conditions upon consultation with historical weather 

reports provided by the Bureau of Meteorology (BOM). 

The logger determines LA1, LA10, LA90 and LAeq levels of the ambient noise.  LA1, LA10, LA90 are the levels 

exceeded for 1%, 10% and 90% of the sample time respectively (see Glossary for definitions in Appendix 

A).  

5 AMBIENT NOISE LEVEL RESULTS 

In order to assess the acoustical implications of the proposed development the measured data was 

processed according to the NSW Noise Policy for Industry. 

Table 5-1 Ambient Noise Results 

Noise Level – dBA re 20 µPa 

Day Evening Night 

RBL 1 LAeq 2 RBL 1 LAeq 2 RBL 1 LAeq 2 

43 49 38 49 30 42 

Note 1: The RBL noise level is representative of the average minimum background sound level (in the absence of the source 
under consideration), or simply the background level. 

Note 2: The LAeq is essentially the average sound level.  It is defined as the steady sound level that contains the same amount 

of acoustical energy as a given time-varying sound. 

6 NOISE GUIDELINES AND CRITERIA 

6.1 Mechanical Services Noise Criteria – Noise Policy for Industry 

Responsibility for the control of noise emissions in New South Wales is vested in Local Government and 

the EPA. The EPA oversees the Noise Policy for Industry (NPfI) October 2017 which provides a 

framework and process for deriving noise criteria.  The NPfI criteria for industrial noise sources have 

two (2) components: 

 Controlling the intrusive noise impacts for residents and other sensitive receivers in the short 

term; and 

 Maintaining noise level amenity for particular land uses for residents and sensitive receivers in 

other land uses. 
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6.1.1 Intrusiveness Criterion 

For assessing intrusiveness, the background noise generally needs to be measured.  The intrusiveness 

criterion essentially means that the equivalent continuous noise level (LAeq) of the source should not 

be more than 5 dB(A) above the measured Rated Background Level (RBL), over any 15 minute period.   

6.1.2 Amenity Criterion 

The amenity criterion is based on land use and associated activities (and their sensitivity to noise 

emission).  The cumulative effect of noise from industrial sources needs to be considered in assessing 

the impact.  The criteria relate only to other industrial-type noise sources and do not include road, rail or 

community noise.  The existing noise level from industry is measured.  

If it approaches the criterion value, then noise levels from new industrial-type noise sources, (including 

air-conditioning mechanical plant) need to be designed so that the cumulative effect does not produce 

total noise levels that would significantly exceed the criterion.   

6.1.3 Area Classification  

The NPfI characterises the “Rural” noise environment 

 

 

 

 

6.1.4 Project Specific Noise Levels 

Having defined the area type, the processed results of the attended noise monitoring have been used 

to determine project specific noise criteria.  The intrusive and amenity criteria for nearby residential 

premises are presented in Table 6-1. These criteria are nominated for the purpose of assessing potential 

noise impacts from the proposed Aquacell Blackwater system. 

In this case, the ambient noise environment is not controlled by industrial noise sources and therefore 

the project amenity noise level are assigned as per Table 2.2 of the NPfI (Recommended Amenity Noise 

Levels).   

For each assessment period, the lower (i.e. the more stringent) of the amenity or intrusive criteria are 

adopted.   
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Table 6-1 Operational Project Trigger Noise Levels 

Receiver 
Time of 

Day 
ANL 1 

LAeq(15min) 

Measured 

 
Project Trigger Noise Levels 

RBL 2 
LA90(15min) 

LAeq 
Noise 
Level) 

Intrusive 
LAeq(15min) 

Amenity 
LAeq(15min) 

Residential 

Day 50 43 49 48 50 

Evening 45 38 49 43 45 

Night 40 30 42 35 40 

Note 1: ANL = “Amenity Noise Level” for residences in Rural Areas. 

Note 2: RBL = “Rating Background Level”. 

The project trigger noise levels for the sensitive receivers are derived to be LAeq(15min) 48 dB(A) for the 

daytime period, LAeq(15min) 43 dB(A) for the evening period and LAeq(15min) 35 dB(A) for the night time 

period. 

7 NOISE IMPACT ASSESMENT 
 

Potential for noise emissions from the proposed development will be from the Aquacell Blackwater 

system. Noise from the Aquacell Blackwater system was measured on the 24th October 2018.  

 

Table 7-1 Predicted Noise Levels at the closest residential receivers within the 67 Kurrajong Road 

subdivision. 

Receiver Location 
Predicted LAeq(15min) 
Noise Level – dB(A) 

Noise Criterion at 
Receiver Location – 
dB(A) 

Compliance (Yes/No) 

Lots A 

Day Time 24 48 Yes 

Evening 24 43 Yes 

Night Time 24 35 Yes 

Lots B  

Day Time 22 48 Yes 

Evening 22 43 Yes 

Night Time 22 35 Yes 

Lots C  

Day Time 20 48 Yes 

Evening 20 43 Yes 

Night Time 22 35 Yes 

The predicted noise levels at the nearest and worst affected residential receivers within the development 

comply with the established noise criteria.  
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It is envisaged that the project specific noise goals can be achieved, however, the following measures 

are to be incorporated with the Aquacell Blackwater system design: 

 The compressors will need to be contained within an enclosure having an Rw 30 wall and ceiling. 

This could be an enclosure from Flexshield 

 Air flow into and from the enclosure is to be via an acoustic louvers. 

 The enclosure is to have removable side panels for maintenance and to be internal lined with an 

acoustic insulation. 

Figure 7-1 Acoustic Treatment  
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8 CONCLUSION 

RSA has conducted a noise impact assessment for PRJM Pty Ltd of the proposed Aquacell Blackwater 

system to be located at 67 Kurrajong Road, Kurrajong as part of the subdivision of 37 lots.  The 

assessment has comprised the establishment of noise criteria and assess noise impacts with regard to 

relevant statutory requirements. 

Based on the noise impact study conducted, including the enclosure for the compressor, the Aquacell 

blackwater system will comply with the regulatory requirements 

 

Approved:- 

 

 

 

Rodney Stevens 

Manager/Principal 
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Appendix A – Acoustic Terminology 

 

A-weighted sound 

pressure 
The human ear is not equally sensitive to sound at different frequencies. 

People are more sensitive to sound in the range of 1 to 4 kHz (1000 – 4000 

vibrations per second) and less sensitive to lower and higher frequency 

sound. During noise measurement an electronic ‘A-weighting’ frequency 

filter is applied to the measured sound level dB(A) to account for these 

sensitivities. Other frequency weightings (B, C and D) are less commonly 

used. Sound measured without a filter is denoted as linear weighted 

dB(linear). 

Ambient noise 
The total noise in a given situation, inclusive of all noise source 

contributions in the near and far field. 

Community 

annoyance 
Includes noise annoyance due to: 

character of the noise (e.g. sound pressure level, tonality, impulsiveness, 

low-frequency content) 

character of the environment (e.g. very quiet suburban, suburban, urban, 

near industry) 

miscellaneous circumstances (e.g. noise avoidance possibilities, cognitive 

noise, unpleasant associations) 

human activity being interrupted (e.g. sleep, communicating, reading, 

working, listening to radio/TV, recreation). 

Compliance 
The process of checking that source noise levels meet with the noise limits 

in a statutory context. 

Cumulative noise 

level 
The total level of noise from all sources. 

Extraneous noise 
Noise resulting from activities that are not typical to the area. Atypical 

activities may include construction, and traffic generated by holiday 

periods and by special events such as concerts or sporting events. Normal 

daily traffic is not considered to be extraneous. 

Feasible and 

reasonable 

measures 

Feasibility relates to engineering considerations and what is practical to 

build; reasonableness relates to the application of judgement in arriving at 

a decision, taking into account the following factors: 

Noise mitigation benefits (amount of noise reduction provided, number of 

people protected). 

Cost of mitigation (cost of mitigation versus benefit provided). 

Community views (aesthetic impacts and community wishes). 

Noise levels for affected land uses (existing and future levels, and changes 

in noise levels). 
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Impulsiveness 
Impulsive noise is noise with a high peak of short duration or a sequence 

of these peaks. Impulsive noise is also considered annoying. 

Low frequency 
Noise containing major components in the low-frequency range (20 to 

250 Hz) of the frequency spectrum. 

Noise criteria 
The general set of non-mandatory noise levels for protecting against 

intrusive noise (for example, background noise plus 5 dB) and loss of 

amenity (e.g. noise levels for various land use). 

Noise level (goal) 
A noise level that should be adopted for planning purposes as the highest 

acceptable noise level for the specific area, land use and time of day. 

Noise limits 
Enforceable noise levels that appear in conditions on consents and 

licences. The noise limits are based on achievable noise levels, which the 

proponent has predicted can be met during the environmental 

assessment. Exceedance of the noise limits can result in the requirement 

for either the development of noise management plans or legal action. 

Performance-

based goals 
Goals specified in terms of the outcomes/performance to be achieved, but 

not in terms of the means of achieving them. 

Rating 

Background Level 

(RBL) 

The rating background level is the overall single figure background level 

representing each day, evening and night time period. The rating 

background level is the 10th percentile min LA90 noise level measured over 

all day, evening and night time monitoring periods. 

Receptor 
The noise-sensitive land use at which noise from a development can be 

heard. 

Sleep disturbance 
Awakenings and disturbance of sleep stages. 

Sound and 

decibels (dB) 
Sound (or noise) is caused by minute changes in atmospheric pressure 

that are detected by the human ear. The ratio between the quietest noise 

audible and that which should cause permanent hearing damage is a 

million times the change in sound pressure. To simplify this range the 

sound pressures are logarithmically converted to decibels from a reference 

level of 2 x 10-5 Pa. 

The picture below indicates typical noise levels from common noise 

sources. 
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dB is the abbreviation for decibel – a unit of sound measurement. It is 

equivalent to 10 times the logarithm (to base 10) of the ratio of a given 

sound pressure to a reference pressure. 

Sound power Level 

(SWL) 
The sound power level of a noise source is the sound energy emitted by 

the source. Notated as SWL, sound power levels are typically presented 

in dB(A). 

Sound Pressure 

Level (SPL) 
The level of noise, usually expressed as SPL in dB(A), as measured by a 

standard sound level meter with a pressure microphone. The sound 

pressure level in dB(A) gives a close indication of the subjective loudness 

of the noise. 

Statistic noise 

levels 
Noise levels varying over time (e.g. community noise, traffic noise, 

construction noise) are described in terms of the statistical exceedance 

level. 

A hypothetical example of A weighted noise levels over a 15 minute 

measurement period is indicated in the following figure: 
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LAmax  Maximum recorded noise level. 

LA1 The noise level exceeded for 1% of the 15 minute interval. 

LA10 Noise level present for 10% of the 15 minute interval. Commonly 

referred to the average maximum noise level. 

LAeq  Equivalent continuous (energy average) A-weighted sound 

pressure level. It is defined as the steady sound level that contains the 

same amount of acoustic energy as the corresponding time-varying sound. 

LA90 Noise level exceeded for 90% of time (background level). The 

average minimum background sound level (in the absence of the source 

under consideration). 

Threshold 
The lowest sound pressure level that produces a detectable response (in 

an instrument/person). 

Tonality 
Tonal noise contains one or more prominent tones (and characterised by 

a distinct frequency components) and is considered more annoying. A 2 to 

5 dB(A) penalty is typically applied to noise sources with tonal 

characteristics. 

 

  

 



 

 

World Class Sustainable Engineering Solutions Head Office 

Suite 201, 20 George St 

Hornsby NSW 2077, Australia 

Ph 02 9476 9999   Fax 02 9476 8767 

 

> mail@martens.com.au 

www.martens.com.au 
MARTENS & ASSOCIATES P/L 
ABN 85 070 240 890   ACN 070 240 890 

Environmental 

EIS & REF 

Streams & rivers 

Coastal 

Groundwater 

Catchments 

Bushfire 

Monitoring 

Geotechnics 

Foundations 

Geotechnical survey 

Contamination 

Hydrogeology 

Mining 

Terrain analysis 

Waste management 

Water 

Supply & storage 

Flooding 

Stormwater & drainage 

Wetlands 

Water quality 

Irrigation 

Water sensitive design 

Wastewater 

Treatment 

Re-use 

Biosolids 

Design 

Management 

Monitoring 

Construction 

Civil 

Earthworks 

Excavations 

Pipelines 

Roads 

Pavements 

Parking 

Structures 

 

 

martens 
consulting engineers since 1989 

 

 

 

 

24 October 2017 

 

 

 

 

 

 

 

 

Dear Sir, 

 

RE: ON-SITE SEWAGE TREATMENT PLANT SPECIFICATION, COMMUNITY TITLE DEVELOPMENT 

AT 67 KURRAJONG ROAD, KURRAJONG, NSW 

 

As requested, please find attached the sewage treatment plant (STP) specifications for 

the above development.  Please note that these specifications arise out of the Court 

approved development for the site. 

 

If you require any further information, please do not hesitate to contact the undersigned. 

 

For and on behalf of 

MARTENS & ASSOCIATES PTY LTD 

 

 

MR MICHAEL DUMAS 
BEng (Environmental) 

Senior Engineer 
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Att Jock Mathie 
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Our Ref: P1706231JC01V03.docx 

Prepared: 23 October 2017 

 

SPECIFICATION TYPE:  SEWAGE TREATMENT PLANT SPECIFICATION 

 

SITE LOCATION:  67 KURRAJONG ROAD, KURRAJONG, NSW 

 

AUTHOR:   MICHAEL DUMAS 
 

VERSION:   001 
 

DATE:    23 OCTOBER 2017 
 

 

Overview 

 

Element Sub-element Design Specification 

Hydraulic Capacity Average Dry Weather Flow 21 KL/day 

 Peak Dry Weather Flow 30 KL/day 

 Wet Weather Flow 150 KL/day 

 Low Flow 1-2 KL/day during initial operation period 

Treatment Process MBR Acceptable 

 IDEA Acceptable 

 SBR Acceptable 

Treatment Tanks / Layout Structure In-ground reinforced concrete tanks 

 Minimum treatment tank capacity 1.5 x PDWF 

 Tank Configuration (preliminary) See Attached plan (subject to supplier) 

Access points All tanks Access required to all tanks 

 Lids Gattic seal 

 

Performance Requirements 

 

Element Sub-element Design Specification (100th percentile) 

Effluent Quality E. coli 10 CFU/100 mls 

 BOD5 20 mg/L 

 Suspended Solids 30 mg/L 

 Total Nitrogen 18 mg/L (90th percentile) 

 Total Phosphorus 9 mg/L (90th percentile) 

 pH 5.5 – 7.5 

Waste Management Waste sludge storage Required as per suppliers designs 

 Waste sludge disposal Pump-out connection required 

 Overflow management at all tanks Pump-out connection required 

Odour Control All tanks and odour sources 3 Odour Units at nearest residence 
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STP Control 

 

Element Sub-element Design Specification 

Control Control board PLC or similar 

 Control room Secure service shed required 

 Telemetry Back to base required 

Pumps All pump sets Dual duty / standby arrangement 

Alarm High water in all chambers Required 

 Component failure Required for all components 

 Telemetry Alarms to telemetry required 

Disinfection Double barrier disinfection Required 

Monitoring Inflow flows Continuous 

 Out flows Continuous 

 pH Continuous 
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Attachment A: Preliminary STP configuration 
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Copyright Statement 

Martens & Associates Pty Ltd (Publisher) is the owner of the copyright subsisting in this publication.  Other than as 

permitted by the Copyright Act and as outlined in the Terms of Engagement, no part of this report may be reprinted 

or reproduced or used in any form, copied or transmitted, by any electronic, mechanical, or by other means, now 

known or hereafter invented (including microcopying, photocopying, recording, recording tape or through electronic 

information storage and retrieval systems or otherwise), without the prior written permission of Martens & Associates Pty 

Ltd.  Legal action will be taken against any breach of its copyright.  This report is available only as book form unless 

specifically distributed by Martens & Associates in electronic form.  No part of it is authorised to be copied, sold, 

distributed or offered in any other form. 

The document may only be used for the purposes for which it was commissioned.  Unauthorised use of this document 

in any form whatsoever is prohibited.  Martens & Associates Pty Ltd assumes no responsibility where the document is 

used for purposes other than those for which it was commissioned. 

Limitations Statement 

The sole purpose of this report and the associated services performed by Martens & Associates Pty Ltd is to provide a 

concept recycled water management strategy in accordance with the scope of services set out in the contract / 

quotation between Martens & Associates Pty Ltd and PRJM P/L (hereafter known as the Client).  That scope of works 

and services were defined by the requests of the Client, by the time and budgetary constraints imposed by the Client, 

and by the availability of access to the site. 

Martens & Associates Pty Ltd derived the data in this report primarily from a number of sources which may include for 

example site inspections, correspondence regarding the proposal, examination of records in the public domain, 

interviews with individuals with information about the site or the project, and field explorations conducted on the dates 

indicated.  The passage of time, manifestation of latent conditions or impacts of future events may require further 

examination / exploration of the site and subsequent data analyses, together with a re-evaluation of the findings, 

observations and conclusions expressed in this report. 

In preparing this report, Martens & Associates Pty Ltd may have relied upon and presumed accurate certain 

information (or absence thereof) relative to the site.  Except as otherwise stated in the report, Martens & Associates Pty 

Ltd has not attempted to verify the accuracy of completeness of any such information (including for example survey 

data supplied by others). 

The findings, observations and conclusions expressed by Martens & Associates Pty Ltd in this report are not, and should 

not be considered an opinion concerning the completeness and accuracy of information supplied by others.  No 

warranty or guarantee, whether express or implied, is made with respect to the data reported or to the findings, 

observations and conclusions expressed in this report.  Further, such data, findings and conclusions are based solely 

upon site conditions, information and drawings supplied by the Client etc. in existence at the time of the investigation. 

This report has been prepared on behalf of and for the exclusive use of the Client, and is subject to and issued in 

connection with the provisions of the agreement between Martens & Associates Pty Ltd and the Client.  Martens & 

Associates Pty Ltd accepts no liability or responsibility whatsoever for or in respect of any use of or reliance upon this 

report by any third party. 
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1 Introduction 

1.1 Overview 

Martens and Associates have prepared this concept recycled water 

management strategy for a proposed 35 lot residential subdivision 

located at 67 Kurrajong Road, Kurrajong, NSW (the Site).  This documents 

updates a previous concept recycled water scheme, dated 4 October 

2016, with supplementary information and details. 

A reticulated sewer, in combination with a Water Recycling Facility 

(WRF), is proposed to collect and treat all wastewater generated by the 

residential development, with treated recycled water distributed back 

to lots to be irrigated, on land dedicated for this purpose. 

1.2 Scope of Assessment 

The scope of the assessment includes: 

 Site description; 

 Land and soils constraints assessment; 

 Assessment of sewage generation rates for the development; 

 Assessment of irrigation requirements for recycled water; 

 Preliminary risk assessment; 

 Preliminary description of scheme operation and infrastructure; 

and 

 Preliminary recycled water quality requirements for the proposed 

WRF based on environmental assessment of nutrient loads. 

1.3 Relevant Guidelines and Standards 

The following guidelines and standards are referred to in this report: 

 Department of Water and Energy (2008), Interim Guidelines for 

Management of Private Recycled Water Schemes. 

 Water Services Association of Australia (WSA, 2002), Sewerage 

Code of Australia. 

 Australian / New Zealand Standard 1547 (2012), On-site Domestic 

Wastewater Management. 
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 NRMMC, EPHC and AHMC (AGWR, 2006), Australian Guidelines for 

Water Recycling (AGWR): Managing Health and Environmental 

Risks (Phase 1). 

1.4 Other Regulatory Requirements 

1.4.1 WICA Licensing 

The WRF, being owned by the community and controlled by residents 

under a community title management scheme, may require ancillary 

licensing from the Independent Pricing and Regulatory Tribunal (IPART) 

under the NSW Water Industry Competition Act 2006 (WICA), to 

construct, maintain and operate the proposed sewerage and non-

potable water supply scheme.  If licensing is required, a network 

operator’s license (NOL) would be required to construct and operate the 

WRF scheme, and a retail supplier’s license (RSL) would be required to 

supply recycled water to the community.  

WICA licensing requirements would be the subject of further discussions 

with IPART.  If licensing is required, then this will need to be obtained prior 

to issue of construction certificate.  The license application procedure is 

similar to the technical requirements that would need to ordinarily be 

supplied under a s68 approval for the WRF under the Local Government 

Act 1993 (NSW).  These are matters that take place after consent is 

granted in order that certainty offered by the consent can be relied 

upon for the license application process. 

Under the Water Industry Competition (General) Regulation (WICR, 

2008), the system operator will be required to provide a Sewage 

Management Plan (SMP) before commercial operation of the scheme.   

The SMP will be in accordance with the AGWR (2006) guidelines, which 

provide a risk management framework to control hazards arising from 

recycled water use, comprising the elements of responsible use and 

management, system analyses, supporting requirements and review. 

The licensed operator will also likely need to submit to IPART an 

infrastructure operating plan (IOP) and a water quality plan (WQP) which 

are consistent with AGWR (2006) and address the framework for 

management of recycled water quality and use. 

1.4.2 Hawkesbury City Council DCP 2002 

Chapter 7 deals with on-site sewage management facilities with the 

Hawkesbury City Council area.  Whilst some of the general principles 

outlined in the chapter may be of some assistance, the chapter deals 

with domestic sewage management systems that are contained within 

and service a single allotment.  The chapter does not deal with sub-
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divisions that are serviced by a reticulated sewerage system, a 

centralised water recycling facility and a recycled water supply scheme.  

The certification requirement under clause 7.4, requires certification of 

the on-site sewage management scheme in accordance with AS/NZS 

1547 (2000) [which should now read 2012].  This standard applies only to 

domestic single lot sewage management systems. 
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2 Site Description 

2.1 Summary 

A summarised site description is provided in Table 1, with a site plan 

provided in Attachment A. 

Table 1: Site description summary. 

Element Description/Detail 

Site Address 67 Kurrajong Road, Kurrajong, NSW 

Site Area  Approximately 3.232 ha 

Lot/DP Lot 1 DP 1185012 

Existing site development Primarily regrowth vegetation with unsealed road providing informal 

access to a property on Old Bells Line of Road. 

Aspect Majority of the site is northerly. 

Typical slopes Less than 10%, but typically 5-6 % 

Existing vegetation Trees, shrubs and grasses (regrowth). 

Neighbouring 

environment 

The site is bordered by residential allotments and Kurrajong Road to the 

north, residential allotments to the east, west and south.   

Local Government Area 

(LGA) 
Hawkesbury City Council 

Easements None based on review of survey and site investigation.   

Drainage The majority of the property drains towards Kurrajong Road via sheet 

flow.  Site is roughly divided by a north-south running hill crest directing 

flows to the northwest and northeast site corners. 

Geology  The Penrith 1:100,000 Geological Series (1991) identifies the site as being 

underlain by Wianamatta Group Sandstones, consisting of fine to 

medium grained quartz-lithic sandstone. 
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2.2 Soil Profile Description 

Bannerman et al. (1990) describes site soils as being “Luddenham”, 

consisting of loams over clay loams grading to clays then shale or 

sandstone bedrock. 

Further to this, soil profiles within effluent irrigation areas at the site have 

been previously investigated and documented in Austin (December 

2015) and Hazleton (May 2016).  The soil profile is broadly defined as 

follows: 

1. Upper horizon – Loamy sand topsoils to 0.4-0.6m depth. 

2. Lower horizon – Clay loams grading to light clays below 0.4-0.6m. 

The soil profile within the irrigation fields will be suitable to accept 

recycled water and does not present a constraint to the operation of a 

recycled water scheme.   

2.3 Geology 

NSW Department of Minerals and Energy (1991) Penrith 1:100,000 

geological series sheet indicates that the site is underlain by fine to 

medium grained quartz-lithic sandstones of the Wianamatta Group.  

Geology does not constrain the development of a WRF at the site. 

2.4 Topography 

Site elevation ranges from approximately 127 mAHD in the north western 

corner adjacent to Kurrajong Road to approximately 141 mAHD in the 

southwestern corner of the site.  Site grades are variable between 0 and 

10%, but generally of the order of 5-6%. 

2.5 Drainage 

The site contains no watercourses or formed drainage lines.  Any 

drainage that may occur during and / or after significant wet weather 

would occur as sheet flows from the southern site boundary to the 

existing swale drain in Kurrajong Road.  Drainage does not constrain the 

development of a WRF at the site. 

Soil profiles are well drained and will not constrain the lateral or 

downward movement of irrigation water as part of natural soil water 

percolation processes. 
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3 Description of Scheme 

3.1 Overview 

The scheme provides a centralised water recycling system that would 

comprise a gravity and pressure sewer network delivering wastewater to 

the WRF, with a recycled water storage, and reticulated recycled water 

system directing recycled water back to dwellings for non-potable sub-

surface irrigation to a dedicated garden area on each lot. 

Each dwelling would connect to the sewer network via gravity, with lots 

on the western side of the development draining to a new sewage pump 

station (SPS), which would then direct sewage to the WRF located at the 

site’s north east corner.  Lots on the eastern side of the development 

would drain via gravity directly to the WRF. 

The WRF will be designed to treat recycled water to an appropriate 

standard for irrigation. 

Figure 1 summarises the operation of the recycled water scheme. 

 

Figure 1: Operation of recycled water scheme. 

Reticulated sewer 
 (35 sites x design flow 450 L/ET/d) 

35 x 
dwellings 

Water Recycling 
Facility (WRF) 

(design Q 15.8 KL/d) 
(adopted Q 21.0 KL/d) 

Recycled Water 
Reservoir 
(250 KL) 

Recycled water to irrigation 

35 x 150 m
2
 

Sub-surface 
Irrigation 

Fields 
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3.2 Scheme Capacity 

Rates are calculated in equivalent tenements (ET) (i.e. households) as 

follows:  

AS/NZS 1547 (2012): 

Equivalent Person (EP) design flow rate  = 150 L/day 

Mean persons/dwelling (ABS Census, 2011) = 3 

Mean Daily flow rate/dwelling   = 450 L/day 

Equivalent Tenements (ET)    = 35 

Design Daily flow rate     = 15.8 kL/day 

Design with 33% increase as ‘buffer’  = 21.0 kL/day 

The design rate is therefore equivalent to a mean residential occupation 

rate of 4 EP/dwelling (or 600 L/ET/day).  This is well above the ABS Census 

rate, and provides for a high level of confidence in the system.  Higher 

mean dwelling occupation rates are inappropriate for community 

based sewerage schemes where the effects of individual dwelling 

occupation are averaged across the community. 

3.3 Design Recycled Water Quality 

The WRF will be designed and managed in accordance with NSW DPI 

(2015) Recycled Water Management Systems and NSW DWE (2008) 

Management of Private Recycled Water Schemes.  NSW DPI (2015) and 

NSW DWE (2008) performance targets are based on end uses with a low 

level of contact (Table 2).  “Low level of contact” is defined as end uses 

with a low level of human contact including: urban irrigation with 

enhanced restricted access and application irrigation, in this case 

subsurface irrigation. 
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Table 2: Recommended operational compliance and monitoring requirements (NSW DWE, 2008). 

Parameter Compliance Value Monitoring 

E. coli < 1000 cfu/100 ml Monthly1 

BOD5 < 20 mg/L n/a1 

SS < 30 mg/L Monthly1 

pH 6.5-8.5 Continuous on-line 

Total Nitrogen 2 < 18 mg/L Monthly 

Total Phosphorus 2 < 8 mg/L Monthly 

Notes:  
1 Reviewed after 6 months operation.  Twice weekly during validation and verification monitoring. 
2 Based on sustainable irrigation rates. 

The WRF shall include tertiary filtration followed by disinfection (chlorine) 

of recycled water prior to irrigation.  We note that the expected E. coli 

levels will be < 10 cfu/100 ml, and that the WRF could readily be designed 

to achieve this target should this be required by Council. 

3.4 Recycled Water Irrigation Rates 

Soil profiles and design irrigation rates (DIRs) according to AS/NZS 1547 

(2012) are summarised in Table 3.  DIRs provide an indication of the 

hydraulic capacity of the soil to assimilate recycled water. 

Table 3: Summary of sub-surface profiles and design irrigation rates based on AS/NZS 1547 (2012). 

Soil 

category 

Depth 

(m) 1 
Texture Structure 

Indicative 

permeability (Ksat) 

(m/d) 

Design irrigation 

rate2 (DIR) 

(mm/day) 

TOPSOIL  
0.35 – 

0.50 

Loamy 

sand 
Massive >3.0 5 

SUBSOIL 
0.35 – 

1.2 

Light 

clay 

Moderately 

structured 
0.06 – 0.12 2.5 

Design     52 

Notes: 1 Depth of soil horizons varies across the site. 2 DIR for subsurface and surface irrigation 

systems adopted based on 350 mm of topsoil. 

A DIR of 5 mm/day is adopted for recycled water irrigation field sizing on 

the site. 
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3.5 Irrigation Requirements 

Irrigation area requirements are summarised in Table 4.  As indicated, 

significant conservatism has been factored into the design by: 

 Adoption of the design peak sewage generation rate plus 33%. 

 Reduction of the DIR to 4 mm/day. 

Table 4: Summary of irrigation requirements. 

Scenario 
Scheme flow 

rate (kL/day) 

DIR 

(mm/day) 

Scheme 

irrigation area 

total (m2) 

Scheme 

irrigation area 

per lot (m2) 

Design daily flow 15.8 5 3,150 90 

Design daily flow +33% 21.0 5 4,200 120 

Adopted Design daily 

flow +33% and 20% DIR 

reduction 

21.0 4 5,250 150 

3.6 Buffers and Set-backs to Recycled Water Re-Use Areas 

A nominal 1 m setback to buildings and boundaries is adopted for the 

irrigation of recycled water within the proposed scheme due to the 

minimal risk posed due to: 

 Single centralised WRF minimising risk of poor maintenance 

practices and / or failed treatment systems on individual 

properties. 

 Use of sub-surface irrigation systems. 

 This providing adequate set-back from fences and fence footing 

systems. 

We note that in the case of community WRF schemes, there is ordinarily 

no setback requirement for the re-use of reclaimed water.  In our 

experience, it is not uncommon for sub-surface irrigation fields to be 

setback 1 m from property boundaries even in situations where there is 

an on-site sewage management system.  There are many examples 

where such setbacks are common, even where sites are constrained by 

steep slopes, shallow soils or close proximity to water bodies.  Residential 

lots on Scotland Island are an example of such a community.  We note 

that there is sufficient room on the lots to increase the setbacks to 

buildings to 3 m to alleviate any concerns about footing performance. 
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3.7 Long Term Sustainability Assessment 

3.7.1 Sustainability 

Nitrogen and phosphorous balance modelling were conducted using an 

average daily recycled water generation rates, a recycled water 

storage (250 kL) being available to balance flows throughout the year, 

recycled water quality as specified in Table 2 and the proposed 150 m2 

of dedicated garden irrigation area per lot being serviced by the WRF.  

A summary of results is provided in Table 5.  Details of modelling 

calculations are provided in Attachment B. 

Table 5: Modelling summary: minimum area required for sustainable irrigation. 

Method Area required (m2) for nominal 35 lots 

Nitrogen Uptake 149 

Phosphorus Saturation 150 

Adopted Design Area 150 

Any nutrients contained within the recycled water will therefore be 

consumed within the designated irrigation areas.  Any residual nutrients 

would be assimilated within the balance of the site.  The development is 

therefore designed to be ecologically sustainable. 

3.7.2 Sydney Regional Environmental Plan 20 

Clause 6(3) of SREP 20 requires that future development does not 

prejudice the achievement of any water quality objectives in the 

Hawkesbury River or its tributaries.  The WRF provides a best practice and 

ecologically sustainable approach to sewage management.  It ensures 

that water quality in the Hawkesbury River system will not be 

compromised. 

Clause 6(4) of SREP 20 requires that aquatic ecosystems are not 

adversely affected by development which changes the flow 

characteristics of surface or groundwater in the Hawkesbury catchment.  

The WRF will enable on-site re-use of recycled water.  There will be no 

discharges to the river system or the tributaries that will cause an adverse 

effect on flow regimes. 

3.8 Scheme Components and Operation 

3.8.1 Concept Overview 

Scheme operation would be as follows: 
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1. Raw sewage generated by the dwellings is directed to WRF via 

the reticulated sewer system.  Due to site topography, at least 

one sewage pump station (SPS) shall be required. 

2. Sewage treated by WRF and recycled water stored in nominal 

250 kL reservoir adjacent to WRF. 

3. Recycled water delivered to development via pressurized, 

metered reticulated main to dedicated irrigation garden areas. 

4. Each lot to provide 150 m2 of dedicated garden sub-surface 

irrigation area.  This area will be capable of receiving all recycled 

water and is oversized by 33% (based on the peak flow rate 

requirement – Section 3.5). 

5. Operation of the recycled water reservoir will be generally as 

follows: 

a. Water levels in reservoir fluctuate depending on general 

recycled water generation. 

b. Recycled water is delivered to dedicated garden areas 

routinely each day, ensuring that recycled water levels are 

maintained at or less than 7% capacity of the recycled 

water reservoir. 

3.8.2 Plan of Sewerage and Recycled Water Scheme 

A concept plan of the reticulated sewerage and recycled water delivery 

scheme is provided.  This is subject to detailed design prior to the 

construction certificate stage. 

3.8.3 Reticulated Sewerage Scheme 

The reticulated sewerage scheme would be designed in accordance 

with industry practice and relevant Australian and National standards.  

Operation of the scheme would be generally very low maintenance, 

and nothing more than would be expected in any reticulated sewerage 

scheme. 

3.8.4 Sewage Pumping Station 

The sewage pumping station (SPS) would be a packaged ‘off-the-shelf’ 

product.  This would be operated in accordance with the supplier’s 

recommendations.  The SPS would be located on community Lot 21 (see 

Attachment A). 
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The SPS would be designed to accommodate a minimum 24 hours 

storage and include back to base operational and high water alarms.  

This will ensure that any potential risks to the environment are adequately 

managed.  The SPS would be positioned approximately 130 m from Little 

Wheeny Creek.  Given the low volume operating capacity, reserve 

storage capacity, alarm system, routine maintenance and significant 

separation distance from Little Wheeny Creek, the location is 

acceptable and doe not pose any material risk to the creek.  We note 

that it is not uncommon for sewage pumping stations to be located and 

operated adjacent to watercourses simply because these are low points 

in the environment and are therefore by necessity, chosen as suitable 

sites. 

3.8.5 Water Recycling Facility 

The WRF would use a traditional activated sludge treatment process, 

followed by primary and tertiary filtration, and finally disinfection.  WRF 

volume will be in the order of 40 KL, and capable of treating a flow rate 

of 21 KL/d.  A preliminary WRF footprint is provided in Attachment A.  The 

WRF would be fitted with back to base operational and water level 

alarms to ensure on-going performance and rapid response to any 

faults. 

The WRF is of such a scale that staging would not be necessary.  The 

entire WRF and recycled water reticulation system would be constructed 

as part of the sub-division and road construction works. 

3.8.6 Recycled Water Reservoir 

Sewage treated by WRF and recycled water stored in nominal 250 kL 

reservoir adjacent to WRF.  A preliminary footprint of the reservoir is 

provided in Attachment A.  This provides for some 16 days temporary 

storage at expected flow rates, or approximately 12 days storage at 

peak design flow rate. 

3.8.7 Recycled Water Delivery 

Recycled water will be delivered to each developed lot within the 

development via a pressurised, metered reticulated main to dedicated 

irrigation garden areas within each lot.  The main will likely consist of an 

80 mm diameter pressure main.  Connection stubs and a recycled water 

meter would be provided to each residential lot.  When the lot is 

developed and the irrigation field is built, the irrigation field would be 

connected to the lot connection stub. 
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3.8.8 Irrigation Fields 

The irrigation fields would be constructed at the time of dwelling 

construction and will be operational prior to occupation.  Given the 

relatively gentle slopes within the development area, no significant 

earthworks within the irrigation fields is expected.  This means that existing 

native soil profiles can be used for the sub-surface irrigation fields. 

If a situation were to arise where earthworks are undertaken within a 

potential irrigation area, then the soil profile would be reinstated using 

soil claimed from the lot. 

Ultimately, the final location and number of the irrigation field would be 

a matter to be determined at the individual dwelling development 

application stage.  This would ensure that the irrigation area designs are 

given sufficient flexibility to be incorporated into the lot landscaping and 

garden design.  It will also ensure that the irrigation areas can be sited 

such that evapotranspiration will be maximised, whether that be by way 

of maximising exposure to sunshine and therefore evaporation, or by way 

of incorporating vegetation to enhance transpiration. 

It therefore not appropriate to prepare a plan showing final irrigation field 

areas within each lot.  At the dwelling development application stage, 

a restrictive / positive covenant would be placed over the final effluent 

irrigation field area. 

3.8.9 Water Balance 

The recycled water reservoir will provide some 12-15 days of temporary 

storage, which will be more than adequate to enable day-to-day flow 

rate equilibration. 

In terms of the irrigation fields, these have been sized in accordance with 

design irrigation rates based on AS/NZS 1547 (2012).  These rates have 

been developed to enable long-term continuous application, and do 

not rely on water balance calculations or temporary storage or recycled 

water.  The irrigation rates are of such a low level that normal 

evaporation, transpiration and percolation processes will remove any 

recycled water applied to the soil via sub-surface irrigation.  Irrigation 

lines will be placed below the surface to ensure that there is no contact 

with incident rainfall, which will be otherwise managed through the site’s 

stormwater management system. 

In terms of overall site water balance, the net site recycled water 

application rates will be of the order of 0.5 mm/day.  These rates are very 

low and significantly lower than what the site is capable of assimilating.  

The irrigation fields will not lead to downslope seepage issues due to 
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there being adequate soil depths and the irrigation rates being selected 

in accordance with AS/NZS 1547 (2012). 

3.8.10 Sludge Management 

Digested sludge produced at the WRF would be typically pumped out 

by tanker truck once per annum.  Waste sludge accumulated will likely 

be in the order of 40 L/d (2 kg @ 0.05% solids), which is equivalent to 

approximately 15 KL/year.  Ultimately, the sludge accumulation rate may 

be somewhat lower or higher than this, and the removal rate may 

therefore either less frequent or perhaps up to 2-4 times per year. 

3.8.11 Odour Management 

The proposed WRF will be fully aerobic and contained within a sealed 

vessel fitted with activated carbon odour control units.  No detrimental 

odours will affect the local community.  Odour units would be serviced 

in accordance with the manufacturers requirements. 

3.8.12 Operational Costs 

The WRF facility and SPS will be automated facilities.  Both facilities will be 

serviced on a routine basis.  It is expected that once the scheme is fully 

operational, costs will be in the order of $600-$1000/year/household.  

These are reasonable and will not place a burden on the community 

association.  Costs per household may be higher during establishment 

period when only a small number of houses have been constructed, 

however, a developer based forward funding arrangement could be 

provided to ensure a consistent price to all home owners, regardless of 

the number of houses connected to the WRF scheme. 

3.8.13 WRF Upgrades 

If ever required, the WRF could be upgraded in the future to provide 

recycled water to tertiary quality with additional disinfection to allow for 

external uses (taps such as the existing schemes at Pitt Town and Rouse 

Hill) and / or for other non-potable uses. 

3.9 Construction Certificate Requirements 

As part of the construction certificate application for the development, 

the following matters will need to be provided in respect of the WRF.  

These are matters appropriate for the construction certificate 

application because they will vary with the ultimate contractor chosen 

to construct the WRF scheme, and will depend on the detailed design of 

the WRF. 
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1. Detailed design of the sewage collection system, including gravity 

mains, sewage pumping station and rising mains. 

 

2. Detailed design of the WRF and the recycled water storage tank. 

 

3. Detailed design of the recycled water reticulation network 

including rising mains and lot connection details. 

 

4. A WRF operation and management plan which would cover 

operational and failure procedures, routine maintenance 

requirements, system and water quality monitoring, odour control 

and sludge handling. 

 

5. An application under Section 68 of the Local Government Act 

1993 (NSW) to install and operate the WRF. At this point, Council 

will have a final opportunity to request any further design and 

operational restrictions on the WRF and reuse scheme. 

 

6. Obtain any IPART approval where this is required.   
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4 Preliminary Risk Assessment 

4.1 Qualitative Risk Assessment Methodology 

Potential hazards are assessed using a qualitative risk assessment 

methodology in accordance with DWE (2008).  Measures for assessing 

likelihood, consequence and risk provided respectively in Table 6, Table 

7 and Table 8. 

Table 6: Qualitative measures of likelihood of environmental / public health hazard. 

Level Descriptor Description 

A Almost Certain Expected to occur regularly. 

B Likely Will probably occur regularly. 

C Possible Could occur under adverse circumstances. 

D Unlikely May occur under very adverse circumstances. 

E Rare Conceivably could occur under exceptional circumstances 

F Not Credible The event is inconceivable or fanciful 

Table 7: Qualitative measures of consequence of environmental / public health hazard. 

Impact 

Level 
Public Health Descriptor Environmental Descriptor 

Insignificant None observable None observable 

Minor 
1 – 2 persons affected.  Short term 

illness with full recovery. 

Short term changes to ecosystem water 

chemistry but no impact on flora / 

fauna. 

Moderate 

1 – 2 persons affected.  Illness lasting 

a few weeks / months with full 

recovery. 

Changes to ecosystem water chemistry 

lasting weeks / months and causing a 

response in flora. 

Major 

More than 1 – 2 persons affected. 

Long-term illness or loss of life 

quality.  Disability arising. 

Long-term ecosystem damage / 

change.  Impacts extending well 

beyond the local area. 

Severe Death of 1 or more people. 
Permanent ecosystem loss.  Widespread 

impact. 
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Table 8: Risk assessment table. 

 
Consequence 

Insignificant Minor Moderate Major Severe 
Li

k
e

li
h

o
o

d
 

Almost certain Moderate Moderate High High High 

Likely Low Moderate Moderate High High 

Possible Very Low Low Moderate High High 

Unlikely Very Low Very Low Low Moderate High 

Rare Very Low Very Low Low Moderate Moderate 

Barely Credible Very Low Very Low Very Low Very Low Very Low 

4.2 Hazard Overview 

The following environmental and public health risk hazard categories are 

identified: 

 Degraded recycled water quality (Hazard 1). 

 System leaks and overflows (Hazard 2). 

4.3 Degraded Recycled Water Quality (Hazard 1) 

Potential hazards arise when the WRF fails to treat recycled water to 

appropriate standard prior to irrigation.  A number of conceivable 

mechanisms / pathways exist for this process to occur including: 

 Poor maintenance of WRF. 

 Failure of WRF treatment processes / short-circuiting of treatment 

processes. 

 Leaks in the reticulated recycled water mains or in storage tank. 

Potential consequences of the identified hazards include: 

 Nutrient overloading of irrigation areas leading to excessive 

leaching of nutrients to downslope areas / groundwater with 

resultant stress being placed on downslope vegetation and 

environment. 

 Clogging of subsurface irrigation systems on lots leading to failure 

of system / resurfacing of recycled water and subsequent public 

health issues from human / out of specification recycled water 

contact. 



 

martens 
 

Concept Recycled Water Management Scheme: 

67 Kurrajong Road, Kurrajong, NSW 

P1504885JR03V04 – October 2018 

Page 23 

 

Table 9 summarises the risk assessment of degraded recycled water 

quality.  The risk assessment assumes the following risk management 

measures: 

 WRF shall be maintained in perpetuity by the Community 

Association. 

 Regular water quality testing (including laboratory testing) shall be 

carried out to validate the quality of recycled water being 

delivered to dedicated irrigation areas. 

 Regular checks of the reticulated recycled water mains and 

recycled water storage tank shall be undertaken by the 

Community Association to ensure that any system leaks are 

identified and fixed as soon as they are identified. 

 Dedicated irrigation areas are designed with a factor of safety 

included with regards to hydraulic capacity of the soils (Section 

3.5). 

 Considerable distance exists between the site and downslope 

receiving environments which decreases the likelihood of impacts 

on downslope areas. 

Table 9: Risk Assessment for Hazard 1. 

Risk / Pathway 

Cause 
Likelihood 

Consequence Risk (Worst 

Case) Public Health Environment 

WRF failure Possible Insignificant Insignificant Low 

Leaks from 

recycled water 

main / storage 

tank 

Rare Minor Insignificant Low 

Overloading / 

clogging of 

irrigation areas 

Unlikely Minor Insignificant Low 

Nutrient impacts 

on vegetation 
Possible Insignificant Insignificant Low 

4.4 System Leaks and Overflows (Hazard 2) 

Potential hazards arise when the recycled water system overflows / leaks.  

A number of conceivable mechanisms / pathways exist for this process 

to occur including: 

 Leaks / blockages in the gravity / rising mains to the WRF. 

 Pump failure at SPS or WRF leading to overflows from the SPS or 

WRF. 
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 Structural failure of SPS or WRF tanks. 

Potential consequences of the identified hazards include: 

 Public health issues such as illness or, in extreme cases, death 

arising from ingestion of pathogens in untreated sewage / 

recycled water. 

 Loss of public amenity arising from sewage being present in public 

places. 

Table 10 summarises the risk assessment of system leaks.  The risk 

assessment assumes the following risk management measures: 

 Regular checks and maintenance of the pumps, tanks, alarms 

and control infrastructure of the WRF, SPS and reticulated 

recycled water mains and storage tank shall be undertaken by 

the Community Association to ensure that any system issues are 

identified and fixed as soon as they are identified. 

 WRF treatment tank is designed with a capacity of 40 kL, which is 

more than double the mean daily wastewater generation rate. 

 WRF recycled water tank is designed with a capacity of 250 kL, 

which equates to 15 days of storage at mean daily design 

wastewater generation rates. 

 SPS is designed with a capacity of 25 kL, which is approximately 3 

days storage capacity.  This will be sufficient time in which to 

organise system maintenance in the event of a pump failure at 

the SPS or issue with the WRF. 

 Overloading of the sewerage system, SPS or WRF during periods of 

extended or extreme wet weather are unlikely as the system shall 

be designed to prevent groundwater ingress into the system. 

 All transfer mains are to be buried at appropriate depths below 

finished ground surface (areas with vehicular loading) in 

accordance with WSA02 (2002) to protect them from mechanical 

damage. 

 All WRF components will have backup components onsite and 

automatic standby operation. 
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Table 10: Risk Assessment for Hazard 2. 

Risk / Pathway Cause Likelihood 

Consequence 
Risk (Worst 

Case) Public 

Health 
Environment 

Pump failure Possible Minor Insignificant Low 

Leaks / overflows from sewer, SPS 

or WRF 
Rare Minor Insignificant Very Low 

Overloading of sewer / SPS / WRF Unlikely Minor Insignificant  Very Low 

Transfer mains damage Rare Minor Insignificant Very Low 
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6 Attachment A – Site Plan 
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7 Attachment B – Water and Nutrient Balance Modelling 



Effluent Disposal Field - Water Balance Assessment
Method ST-XX  Revised 11.8.2010

 PROJECT DETAILS

Project 

Author Reviewed 

STEP 1 : ENTER SITE AND FIELD CHARACTERISTICS

FACTOR Enter Data Unit

0.35 - Effluent Application Rate 3.0 mm/day

21000 L/day Wet-Weather Storage (KL) 132.6 KL

7000 m
2

5250

2.5 mm/day 7000

STEP 2 : ENTER CLIMATE DATA

Source(s):

MONTHLY RAINFALL - R MONTHLY EVAPORATION - E

MONTH Enter Data Enter Data

JAN 74.10 186.40

FEB 70.70 148.00

MARCH 64.60 137.00

APRIL 50.70 97.10

MAY 30.00 66.50

JUNE 40.00 54.40

JULY 28.60 61.40

AUG 24.00 91.00

SEPT 33.70 122.80

OCT 42.80 161.80

NOV 66.20 175.10

DEC 56.40 198.10

STEP 3 : ASSESSMENT

MONTH NUMBER OF DAYS MONTHLY RAINFALL (mm) RETAINED RAINFALL MONTHLY  EVAPORATION CROP FACTOR 
EVAPO-TRANSPIRATION 

RATE 
DESIGN PERCOLATION

AVAILABE IRRIGATION  

CAPACITY
EFFLUENT APPLIED APPLICATION RATE 

INCREASE IN PONDING 

DEPTH OF  EFFLUENT 

CUMULATIVE PONDING 

DEPTH OF EFFLUENT FROM 

PREVIOUS MONTH 

DEPTH OF EFFLUENT 
PONDING DEPTH OF 

EFFLUENT 

WET-WEATHER STORAGE 

REQUIRED

- (days) (mm/month) (mm/month) (mm/month) - (mm/month) (mm/day) (mm/month) (L/month) (mm/month) (mm) (mm) (mm/month) (mm) (KL)

- DAY R RR = R x ( 1- RF) E CF ETR = E x CF  DP = DPR x DAYS AIC = ETR - RR +DP EA = DEL x DAY AR = EA / A D = (AIC - AR)
CPD = PD from previous 

month
DE = D + CPD PD WWS

JAN 31 74.10 48.2 186.40 0.80 149.1 77.5 178.5 651000 93.0 -85.5 0.0 -85.5 0.0 0.0

FEB 28 70.70 46.0 148.00 0.80 118.4 70.0 142.4 588000 84.0 -58.4 0.0 -58.4 0.0 0.0

MARCH 31 64.60 42.0 137.00 0.70 95.9 77.5 131.4 651000 93.0 -38.4 0.0 -38.4 0.0 0.0

APRIL 30 50.70 33.0 97.10 0.60 58.3 75.0 100.3 630000 90.0 -10.3 0.0 -10.3 0.0 0.0

MAY 31 30.00 19.5 66.50 0.50 33.3 77.5 91.3 651000 93.0 1.8 0.0 1.8 1.8 12.3

JUNE 30 40.00 26.0 54.40 0.50 27.2 75.0 76.2 630000 90.0 13.8 1.8 15.6 15.6 108.9

JULY 31 28.60 18.6 61.40 0.50 30.7 77.5 89.6 651000 93.0 3.4 15.6 18.9 18.9 132.6

AUG 31 24.00 15.6 91.00 0.60 54.6 77.5 116.5 651000 93.0 -23.5 18.9 -4.6 0.0 0.0

SEPT 30 33.70 21.9 122.80 0.70 86.0 75.0 139.1 630000 90.0 -49.1 0.0 -49.1 0.0 0.0

OCT 31 42.80 27.8 161.80 0.80 129.4 77.5 179.1 651000 93.0 -86.1 0.0 -86.1 0.0 0.0

NOV 30 66.20 43.0 175.10 0.80 140.1 75.0 172.1 630000 90.0 -82.1 0.0 -82.1 0.0 0.0

DEC 31 56.40 36.7 198.10 0.80 158.5 77.5 199.3 651000 93.0 -106.3 0.0 -106.3 0.0 0.0

67 Kurrajong Road, Kurrajong, NSW P1706231

MD AN 27.07.2018

Runoff Factor - RF

Daily Effluent Load  - DEL

Effluent Disposal Area - A

Design Percolation Rate (DPR)

Rainfall from Richmond UWS (Station No: 067021) and Evaporation data from Richmond RAAF Base (station No: 67033)
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Effluent Disposal Field - Annual Nutrient Balance Assessment
Method ST-14 Revised 20.3.2007

PROJECT DETAILS

Project Ref. No.

Author Reviewed Date Created

STEP 1 : ENTER SITE AND FIELD CHARACTERISTICS

FACTOR Enter Data Unit

Treatment System AWTS -

Effluent flow rate 450 L/day

Effluent N 18.2 mg/L

Effluent P 8.0 mg/L

Design soil depth 0.50 m

Soil P-sorption 410.0 mg/kg

Plant N uptake 200.0 kg/ha/year

Plant P uptake 20.0 kg/ha/year

STEP 2 : ASSESSMENT

N generated 2.99 kg/year

N consumed 2.99 kg/year

N balance 0.00 kg/year

Min Area 149 m2

P generated 1.31 kg/year

P consumed 0.30 kg/year

P balance 1.01 kg/year

P sorption 50.7 kg P/design soil depth

Field life (for P) 50.0 Years

Min Area 150 m2

Minimum Area 150 m2

MINIMUM NUTRIENT ASSIMILATION AREA

P1504885

12/08/2016

Subdivision of 67 Kurrajong Road, Kurrajong, NSW

MGD DMM

NITROGEN BUDGET FOR RE-USE FIELD

PHOSPHORUS BUDGET FOR RE-USE FIELD

6/37 Leighton Place, Hornsby, NSW 2077, Ph: (02) 9476 999 Fax: (02) 9476 8767, mail@martens.com.au, www.martens.com.au
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Dear Michael, 

 

RE: RESPONSE TO IPART RFI – DA 0830/15 FOR 37 LOT SUB-DIVISION AT 67 KURRAJONG 

ROAD, KURRAJONG, NSW. 

Background 

This advice has been prepared to address matters raised by IPART in their correspondence 

of 13 July 2018 (issued by Michael Conciatore).  Specifically the following are addressed: 

1. Request for a water balance for the re-use scheme 

2. Sewage pump station capacity. 

3. Noise and odour. 

Water Balance 

In respect of the scheme more generally, we bring to your attention the following matters 

which have been incorporated into the design: 

1. The scheme’s hydraulic load has included a conservative 1.33 factor of safety over 

the expected peak loads.  This means that the scheme has been designed for 4.0 

ep/dwelling (21 KL/d), well above design peak of 2.9 ep/dwelling (15.8 KL/d) based 

on Australian Bureau of Statistics population 2016 data for Kurrajong. 

2. The sub-surface irrigation areas include a 1.67 factor of safety over the irrigation 

loadings acceptable under AS 1547 (2012).  The scheme has allowed for 200 

m2/dwelling, this being equivalent to 3 mm/day, well below the acceptable rate 

of 5 mm/day. 

Notwithstanding the above, a water balance model for the re-use scheme has been 

prepared (see Attachment A).  The following data and assumptions were used: 

1. Richmond UWS rainfall data (BOM station 067021) and Richmond RAAF base 

evaporation data (BOM station 067033) were used. 

Posted   

Faxed   

Emailed X michaelm@clearviewlifestyle.com.au 

Courier   

By Hand   

Contact:  M. Dumas 

Our Ref:  P1706231JC05V01 

Pages:  3 + attachments 

cc.   

MMLM Unit Trust 

C/- Michael McCarthy 

 

(by email) 
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2. Hydraulic load of 21 kL/day. 

3. Total dispersal area of 7,000 m2. 

4. Deep percolation rate of 2.5 mm/day (this below the design 3 mm/day). 

The results of the water balance (Attachment A) are summarised as follows: 

1. Based on the above data and assumptions, a minimum of 132 KL of wet-weather 

storage would be required. 

2. We note that if a design percolation rate of 3 mm/day is adopted (as approved), 

then no storage would be required. 

3. The court approved scheme included a storage tank of 250 KL.  This exceeds the 

volume required based on the water balance modelling. Sufficient storage is 

therefore available to prevent waterlogging of irrigation areas or resurfacing of 

effluent. 

Further to the above, we note that the Court imposed Conditions of Consent (the consent) 

require a covenant to be placed over each lot for the effluent dispersal area, preventing 

lot owners from utilising irrigation areas for other purposes, and requiring owners to maintain 

the dispersal areas. 

Sewage Pump Station Capacity  

We note that the sewage pump station (SPS) is only required to collect sewage draining 

from approximately half of the approved development.  The balance of the site drains 

directly to the STP.  The storage capacity of 25 kL will constitute approximately 3.2 days 

capacity under a site flow of 15.8 KL/day, and 2.4 days under the adopted conservative 

peak flow of 21 KL/day. 

Noise and Odour 

The STP will be the commercially available Aquacell system, which is similar to the nearby 

‘Tallowood’ development in Kurrajong.  We note: 

1. The NSW Land and Environment Court consent did not impose conditions on the 

operation of the STP regarding noise or odour.  These issues were canvassed and 

considered by the Court and found to be of no material concern for the approved 

system.  We propose that further noise and odour assessments would be 

unnecessary and onerous. 

2. In support of the above, we note the following design elements in respect of noise: 

a. All air blowers, system controls and generators shall be housed in an 

appropriately designed shed that will preclude noise generation. 

b. All system pumps (within pump station, STP and effluent storage tank) shall 

be submerged and therefore shall generate no material nuisance noise. 
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3. In support of the above, we note the following design elements in respect of odour: 

a. Odour management shall include appropriate activated carbon filters (or 

similar to suit STP).  Cleaning and removal of accumulated solids shall 

generate no material nuisance odours. 

Please call our offices if you have any further queries regarding this matter. 

For and on behalf of 

MARTENS & ASSOCIATES PTY LTD 

 

 
 

MICHAEL DUMAS 
BEng(Engineering) 

Senior Environmental Engineer 
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ATTACHMENT A – WATER BALANCE CALCULATIONS 

 



Effluent Disposal Field - Water Balance Assessment
Method ST-XX  Revised 11.8.2010

 PROJECT DETAILS

Project 

Author Reviewed 

STEP 1 : ENTER SITE AND FIELD CHARACTERISTICS

FACTOR Enter Data Unit

0.35 - Effluent Application Rate 3.0 mm/day

21000 L/day Wet-Weather Storage (KL) 132.6 KL

7000 m
2

5250

2.5 mm/day 7000

STEP 2 : ENTER CLIMATE DATA

Source(s):

MONTHLY RAINFALL - R MONTHLY EVAPORATION - E

MONTH Enter Data Enter Data

JAN 74.10 186.40

FEB 70.70 148.00

MARCH 64.60 137.00

APRIL 50.70 97.10

MAY 30.00 66.50

JUNE 40.00 54.40

JULY 28.60 61.40

AUG 24.00 91.00

SEPT 33.70 122.80

OCT 42.80 161.80

NOV 66.20 175.10

DEC 56.40 198.10

STEP 3 : ASSESSMENT

MONTH NUMBER OF DAYS MONTHLY RAINFALL (mm) RETAINED RAINFALL MONTHLY  EVAPORATION CROP FACTOR 
EVAPO-TRANSPIRATION 

RATE 
DESIGN PERCOLATION

AVAILABE IRRIGATION  

CAPACITY
EFFLUENT APPLIED APPLICATION RATE 

INCREASE IN PONDING 

DEPTH OF  EFFLUENT 

CUMULATIVE PONDING 

DEPTH OF EFFLUENT FROM 

PREVIOUS MONTH 

DEPTH OF EFFLUENT 
PONDING DEPTH OF 

EFFLUENT 

WET-WEATHER STORAGE 

REQUIRED

- (days) (mm/month) (mm/month) (mm/month) - (mm/month) (mm/day) (mm/month) (L/month) (mm/month) (mm) (mm) (mm/month) (mm) (KL)

- DAY R RR = R x ( 1- RF) E CF ETR = E x CF  DP = DPR x DAYS AIC = ETR - RR +DP EA = DEL x DAY AR = EA / A D = (AIC - AR)
CPD = PD from previous 

month
DE = D + CPD PD WWS

JAN 31 74.10 48.2 186.40 0.80 149.1 77.5 178.5 651000 93.0 -85.5 0.0 -85.5 0.0 0.0

FEB 28 70.70 46.0 148.00 0.80 118.4 70.0 142.4 588000 84.0 -58.4 0.0 -58.4 0.0 0.0

MARCH 31 64.60 42.0 137.00 0.70 95.9 77.5 131.4 651000 93.0 -38.4 0.0 -38.4 0.0 0.0

APRIL 30 50.70 33.0 97.10 0.60 58.3 75.0 100.3 630000 90.0 -10.3 0.0 -10.3 0.0 0.0

MAY 31 30.00 19.5 66.50 0.50 33.3 77.5 91.3 651000 93.0 1.8 0.0 1.8 1.8 12.3

JUNE 30 40.00 26.0 54.40 0.50 27.2 75.0 76.2 630000 90.0 13.8 1.8 15.6 15.6 108.9

JULY 31 28.60 18.6 61.40 0.50 30.7 77.5 89.6 651000 93.0 3.4 15.6 18.9 18.9 132.6

AUG 31 24.00 15.6 91.00 0.60 54.6 77.5 116.5 651000 93.0 -23.5 18.9 -4.6 0.0 0.0

SEPT 30 33.70 21.9 122.80 0.70 86.0 75.0 139.1 630000 90.0 -49.1 0.0 -49.1 0.0 0.0

OCT 31 42.80 27.8 161.80 0.80 129.4 77.5 179.1 651000 93.0 -86.1 0.0 -86.1 0.0 0.0

NOV 30 66.20 43.0 175.10 0.80 140.1 75.0 172.1 630000 90.0 -82.1 0.0 -82.1 0.0 0.0

DEC 31 56.40 36.7 198.10 0.80 158.5 77.5 199.3 651000 93.0 -106.3 0.0 -106.3 0.0 0.0

67 Kurrajong Road, Kurrajong, NSW P1706231

MD AN 27.07.2018

Runoff Factor - RF

Daily Effluent Load  - DEL

Effluent Disposal Area - A

Design Percolation Rate (DPR)

Rainfall from Richmond UWS (Station No: 067021) and Evaporation data from Richmond RAAF Base (station No: 67033)
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Appendix 4.3.9.1 Kurrajong HACCP and HAZOP_WJ Approved



Revision 1 Attendees

W. Johnson W. Johnson W. Johnson

J. Taylor J. Taylor J. Taylor

M. Conciatore

H. Fisher

see RWQMP section 4 for company affiliations

DESIGN / 

CONCEPT 

STAGE 

HACCP

After 

Mitigation

Step Potential Hazard Preventative Measure Likelihood Consequenc

e

Resid. Risk Likelihood Consequ

ence

Resid. 

Risk

Uncertainty CCP Monitoring Records

Process unit Physical, chemical, biological, 

other

1 to 5 1 to 5 D + E 1 to 5 1 to 5 D + E Target Action How What How Where

1. Source water 

(sewage influent, 

collection lines, 

pump stations)

Physical contact with wastewater Covers on tanks, locks where appropriate, 

trained operators to access site, signage, 

difficult to access.  Training of services 

personnel. 

1 2 3 1 2 3 ± 1 N N No

Biological Hazard. Faecal matter in 

influent above specification. 

Additional pathogen load to 

treatment plant  resulting in out of 

spec treated water

Membrane UF treatment. On-line monitoring.  

Verification monitoring.  Actual pathogen removal 

likely to  be higher than operational target. 

Ongoing monitoring program includes biological 

parameters. Turbidity meter indicates membrane 

breach.

1 2 3 1 2 3 ± 1 N N No

Physical hazard. Exclude public & residence from plant and raw 

sewage access points through locked gates and 

locked plant rooms. Service technicians are trained 

and experienced in handling influent. Use correct 

PPE when required. Education of residents as to 

potential locations of contact. Signage indicating 

potential hazard.

2 2 4 1 1 2 ± 1 Y N N No

Chemical Hazard Buffer tank pH is monitored to detect changes 

to incoming influent. Buffer tank pumps don't 

transfer if pH is out of range. Educate 

residents to ensure only domestic sewage Is 

disposed of via the sewerage sytem.

3 2 5 3 1 4 ± 1 Y N N No

Blockage or break in sewerage 

network.

Properly designed sewer installed to Australian 

standards by qualified installers. Network is 

comparatively small, with majority gravity flow. 

Judicious planning of vegetation can minimise risk 

of root ingress into pipes. Proximity to readily 

available 24/7 service network to rectify potential 

blockages and breaks, once identified. Blockages 

can be quickly identified by residents prior to 

becoming an issue.

2 1 3 2 1 3 ± 1 Y N N No

2. Screen Chemical hazard. Non-compliant 

trade waste discharge up stream. 

Buffer tank pH is monitored to detect changes 

to incoming influent. Buffer tank pumps don't 

transfer if pH is out of range. Educate 

residents to ensure only domestic sewage Is 

disposed of via the sewerage sytem. Being a 

residential system, no sources of trade waste 

are present at this site.

2 2 4 2 2 4 ± 1 N N No

Residnets disposing of chemicals 

down the drain

Education of resident . pH monitoring of the 

influent, any out of range feed not accepted. 

Dilution of feed by other residents

2 2 4 2 1 3 ± 1 Y N N No

Screen may  block or fail. Routine  maintenance inspections.   Adequately 

sized inlet screen to mitigate blockages or failures. 

High level alarms. Overflow back to buffer tanks. 

Remote monitoring to identify issues and allow 

rapid response.

2 1 3 2 1 3 ± 1 Y N N No

Screenings and grit need to be 

removed from site and accidental 

discharge to environment may 

result with potential public 

contact to pathogens. Contractor 

may contact the contaminants via 

the skin or inhalation

Ensure appropriately experienced and licensed 

contractors are used for maintenance of systems.  

Contractors use adequate PPE to mitigate against 

ingestion, skin contact and inhalation. Remediate 

spills immediately and exclude public from the spill 

point until rectified. Size sludge pit to minimize 

pump out frequency.

2 2 4 1 2 3 ± 1 Y N N No

3. MBR (Aerators, 

Mixed Liquor, 

Membranes)

Chemical hazard - pH sensitive

Shock loads

High MLSS will reduce effects of shock loads.  pH 

exclusion in pre-treatment prevents delivery of non-

compliant water to MBR. MBRs are inherently 

resistent to shock load due to design. Buffer tank 

acts as a dilution.

2 2 4 2 1 3 ± 1 N N No

Chemical hazard - pH neutral DO indicator of biomass health.  High MLSS - shock 

resistance.  ???????

3 1 4 3 1 4 ± 1 No

Chemical hazard - Chemical 

cleaning process destroys biomass

Appropriate procedures. Operator training.  Slow 

down production to allow biomass to rebuild.  Last 

resort, shutdown and re-seed.  Maintain biomass in 

biology tanks. Membranes are contained in 

separate tanks, therefore the biomass can be 

maintained in the biology tanks.

3 1 4 2 1 3 ± 1 N N No

Chemical cleaning damages 

membranes. 

Appropriate procedures. Operator training. 

Membranes selected for broad compatability 

range. In the event membranes are damaged, 

breach would be detected by turbidity probe. 

3 3 5 1 3 4 ± 1 Y Y CCP Turbidity < 2 NTU Turbidity > 2 NTU Online turbidity

Biological hazard

Over aeration - nitrification 

reduces pH in tank

Operator training. DO monitoring. pH probe in 

filtrate pit is indicator of bioreactor pH.

3 2 5 3 2 5 ± 1 N N

Biological hazard

Under aeration failure.

1) electrical  

2) diffuser

Blowers are alarmed for electrical failure.  Pressure 

transducers on aeration system detect diffuser 

blockages.  Separate blowers supply biology and 

membrane. Routine Maintenance Program with 

visual inspection.

DO probe  alarmed for aeration failure. Consider 

installation of duty standby blowers.

2 2 4 2 1 3 ± 1 Y N N No

Biological hazard

Loss of biomass due to lack of 

feed. 

Residential estate is likely populated at all times. 

Experience shows biomass can sustain health over 

several days.   Plant throughput can be slowed to 

allow the biomass to reach equilibrium with lower 

flow rate. 

1 2 3 1 2 3 ± 1 Y N N No

Critical Levels Corrective Action

Y or N

To be approved by the Technical Manager

Approved By and Date: W. Johnson

Before Mitigation
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Process unit Physical, chemical, biological, 

other

1 to 5 1 to 5 D + E 1 to 5 1 to 5 D + E Target Action How What How Where

1. Source water 

(sewage influent, 

collection lines, 

pump stations)

Physical contact with wastewater Covers on tanks, locks where appropriate, 

trained operators to access site, signage, 

difficult to access.  Training of services 

personnel. 

1 2 3 1 2 3 ± 1 N N No

Y or N

Biological hazard

Membrane failure allowing 

pathogens through, either by gross 

rupturing or pinholing

Upstream screen to protect membranes from 

foreign matter.

Membrane selection with a broad compatibility 

range.

Level and overflow alarms (prevent membranes 

drying out).

Online turbidity measurement of filtrate. Turbidity 

shutdown alarm. 

2 3 5 2 3 5 ± 2 Y N Y N CCP1 NTU < 2 NTU > 2 Online turbidity

Physical hazard

Leave drain valve open, emptying 

membrane tank

Operator training. Remove valve handles.  Low 

level alarm on membrane tank. 

1 2 3 1 2 3 ± 1 Y N N No

Physical hazard

Faulty connections to/from 

membrane filter.

Good pipe work design and flexible connections 

used. Use stainless steel clamps and screws. Online 

turbidity to maintain spec. 

2 3 5 1 3 4 ± 1 Y N Y N CCP1 Turbidity < 2 NTU Turbidity > 2 NTU Online turbidity

Physical hazard

Loss of air scour due to large 

bubble size (broken diffuser). 

Appropriate design.Inspection. Pressure 

transducers with low pressure alarm

2 1 3 2 1 3 ± 1 Y N N No

Physical hazard

Faulty membrane installed

Quality checks at manufacturing, construction, 

commissioning.

Manufacturers approval

Verification during commissioning . Water Quality 

Testing. Turbidity monitoring

2 3 5 1 3 4 ± 1 Y N Y N CCP1 Turbidity < 2 NTU Turbidity > 2 NTU Online turbidity

Sludge needs to be removed from 

site and accidental discharge to 

environment may result with 

potential public contact to 

pathogens. Operator handling also 

implies human exposure risk

Ensure contractors are adequately trained and 

licensed. Exclude public access and 

immediately rectify spills. Use appropriate PPE 

to avoid inhalation and skin contact.  

Supervision by Aquacell staff. 

1 3 4 1 3 4 ± 1 Y N N No

Sludge wasting may fail leading to 

disruption of plant function

Sludge is manually wasted. Ensure wasted sludge 

flows to sludge tank and is not contacted by 

humans.

3 1 4 3 1 4 ± 1 Y N N No

4. Irrigation System 

and Storage Tanks 

Exposure hazard, improper use of 

treated water.

Education program for occupants. Lilac coloured 

pipes and fittings. Signage indicating treated water 

usage. No taps on irrigation network, as it is a 

properly designed sub-surface irrigation network. 

Treatment plant operating correctly

1 3 4 1 3 4 ± 2 N N No

Degredation in water quality and 

delivery due to biofilm growth

Correct sizing of irrigaton field and storage tanks. 

Flushing point on irrigation system installed. Tank 

level alarms if irrigation system blocks. Regular flow 

prevents stagnation of water. Short retention times 

in storage tanks.

2 3 5 1 3 4 ± 2 N N No

Irrigation pump may fail Small pump which is readily available. Duty 

standby can be considered. Adequate storage 

volume in buffer and irrigation tank to allow time 

for pump to be replaced. Irrigation tank and buffer 

tank can be pump  out if necessary.

2 3 5 1 3 4 ± 1 N N No

Irrigation pipes or fittings may fail Seperately operable irrigation zones so problem 

zones can be isolated. Routine checks to look for 

pooling or leaking.  Adequate storage volume in 

buffer and irrigation tank to allow time for pump to 

be replaced. Irrigation tank and buffer tank can be 

pump  out if necessary. Signage on residential lots, 

and education through community title to inform 

residents not to disturb irrigation pipes and fittings.

2 3 5 1 3 4 ± 1 N N No

11. General Prolonged power outages Buffer tank can hold approximately 6 times daily 

demand. Buffer tank can be pumped out. Plant 

could be powered by generator.

1 2 3 1 2 3 ± 1 N N No

Extreme weather (flooding/heat) Critical equipment under cover where practical. 

Equipment selected appropriate to worst case 

conditions. Pump out can be used if plant is 

disabled.

1 4 5 1 4 5 ± 1 N N No

Earth quake Pump out can be used if plant is disabled. 1 4 5 1 4 5 ± 1 N N No

Fire Pump out can be used if plant is disabled. 

Vegetation is maintained around plant.

1 4 5 1 4 5 ± 1 N N No

Human actions (sabotage) Pump out can be used if plant is disabled. Plant is in 

gated estate to prevent any access from general 

public.

1 3 4 1 3 4 ± 1 N N No



HAZOP 

Checklist

67 Kurrajong Rd Revision 1 

Attendees
Technical Manager W. Johnson W. 

Johnson

23-Aug-18 J. Taylor J. Taylor
Revision 3

W. Johnson 23/8/2018 To be approved by the 

Technical Manager
see RWQMP section 4 for company affiliations

HAZOP
Item Deviation Consequence Causes Safeguards Actions Who Due Date Status
Equipment, tank, 

process unit
Condition such as no 

flow, high flow, pH 

change

What happens Why does it happen Valves, alarms, instrument, 

design

To be done to mitigate

1. Source water 

(sewage input, 

collection lines)

No influent Low levels, not providing 

enough flow to biology

Low influent production

Blockage or linebreak 

upstream of buffer tank

Low level switch to protect 

downstream equipment if 

no feed is available.

Out of spec influent 

quality

Upsets biological process and 

possibly membranes

Long storage time turns 

septic, contaminated waste, 

other upsets

pH probe which turns 

influent pump off if pH low. 

Pump out tank if required

Influent feed not used Septicity develops, buffer tank 

overflows

Treatement plant offline, 

treated water tank full

Buffer tank and treated 

water tank can be pumped 

out if required

High influent flow Buffer tank fills up Flooding of sewer pit, 

stormwater ingress, high 

demand due to community 

activities

Additional capcity built into 

plant, buffer tank volume 6 

times daily flow, buffer tank 

can be pumped out if 

required
Reverse Flow Back-up in inlet pipe Blockage in pipework or 

failed check valve.

Properly designed system. 

Regular maintenance and 

inspection. Use of check 

valves. Monitoring levels in 

pump station and buffer 

tanks.

Low level

High level Buffer tank fills up. Overflow 

to sump

Treatement plant offline, 

treated water tank full

Buffer tank and treated 

water tank can be pumped 

out if required

High pressure Not possible in gravity flow 

section of scheme. Remaining 

pressurised scheme result of 

pump or pipe failture.

Potential blockage in pipe. 

Oversized pump. 

Adequately designed 

system. Majority of scheme 

is gravity flow.

Low pressure Not possible in gravity flow 

section of scheme. Remaining 

pressurised scheme result of 

pump or pipe failture, or 

breakage.

Breakge downstream. Pump 

failure.

Adequately designed 

system. Majority of scheme 

is gravity flow.

Tank rupture Spill of influent to 

environment

Earthquake, subsidence, 

flood, flotation

Good design. Fit for purpose 

tank. Minimum levels 

maintained in tank to 

prevent floatation.

Revision 2 Attendees (January, 2016)
Project Name: 

Project Engineer: 

Date of Assessment:

Revision: 

Approved By and Date:

as for 'no influent'

HAZOP Workshop Attendees



HAZOP
Item Deviation Consequence Causes Safeguards Actions Who Due Date Status
Equipment, tank, 

process unit
Condition such as no 

flow, high flow, pH 

change

What happens Why does it happen Valves, alarms, instrument, 

design

To be done to mitigate

pH outside expected 

range

Biological process upset Influent pH pH meter in buffer tank

Start up/ shutdown No- issue

Isolation No requirement for isolation

Cleaning no requirement for cleaning

2. Screen No Flow No feed into biology tanks Screen blockage, motor trip Level switches, motor 

overload, screen overflow to 

buffer or sludge tank

High flow Overflow Screen blockage High level alarms and 

control logic, screen 

overflows to buffer or 

sludge tank.
Reverse flow from sewer 

overflow

Not possible because it is 

pumped into screen.

Level

High pressure in 

pumped line

Damage pipe and pump Blockage Trip and alarm on pump

Composition Foaming and possible 

overflow

Detergents and/or 

microbiology

Sealing lids. Overflow to 

buffer or sludge tank.

Start up/ shutdown No Issues

3.MBR No Flow into MBR Biomass dies No flow from upstream Low level alarm

No flow out of MBR No effluent produced Membrane fouling, jammed 

actuated valve, pipe 

blockage, turbidity alarms, 

filtrate pump failure

Turbidity alarm, actuated 

valve  alarm, regular 

membrane cleaning, flux 

rate monitoring, air scour of 

membranes

Sludge build up in base 

of tank

No flux through membranes. 

Blocked diffusers preventing 

air scour

Poor influent screening. 

Blocked diffusers preventing 

air scouring

Inspections.  Monitoring 

scouring air pressure

High flow High level and overflows Over-pumping in from 

previous tank. Blocked 

recirculation lines.

Level alarms

High flux through 

membrane

More rapid membrane fouling High trans-membrane 

pressure. Chemical 

membrane clean

Turbidity meter. Flux 

monitoring.

High air pressure Damage pipe and blower. 

Damage membranes

Diffuser blockage Thermal overloads on 

blowers. Scour air pressure 

monitoring

As for 'flow'



HAZOP
Item Deviation Consequence Causes Safeguards Actions Who Due Date Status
Equipment, tank, 

process unit
Condition such as no 

flow, high flow, pH 

change

What happens Why does it happen Valves, alarms, instrument, 

design

To be done to mitigate

pH drops Biomass dies. Corrosion. Out 

of spec water quality pH

Nitrification in aeration 

tanks does not have 

sufficient alkalinity 

therefore dropping pH

Filtrate pH  meter. DO 

control. Can consider 

alkalinity dosing.

Low air flow Biomass negatively impacted. 

Membrane fouling from lack 

of scouring and BOD removal.

Aeration fails. 

High MLSS 

DO probe, blower alarms

Monitoring of MLSS/DO. 

Monitoring biology air 

pressure.

Low levels No flux through membrane

Membrane dries out and/or 

fouls

Biomass dies

Faulty actuated valve Low level alarm

High level Overflows Over-pumping in from 

previous tank. Recirculation 

pumps blocked or damaged.

Level alarms. Adjustment of 

recirculation valves lines 

from bio to MBR. 

Low pressure on air lines Low air supply. Membranes 

do not scour properly. 

Anaerobic conditions

Broken diffuser or air pipe DO monitoring for Bio (not 

MBR). Pressure monitoring 

of membrane and biology air

High air pressure Damage pipes and pumps Blockage in pipes or 

diffusers

thermal overloads on 

blowers

High permeate pressure Not possible

Composition Biomass impacted and 

biological treatment lost. 

Membranes damaged.

Toxins in waste water DO probe. Influent pH 

probe.

4. Filtrate pit High level Overflow Pump failure, level switch 

failure, filtrate valve failure

Fault pump detection, 

overflow pipe

Inaccurate turbidity 

reading

 false alarms, instrument 

failure

Failure of turbidity probe. 

Biofilm in filtrate pit or lines

Routine servicing and 

calibration

Low level Dry running pump, turbidity 

probe function

Failure float switch Low level alarm

No flow or overflow Same as low and high level

5 Irrigation 

system and 

storage tanks

Low level Dry running of pumps Irrigation pump fails to stop Level switch and low level 

alarm

High level Overflows to environment Failure of irrigation 

controller or solenoid 

valves.

Level alarms. Treatment 

plant stops processing



HAZOP
Item Deviation Consequence Causes Safeguards Actions Who Due Date Status
Equipment, tank, 

process unit
Condition such as no 

flow, high flow, pH 

change

What happens Why does it happen Valves, alarms, instrument, 

design

To be done to mitigate

Low pressure not disposing of water 

uniformally

irrigation pump stops Routine inspections of 

irrigation areas

high pressure irrigation pump stops 

prematurely

blocked lines high level alarm in irrigation 

tank

Reverse flow in mains 

supply

not possible - no cross 

conneciton potential

6. Manual Work Maintenance Damage to equipment Poor workmanship Following Work Instructions

Maintenance Chemical spills Chemical handling Following Work Instructions



Risk

1 2 3 4 5

1 Low Low Low Moderate High

2 Low Low Moderate High Very High

3 Low Moderate High Very High Very High

4 Low Moderate High Very High Very High

5 Low Moderate High Very High Very High

Qualitative measures of likelihood

Level Descriptor Example of Description

1 Rare May occur only in exceptional circumstances very rarely > annual

2 Unlikely Could occur in unusual circumstances chance of annual occurence

3 Possible Might occur or should be expected to occur under certain circumstances chance of monthly occurence

4 Likely Will probably occur chance of weekly occurence

5 Almost Certain Is expected to occur chance of daily occurrence

Qualitative measures of consequence

Level Descriptor Example of Description

1 Insignificant Insignificant impact or not detectable

2 Minor Health - Minor impact on contact population, first aid treatment

Environment - Minimal and short term harm to the environment

3 Moderate Health - Moderate impact on contact population, medical treatment required

Environment - Significant harm to the local environment for a short period

4 Major Health - Major impact on contact population, extensive injuries

Environment - significant harm to the environment

5 Catastrophic Health - Potentially lethal on on contact population, death

Environment - significant, widespread harm outside local area

Decision Tree

Consequences
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Risk Matrix

1 2 3 4 5
1 Low Low Low Moderate High
2 Low Low Moderate High Very High
3 Low Moderate High Very High Very High
4 Low Moderate High Very High Very High
5 Low Moderate High Very High Very High

Qualitative measures of likelihood

Level Descriptor Example of Description
1 Rare May occur only in exceptional circumstances very rarely > annual
2 Unlikely Could occur in unusual circumstances chance of annual occurence
3 Possible Might occur or should be expected to occur under certain circumstances chance of monthly occurence
4 Likely Will probably occur chance of weekly occurence
5 Almost Certain Is expected to occur chance of daily occurrence

Qualitative measures of consequence

Level Descriptor Example of Description
1 Insignificant Insignificant impact or not detectable
2 Minor Health - Minor impact on contact population, first aid treatment

Environment - Minimal and short term harm to the environment
3 Moderate Health - Moderate impact on contact population, medical treatment required

Environment - Significant harm to the local environment for a short period
4 Major Health - Major impact on contact population, extensive injuries

Environment - significant harm to the environment
5 Catastrophic Health - Potentially lethal on on contact population, death

Environment - significant, widespread harm outside local area
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Attachment B - Construction and Business Risk Assessment

hughf
Text Box
Appendix 4.3.9.2 Kurrajong Construction and Business Operation Risk Assessment - ADDITIONAL DOCUMENT



Construction and Business Operations Risk Assessment

Project Name:          

    

Risk Risk
Construction Insufficient information available to 

construct the infrastructure
Infrastructure incomplete or not 
correctly installed

3 Possible 3 Moderate High -Detailed process flow diagram, P&ID, electrical 
drawings, civil drawings, mechanical fabrication drawings
- Detailed GA and installation drawings
- Detailed valve, equipment and instrument schedules
- Project Manager with waste water treatment 
experience overseeing the project to ensure design is 
complete prior to construction commencing
- Project Manager relates detailed information to 
construction team and oversees construction

1 Rare 3 Moderate Low

Issued for construction drawings not 
followed accurately

Infrastructure does not operate 
correctly. Effluent quality may be 
outside specification. Plant may not 
achieve design capacity.

3 Possible 3 Moderate High - Installation to be supervised by competent Aquacell 
staff member
- Construction by employees or contractors with prior 
experience installation Aquacell plants
- Detailed commissioning check sheets to ensure plant is 
systematically checked against design prior to start up

1 Rare 2 Minor Low

Wrong equipment delivered by 
supplier and subsequently installed 
during construction

Infrastructure does not operate 
correctly. Effluent quality may be 
outside specification. Plant may not 
achieve design capacity.

4 Likely 2 Minor Medium - Detailed purchase orders including supplier part 
number
- all goods checked in against goods inwards note, 
purchase order and supplier delivery docket to ensure 
ordered part has been correctly supplied
- Incoming goods labelled and stored in dedicate project 
bay

1 Rare 2 Minor Low

Correct equipment supplied but 
mixed up and installed in the wrong 
position on site

Treatment plant does not produce 
required effluent quality

2 Unlikely 2 Minor Low - Detailed P&ID with tag numbers that match valve, 
instrument and equipment schedules
- detailed commissioning check sheets used by 
Commissioning Engineer to verify installed equipment 
against the P&ID

1 Rare 1 Insignificant Low

Treated plant cannot be constructed 
as designed and drawn

Treatment plant cannot be completed 
with design change

4 Likely 3 Moderate High - Treatment plant modelled with 3D software so entire 
assembly can reviewed prior to 2D fabrication drawings 
being  developed
- design review prior to issue for construction drawings 
being developed which considers constructability of the 
plant

2 Unlikely 1 Insignificant Low

Treatment plant contains design 
omission or oversight

Non-compliant treated water produced, 
spill or other adverse environmental 
condition occurs

2 Unlikely 4 Major High - HACCP and HAZOP undertaken prior to issued for 
construction drawings
- HACCP and HAZOP conducted by multidisciplinary team 
to consider all aspects of the plant design
- Peer review of design calculations to check their validity

1 Rare 2 M Low

Reticulation pipe work not correctly 
installed

Non-compliant and possibly non-
operational reticulation system

3 Possible 3 Moderate High - reticulation system designed by suitably qualified 
person
- licensed plumber used to supervise and install the 
reticulation system
- system installed compliant with relevant Australian 
Standards

2 Unlikely 1 Insignificant Low

Plant, irrigation field or reticulation 
network installed in incorrect place

Location contrary to approvals which 
have been granted

3 Possible 4 Major Very High - Surveyors used where necessary to mark boundaries 
and ensure infrastructure installed in DA approved area

1 Rare 1 Insignificant Low

Pipe across Vincent Road installed in 
the incorrect place

Pipe not within designated easement 3 Possible 4 Major Very High - Surveyor used to mark location of pipe and ensure it is 
within designated easement

1 Rare 1 Insignificant Low

Working on public road to install 
pipe across Vincent Road

Injury to installer or public 3 Possible 4 Major Very High - Traffic Management Plan implemented to ensure safe 
work
- All approvals sought from local council prior to closing 
road and undertaking work

1 Rare 2 Minor Low

Activity
Consequence 

Mitigated RiskRisk Impact Control Strategy
Likelihood Consequence

Unmitigated Risk
Likelihood

Date of Assessment:

Revision:

Created:

Approved:

Personnel Consulted:

67 Kurrajong Rd

23rd August 2018

Revision 1

Justin Taylor

Justin Taylor

Justin Taylor
Michael Conciatore
Hugh Fisher



Unsafe work practices during 
construction

Injury to construction team or 
equipment damage

4 Likely 4 Major Very High - Work undertaken under the jurisdiction of Aquacell's 
WHS System including, but not limited to procedures for 
risk assessment, working at heights, confined space, 
manual handling etc.
- Safe Work Method Statements developed to cover the 
activities undertaken during construction
- Licensed persons used to undertake work where 
necessary
- Construction WHS considered at design phase so the 
plant can be constructed safely, e.g., lifting hooks added 
to heavy equipment
- Correct equipment used to undertake the tasks, e.g., 
crane for lifting plant in to place

2 Unlikely 2 Minor Low

Interruption to residents during 
construction

Resident complaints 3 Possible 2 Minor Medium - Keep noise to a minimum
- Work only during normal hours
- Workers to keep clear of traffic ways and not park cars 
or leave materials such that they interrupt the peaceful 
enjoyment of the residents
- Rubbish to be removed from site as soon as practically 
possible

2 Unlikely 1 Insignificant Low

Waste generated on site during 
construction

Environmental contamination 3 Possible 2 Minor Medium - all waste to be removed from site as soon as practical, 
preferably daily
- where waste cannot be immediately removed from site 
it is stored such that it cannot be blown or washed into 
the local environment
- recyclable material returned to Aquacell for recycling

1 Rare 1 Insignificant Low

Chemical spill during construction Environmental contamination 3 Possible 2 Minor Medium - minimise number of chemicals used during construction
- bring chemicals onto site only when required
- do not store chemicals on site when they are not 
needed
- ensure MSD and appropriate clean up materials are 
available on site

1 Rare 1 Insignificant Low

Plant produces effluent which is out 
of specification during start up 
phase

Environmental contamination 4 Likely 4 Major Very High - online instrumentation measure critical parameters and 
causes plant to alarm if effluent is not suitable for 
discharge
- water quality can be verified with hand held 
instrumentation which the Commissioning Engineer 
carries
- out of specification water can be held in the treated 
water tank and be tankered off site if required

1 Rare 1 Insignificant Low

Construction of infrastructure not 
completed on time

Residents cannot get occupancy 3 Possible 3 Moderate High - install balance tank as first stage of project. Sewage can 
be collected in the balance tank and tankered out if 
there are any delays constructing the treatment plant or 
irrigation field

2 Unlikely 1 Insignificant Low

Long lead time items are no longer 
available in quoted lead time

Residents cannot get occupancy 2 Unlikely 3 Moderate Medium - Long lead time items ordered as soon as issued for 
construction design approved
- Long lead time items generally have an alternate which 
could be used if required

1 Rare 1 Insignificant Low

Business Operations Business Interruption, e.g. fire, 
flood, natural disaster

Aquacell unable to complete 
construction

1 Rare 5 Catastrophic High - Business interruption insurance in place
- Procedures in place to minimise disruption, e.g., digital 
files archived off site
- Construction works could be undertaken on site if 
Aquacell workshop was unavailable

1 Rare 3 Moderate Low

Financial Risk - Aquacell Cash Flow Aquacell unable to complete 
construction

2 Unlikely 4 Major High - Project Manager manages against agreed budget
- Project Manager aims to run the project cash flow 
positive if practical
- Project has milestone payments to ensure Aquacell has 
a revenue stream through the duration of the project
- Aquacell has other income streams from servicing and 
operations to smooth business cash flows
- Ongoing management reviews of business wide cash 
flow to forecast and manage periods of low cash flow

1 Rare 2 Minor Low



Financial Risk - Supplier Insolvency Aquacell not able to receive parts which 
have been ordered. Loss of deposits or 
payments already made

2 Unlikely 3 Moderate High - Aquacell's standard terms are to pay for the goods once 
received
- Aquacell's standard terms are 60 days
- Where deposits are required, they are negotiated to 
minimum amounts to mitigate risk
- Where goods are not provided due to supplier 
insolvency, an equivalent alternate could be sourced

1 Rare 2 Minor Low

Financial Risk - Customer Insolvency Aquacell does not get paid for the costs 
they have incurred

1 Rare 3 Moderate Low - Milestone payments negotiated into the contract to 
minimise financial exposure
- Active debtor management to ensure overdue amounts 
are collected

1 Rare 2 Minor Low

Technical Plant doesn't operate as designed due to 
oversight, omission or error

2 Unlikely 4 Major High - Aquacell recruit suitably qualified design personnel who 
are competent to design to required infrastructure
- Where skills are required outside Aquacell's core 
competency, appropriately qualified persons are 
contracted to undertake the work
- Aquacell maintains Professional Indemnity insurance to 
mitigate costs associated with technical failures

1 Rare 2 Minor Low

Contract Labour Contractor does, or omits to do 
something that causes harm or damage

3 Possible 3 Moderate High - Contractor's management to ensure contractors are 
reviewed prior to commencing work
- Each contractors relevant insurances, licenses and safe 
work method statements are reviewed prior to 
engagement
- Contractor insurance

2 Unlikely 2 Minor Low

Personnel - key persons leave the 
company

Plant cannot be constructed and built 
with staff available

3 Possible 3 Moderate High - disciplined design procedures and storage of 
documentation to allow others to continue should a staff 
member become unavailable
- Standard design blocks which can be reused on each 
project rather than requiring bespoke designs for each 
project
- other employees within Aquacell have similar skills and 
could continue the work to completion

1 Rare 2 Minor Low

Contractual - Aquacell and client 
disagree on scope

Delays 3 Possible 3 Moderate High - a detailed contract between the customer and Aquacell 
is put in place prior to commencement of works. This 
document is the reference document and both parties 
are bound by it

2 Unlikely 2 Minor Low

Contractual - Aquacell and 
supplier/contractor disagree on 
scope

Delays 3 Possible 3 Moderate High - Aquacell only order items with a formal purchase order 
backed by a set of standard terms and conditions. Scope, 
price and payment terms are clearly defined prior to 
purchase

2 Unlikely 2 Minor Low

Resource - insufficient resources 
available

Delays 3 Possible 3 Moderate High - Aquacell staff have multiple skill sets and can be 
redeployed within the business to satisfy short term 
resource deficiencies
- Aquacell have established relationships with a number 
of external contractors who could be called upon if the 
incumbent was unable to complete the job in a timely 
manner

2 Unlikely 1 Insignificant Low

Safety - Employees Injury, Lost time, costs to business 4 Likely 4 Major Very High - WHS system developed and in place
- Staff training in WHS procedures
- SWMS developed for tasks work which is carried out
- Correct methods of work identified and appropriate 
equipment used to ensure risks associated with work are 
as low as practically possible
- Workers Compensation insurance in place to minimise 
business costs should an injury occur

1 Rare 2 Minor Low

Safety - Contractors Injury, Lost time, costs to business 4 Likely 4 Major Very High - WHS system developed and in place
- Contractors to supply SWMS prior to commencing work
- Contractor selection to ensure appropriate persons 
selected to undertake work, and licensed where 
necessary
- Contractor management to ensure selected contractors 
have workers compensation policy and other appropriate 
insurances in place prior to providing them with a 
purchase order

1 Rare 2 Minor Low



Organisational - restructure, sale of 
business etc.

Project delivery compromised 1 Rare 3 Moderate Low - Aquacell is 100% privately owned with no third parties 
or holding companies and therefore are unlikely to be 
sold or restructured at short notice. Any organisational 
change will be negotiated with the current project and 
work load in mind

1 Rare 1 Insignificant Low
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1. Introduction 

The 67 Kurrajong Rd Residential Community Development is a 35-dwelling residential estate, being developed 
by the PRJM Pty Ltd.  It located on the southern side of Kurrajong Road to the east of the intersection of 
Kurrajong Road with the Old Bells Line of Road.  Kurrajong is located 75 kilometres north-west of Sydney, in the 
local government area of the City of Hawkesbury.    

The development was approved subject to granting by IPART of a Network Operator License and Retail Supplier 
Licence and construction of a blackwater treatment plant with designated areas for sub-surface irrigation. 
Potable water is being supplied by Hawkesbury Council’s existing potable water reticulation, however Council 
do not intend to provide sewer reticulation for this area. 

An Aquacell S20 blackwater treatment plant is to be installed to service all 35 dwellings.  The client will provide 
gravity sewer reticulation from each dwelling, as well as sub-irrigation reticulation adjacent to the treatment 
plant.  There is no effluent reuse/recycling proposed for this site, only wastewater disposal.  The treated effluent 
is to be discharged to the environment via sub-surface irrigation, in compliance with WICA and Council s68 
approvals. 

Blackwater treatment system, including the sewer and irrigation reticulation, is to provide an efficient, reliable 
and complete effluent wastewater disposal system for the entire 35 dwellings of the 67 Kurrajong Rd Residential 
Community Development, Kurrajong.  The proposed Aquacell blackwater system is self-contained and does not 
place any demand on council’s sewerage network.  The treated effluent is disposed of via sub-surface irrigation 
of an allotted areas within the boundaries of the development. The proposed blackwater treatment plant will 
utilise wastewater discharged from the facility and irrigate via subsurface irrigation at a rate of 21kL/day.  

Effective management of domestic sewage and wastewater is an important consideration for human health and 
the environment.  Effective management of this facility requires the active involvement of the residential 
community representatives, the 67 Kurrajong Rd Community Association, as well as the system maintenance 
and operator contractor, Aquacell. 

This Sewage Management Plan (SMP) is prepared in accordance with the requirements of the Local Government 
Regulations and WICA Network Operator and Retail Supplier Licence requirements. 

The SMP is to regulate and manage the selection, design, installation, operation and maintenance of on-site 
sewage management systems. The benefits of an on-site sewage management plan are: 

 Better catchment management; 
 A consistent message to householders and on-site sewage operators;  
 A coordinated approach to liaise with industry, including developers, professional consultants, private 

certifiers, service agents and plumbers. 

2. Purpose and Scope of the Sewage Management Plan 

The purpose of the on-site Sewage Management Plan is to: 
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 Guide landholders towards sustainable on-site management of domestic sewage and effluent water. 
 Protect and enhance the quality of public health and the environment within the Kurrajong and 

Hawkesbury Shire Council Local Government Area (LGA).  
 Assist landowner to prioritise resources for the efficient regulation and monitoring of On-site Sewage 

Management Systems. 
 Coordinate monitoring, environmental assessment and data collection related to On-site Sewage 

Management. 
 Allow for site assessment on risk management basis and consideration of alternate solutions on 

environmentally sensitive sites.  

3. Objectives 

The objectives of the On-Site Sewage Management Plan are to provide for the safe collection, treatment and 
disposal of wastewater generated by the 67 Kurrajong Rd community.  

Sewage contains bacteria, viruses, parasites and other disease-causing organisms. Contact with effluent should 
be minimised or eliminated, particularly for children. Insects can also act as a vector for disease where they have 
access to effluent.  Residuals, such as composted material, should be handled carefully. Treated sewage should 
not be used on edible plants that are consumed without cooking. 

On-site Sewage Management systems should be selected, sited, designed, constructed, operated and 
maintained to ensure: 

 Protection of surface water - surface waters are not contaminated by any flow from treated systems and 
land application areas (including effluent, rainfall run-off and contaminated groundwater flow). 

 Protection of groundwater - groundwater will not be contaminated by any flow from either the treatment 
systems or land application areas.  

 Protection of land and vegetation - land is not contaminated by any flow from treatment systems, 
effluent, rainfall run-off or removed tank solids.   

 Protection of community amenity - quality of life shall not be unreasonably interfered with. Where 
possible, systems should enhance the local amenity - special consideration should be given to aesthetics, 
odour, dust, disease vectors and excessive noise.    

 Conservation and reuse of resources - the resources in domestic wastewater (including nutrients, organic 
matter and water) should be identified and utilised as much as possible within the bounds posed by the 
other performance objectives; water conservation should be practiced and wastewater production should 
be minimised. 

4. Goals 

The goals of the On-site Sewage Management Plan are to: 

 Ensure sustainable on-site sewage management for the 67 Kurrajong Rd Community development. 
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 Identify roles and responsibilities for the sewage management system. 
 To identify communication channels for emergency response and complaints. 

 
5. Roles and Responsibilities 

The 67 Kurrajong Rd Residential Development blackwater system will be built by Aquacell and 
owned/managed by the 67 Kurrajong Rd Community Association (KCA).  The system consists of an effluent 
treatment plant, sewage collection reticulation network and a sub-surface irrigation reticulation network for 
the disposal of the treated effluent.  There is no effluent recycling or reuse on this site. 

The following table defines roles and responsibilities of KCA and Aquacell, given the ownership and contract 
status. 

 

Table 1: Roles and Responsibilities of 67 Kurrajong Residential Development Blackwater Treatment System 

Role/Responsibility 
Sewage Collection Network 

Blackwater 
Treatment Plant 

Irrigation 
Disposal Scheme 

KCA Aquacell KCA Aquacell KCA Aquacell 
Blackwater 
Treatment System 
- Owner 

 X  X  X  

Treated Effluent - 
Supplier 

    X  X 

SMP 
Preparation and Approval  X  X  X 
Statutory reporting  X  X  X 
System audit  X  X  X 

Operation and 
Maintenance 

Operation  X  X  X 

 Maintenance  X  X  X 

 
Logs: incident, maint., 
complaint, calibration, audit, 
non-compliance 

 X  X  X 

 
Water sample collection and 
forwarding 

   X   

 
Management of water testing 
contract 

   X   

Manage 
Environmental Risk 

Initial risk assessment and LCA 
per SMP 

 X  X  X 

 Resident/neighbour education X X X X X X 
Communication 
Strategy 

Development X X X X X X 

 Implementation X X X X X X 
 Maintenance X X X X X X 
 Feedback X X X X X X 
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Role/Responsibility 
Sewage Collection Network 

Blackwater 
Treatment Plant 

Irrigation 
Disposal Scheme 

KCA Aquacell KCA Aquacell KCA Aquacell 
 Evaluation X X X X X X 
 Review X X X X X X 

Incidents and 
Emergencies 

Identification of potential 
incidents and emergencies 

X X X X X X 

 

Development of protocols, 
response actions, 
responsibilities and 
communications 

 X  X  X 

Training of 
employees and 
contractors 

  X  X  X 

Documentation 
and Reporting 

Notification of non-compliances 
and incidents to DHS/EPA 

 X  X  X 

Reviews SMP  X  X  X 

 

6. Overview of the Sewage Management System 

The purpose of the overview is to outline factors that will affect the efficient and appropriate functioning of on-
site Sewage Management Systems within the 67 Kurrajong Rd Residential Development. 

6.1 Sewage collection 

Sewage collected from the homes on the site flows by gravity through the sewerage network to the buffer 
collection tank.  

6.2 Treatment Process 

6.2.1 Overview 

The treatment process has been selected based on application of the Australian Guidelines for Water 
Recycling: Managing Health and Environmental Risks (Phase 1) (2006). 

A risk minimisation approach has been adopted which involves the use of sub-surface irrigation and an irrigation 
area blocked to public access.  In addition, as this is a waste disposal project, there is no reuse of treated water 
allowed.  The risk of human contact with pathogens from the plant is therefore limited to workers on the plant 
and addressed in the use of safe work practises.   

The treatment process will be MBR technology which is capable of achieving significant pathogen reduction and 
very high treated water quality.  This, combined with an extremely low risk of human contact during normal 
operations, ensure that the risk to human health is eliminated. 
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The process selected to achieve the required water quality as discussed above, and described in further detail 
in the following sections, is shown below. 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 6.1 – Treatment process to achieve treated effluent fit for subsurface irrigation. 
 

The expected wastewater quality and typical treated water quality is shown in table 6.2.   

Table 6.2 Expected raw wastewater quality and typical treated water quality 
Parameter Expected Wastewater  Typical Treated 

Water  
Biochemical 
Oxygen 
demand (BOD) 

300-600 mg/L < 20 mg/L 

Suspended 
solids 

200-400 mg/L < 30 mg/L 

pH 6.5-8.5 5.5 - 7.5 
Oil and grease < 50 mg/L < 5 mg/L 
Total nitrogen 85mg/L < 18 mg/L 
Total phosphorous 20 mg/L < 8 mg/L 
E. coli 106-108 cfu/100mL < 10 cfu/100mL 
Turbidity  < 2 NTU 

 

Biological 
Treatment 

Membrane 
Filtration 

Subsurface 
Irrigation 

Periodic 
disposal off site 

Semi Annual 
Chemical Clean 

Treated 
Water 

Storage 

Pre-screen 

Buffer Tank 

Screenings to 
off-site disposal 

Sewer from 
residence 

Waste 
Sludge Tank 
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6.2.2 Buffer Tank 

Wastewater collected from the community residence is directed to a 100 kL concrete buffer tank.  When the 
residential community is fully populated (i.e. 35 lots in total), 15.8 kL/day of wastewater will be produced.  This 
buffer tank will provide up to 6 days storage capacity.  Should the tank need to be emptied due to the treatment 
plant being off line, a tanker will be called in to empty the buffer tank and remove it for disposal off site. 

6.2.3 Pre-screen 

Wastewater is pumped from the buffer tank to the pre-screen on demand.  The pre-screen is a 2mm spiral sieve 
screen.  Screenings are captured, washed and dewatered, then discharged into a wheelie bin via a continuous 
bagging system.  Screenings are sent off site to land fill. 

Odours from screenings has been minimised by enclosing the pre-screen and ensuring that screenings are 
captured in a sealed bag.  

The pre-screen is designed to remove fibrous material and large foreign objects, while retaining as little solid 
organic matter as practical.  The screen wastewater is then sent to biological treatment. 

6.2.4 Biological Treatment 

The biological process uses aerobic treatment to break down and digest the organic matter that contributes to 
biological oxygen demand (BOD).  The aerobic zone uses air blowers and diffusers to distribute air within the 
reactor to supply the necessary oxygen for biological digestion to take place. 

6.2.5 Membrane Filtration  

Ultrafiltration membranes (flat sheet 2x BC100 with nominal pore size 0.04 µm) are used to separate the 
biomass from the treated water.  In addition to removing essentially all the suspended solids, a substantial 
amount of the pathogens present in the wastewater are also removed in this process step. 

The membrane is an integral part of the biological process and the combination is usually referred to as a 
membrane bioreactor (MBR). 

Periodic chemical cleaning of the membranes is required to maintain performance.  This will be carried out using 
sodium hypochlorite and citric acid, and occur approximately once every 3-6 months.  Spent chemicals will be 
neutralised and discharged to the sludge tank for periodic disposal. 

6.2.6 Treated Water Storage 

The final treated water will be sent to treated water storage tank, 46 kL in volume.  The treated water is to be 
discharge to the environment via sub-surface irrigation. 

6.3 Irrigation System 

Treated water from the storage tank is automatically distributed to subsurface irrigation via an irrigation control 
system. The irrigation system is controlled independently from the treatment plant, and is based on level in the 
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treated water storage tank. When water is available, a pump sends water to one of five irrigation zones. Solenoid 
valves switch the irrigation zones in sequence and timers in the control panel control the duration of irrigation 
to each zone.  This ensures no single area is over irrigated and minimises the risk of surface pooling.  

7. Description of End Use 

7.1 Overview 

The treated water produced by the treatment process is intended for sub-surface irrigation disposal within the 
lower section of the 67 Kurrajong Rd Community development, and not for distribution beyond the boundaries 
of the irrigation area. 

7.2 Acceptable Uses 

The treated water is intended only for disposal by subsurface irrigation in the designated area within the 67 
Kurrajong Rd development. The treatment process and associated risk has been assessed on that basis, and 
although the water quality may exceed the requirements, it is not intended for reuse or disposal by any other 
means.  

8. Managing Human Health Risks 

8.1 Overview  

The report prepared by Martens Consulting Engineers, Concept Recycled Water Management Scheme – 67 
Kurrajong Rd, Kurrajong NSW – October 2016 includes a preliminary risk assessment for managing human 
health risks.  The document is attached as Appendix A.  

This SMP focuses on the assessment and management of risks relating to the end uses of sub-surface 
irrigation. 

A summary of the key human health risks and mitigation measures is provided in table 8.1, and detailed 
further in the following sections. 

A HAZOP and HCCP analysis has been previously carried out for the nearby Tallowood project to assist in 
determining the risks and associated mitigation measures with that development and has been used as a 
template for this plan. A copy of the risk assessment is provided in Appendix B.  
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Table 8.1 – Summary of health risk and mitigation measures 

Risk 

 

Management Measures Risk after 
mitigation 

Workers exposed 
to recycled  water 

Exposure in minimised by: 
 No above ground uses. 
 Irrigation is subsurface, so no exposure to humans. 
 Signage will be provided to warn people of the use of treated water in 

allotted irrigation area. 
 Site inductions of workers and visitors to include reference to the 

presence of treated effluent and the necessary precautions to take. 
 

Low 

Connection to 
irrigation 
reticulation 

 Plumbing check for connection before delivering treated water to 
irrigation network. 

 Site inductions for any plumbing staff to include details on treated 
effluent water use. 

 Any plumbing mods to have management approval and qualified 
certification and inspection.   

 Signage where treated effluent is being used to warn and advise 
precautions.  

 Sub-surface irrigation network does not cross connect with any other 
water (potable or otherwise) network. 

 

Low 

Inappropriate use  No above ground treated effluent water taps. 
 All treated effluent reticulation is sub-surface and the reticulation 

network is isolated and not connected to any other network.  The 
chance for human contact is minimal. 

 Signage will be displayed, where sub-surface irrigation is being carried 
out, to warn and advise precautions. 

 

Low 

Spray drift and 
runoff 

 All irrigation is sub-surface. 
 No above ground irrigation, hence no spray drift possible. 
 No wet weather storage is required hence sub-surface irrigation 

possible all year round. 
 

Low 

Contaminants in 
water that are 
detrimental to 
health 

 Chemical contaminant levels in the treated effluent are expected to be 
very low. No special management practises are required. 

Low 
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8.2 Workers Exposed to Treated Effluent 

The water quality of the treated effluent is such that health risks are minimal. However, it is important that on-
site workers and people that may come into contact with treated effluent are educated about the presence of 
treated effluent on site. This includes washing hands before eating, drinking, or smoking. 

Signage will be provided to warn people of the potential presence of treated effluent in the allotted irrigation 
zone. 

Site inductions of workers and visitors should also include reference to the presence of treated effluent and the 
necessary precautions to take. 

The above measures make this a low-level risk. 

8.3 Cross Connections 

There is no dual pipe system or recycled water taps located anywhere in the development. Reuse is not 
permitted and the disposal network will be largely inaccessible, underground, and sign posted. 

The above measures are considered sufficient to eliminate cross connection risk.  

8.4 Treated Effluent Outlets 

There will be no above ground tap bibs that are fed with treated effluent.  These will only be rainwater or potable 
water.  

8.5 Spray Drift and Runoff 

Treated effluent will solely be used for sub-surface irrigation of the allotted irrigation zone/area on site 

Wet weather storage is not required on site.  Refer to Effluent Management Investigations report prepared by 
Woodlots and Wetlands Pty Ltd.  This report states that sub-surface irrigation is possible all year round (even 
during wet weather) as the soil characteristics and the area allocated enable irrigation all year round.  The chance 
for runoff due to soil saturation is minimal. 

These measures are sufficient to consider no spray drift will occur and determine runoff to be a low risk. 

8.6 Contaminants  

Chemical contaminant levels in the treated effluent are expected to be very low.  No special management 
practises are required. 
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9. Managing Environmental Risks 

9.1 Overview 

A risk assessment approach will be undertaken to establish controls for environmental risks associated with 
the treated effluent treatment and use. 

Various control and monitoring measures will be implemented to manage and mitigate environmental risks. 
Risks to be assessed include soil capability and irrigation risks, noise and odour.  A summary of these is 
provided in table 9.1, and detailed further in the following sections.  

 
Table 9.1 – Summary of environmental risks and mitigation measures 

Risk 

 

Management Measures Risk after 
mitigation 

Nutrients and 
salinity in irrigation 
water 

 LCA conducted and confirms nutrient load is not an issue.  Low 

Spray drift and 
runoff to the 
environment  

 Spray drift prevented by using subsurface drip irrigation. 
 Runoff low level risk refer to LCA report 

Low 

Chemical 
contaminants in 
the water 

 Chemical concentration in treated effluent is expected to be low. 
 Chemical usage on site is minimal and spent chemicals are 

neutralised and discharged to the sludge tank for periodic disposal 
off site. 

Low 

Noise  Treatment plant is situated on site in a cut-away section in the hill 
side, which helps to reduce operational noise.  Equipment that 
produces noise, such as blowers, are enclosed in noise reduction 
acoustic enclosures to minimise noise pollution. 

Low 

Odour  Covered tanks and enclosed equipment used 
 Aerobic process, so septic smells are not expected 

Low 

 

9.2 Nutrients and Salinity 

A land capability assessment has been incorporated into the Martens report for the 67 Kurrajong Rd Residential 
Community site and is attached as Appendix A. This assessment indicated that the irrigation area within this site 
do not contain saline soils.  This is an important result as it means that salinity will not limit the site’s usefulness 
for treated effluent irrigation. 
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The report concludes that there is minimal risk of any runoff occurring to the local water ways. The report further 
concludes that the expected concentration of nitrogen and phosphorus in the effluent do not represent a 
significant environmental risk.  

10. Communication  

The 67 Kurrajong Rd Community Association are to liaise with Aquacell to ensure existing and new residents 
are informed of the wastewater disposal system and how to ensure that it is protected from inappropriate 
disposal of wastes to the sewer. 
 
This will include addition of community specific information to the Aquacell website, and attendance at 
community meetings as required. 

11. Monitoring and Reporting 

11.1 Monitoring 

11.1.1 Monitoring of Treatment Plant Operation 

Operational monitoring of the treatment plant is carried out by a combination of site visits for routine servicing 
and remote monitoring.  

Routine service visits are carried out monthly for the purpose of checking and calibrating instruments, 
checking plant operation and performing chemical cleans on the membrane when needed. Periodic inspection 
of the irrigation field is also carried out to check for signs of water surface pooling or uneven irrigation.  

Remote monitoring is used to allow daily checks on plant operation. Operating data are logged every 5-
minutes to the Aquacell server to assist with trouble shooting and for reporting purposes.  

System failures or operational issues are dealt with as they arise by Aquacell service personnel.  

11.1.2 Validation Monitoring 

In order to ensure the installed system is performing as intended, a series of 8 samples will be collected over 8 
weeks and analysed as per table 11.1.  A validation report will be prepared summarising these results.  

The target water quality is based on the low risk of subsurface irrigation in an area with controlled and restricted 
access, as outlined in section 8.   

Table 3.8 of the Australian Guidelines for Water Recycling: Managing Health and Environmental Risks (Phase 1) 
(NHMRC 2006) is used as a guide to an appropriate water quality. This table provides guidance on the water 
quality objectives for various uses.  As a conservative target the figures for “Landscape irrigation – trees, shrubs, 
public gardens, etc.” can be used.  This site has the additional mitigating measure of no public access and 
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subsurface irrigation.  The additional monitoring parameter of membrane turbidity is added to ensure 
membrane integrity is maintained, as this provides the bulk of the required pathogen reduction.  

Table 11.1: Verification Monitoring and target water quality 

Parameter Feed Treated Water Target Quality 

E. coli  Weekly Weekly < 1,000 cfu/100mL 

BOD Weekly Weekly < 20 mg/L 

Suspended Solids Weekly  Weekly < 30 mg/L 

Turbidity  N/A continuous < 5 NTU 

 

11.1.3 Ongoing Monitoring of Treated Water Quality 

Treated water quality is monitored by reference to critical control point operating values. The turbidity of the 
treated water effluent is the critical control point for the plant and will be maintained at or below 5 NTU.  An 
alert level will be maintained at > 2 NTU to give advance warning of a potential problem and trigger an 
investigation into the cause. If the turbidity exceeds 5 NTU the plant will shutdown and stop delivering water 
to the storage tank.  

The treated water turbidity will logged every 5 minutes and stored on Aquacell’s server.  

The buffer capacity is sufficient to ensure the plant can be down for periods for service or breakdown, with 
offsite disposal of waste by pump out a fall-back option for extended periods.  

As an added water quality monitor, treated water E. coli levels will be tested at least quarterly to ensure the 
water meets the requirement shown in table 11.1.  

11.2 Complaints and Faults Procedure 

A record of any complaints received shall be kept by Aquacell, as well as responses and any corrective actions 
taken. Aquacell will follow the complaints procedure as documented in IMS CS030-3 Complaints Handling and 
Dispute Resolution Policy. A copy is available on request.  

12. Management of incidents and emergencies 

Aquacell maintains a community contact and FAQ section of its website with procedures relating to the 
management of emergencies.   This will be updated to include the 67 Kurrajong Rd Community Association. 
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The specific responses to potential incidents and emergencies have been compiled with reference to IPART 
Incident Notification by private sector water licensees, WICA 2006, Water – Incident Notification August 2009, 
Section 2, Incident Notification Process. 
   

 
Table 12.1: Incidents and emergencies 

 
Hazards and events 
that may lead to 
emergencies 

Immediate Response Corrective Action Authorities 
What Who What Who What Who 

Non-conformance of 
water with critical limits 

If detected by online instrument, plant 
automatically shuts off supply 

  
  

Aquacell If fault persists, Aquacell to disable 
effluent disposal and notify the 67 
Kurrajong Rd Community while they 
continue to troubleshoot and resolve.  

Aquacell Has non-compliant water 
been discharged?  If yes, notify 
authorities in accordance with 
WICA licence conditions.  

Aquacell 

Response to 
exceedances of water 
quality targets 

If detected by water testing, evaluate severity 
to determine whether plant should be 
shutdown.  Order immediate reset. 

Aquacell If fault persists, Aquacell to disable 
effluent disposal and notify the 67 
Kurrajong Rd Community while they 
continue to troubleshoot and resolve. 

Aquacell Has non-compliant water 
been discharged?  If yes, notify 
authorities in accordance with 
WICA licence conditions.  

Aquacell 

Accidents that increase 
level of contamination 
in source water 

Collection tank continuously monitored for pH.  
Feed pump disabled when pH outside limits. 

Aquacell Aquacell to review cause and treat if 
possible. If not possible to treat safely, 
arrange pump out.  

Aquacell   

Equipment breakdown 
and mechanical failure 

Blowers and pumps are alarmed for 
malfunction.  Alarm received by operator.  
Operator to log in and inspect operation of 
plant.  Disable plant if required. 

Aquacell Repair Aquacell   

Cross-connections Not applicable – no reuse in place.       

Gas build-up As this an outdoors plant, the risk of harmful 
concentrations of hazardous gases such as 
methane and ammonia is extremely low.   

Aquacell Investigate any odour complaints or 
unusual odour occurrences.  

Aquacell   

Prolonged power 
outages 

Power failures cause delivery pumps and 
filtrate solenoid valves to shut.  There is 
sufficient buffer capacity to hold water for at 
least several days. Power outages beyond this 
are unlikely.  

 If buffer tanks fills during a prolonged 
power outage, arrange pump out.  

67 
Kurrajong 
Rd 

  

 
Aquacell, as the contracted operator and licence holder will immediately notify the appropriate authorities of 
any incident that potentially places public health at risk in accordance with the WICA general regulation 2008, 
Schedule 1, Part 1, cl. 1(2)(a,b) and Schedule 2, Part 1, cl. 1(2)(a,b) 
 
IPART and NSW Health will be notified immediately by Aquacell if any of the following incidents occur: 

 
 An emergency or incident that potentially places public health at risk. 
 Any changes to the SMP or operation of the treatment process that may potentially impact achieving the 

required water quality objectives. 
 

NSW Health information is: 
C/- Nepean Hospital 
Derby Street 
PENRITH NSW 2750 

  Phone: 02 47342022  
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EPA NSW 
Phone: 131 555 

 
67 Kurrajong Rd Community Association primary contact person is: 

TBA… 
 
Aquacell Primary contact for notifications is: 
 
 Justin Taylor General Manager, Aquacell 
 Address: 64 Alexander St Crows Nest NSW 2065 

Phone:  02 4721 0545 
Mobile:  0417 652 079 
Email:  justint@aquacell.com.au 
 

If an incident occurs, Aquacell are responsible for completing an incident report using a form provided in 
Appendix C.  

13. Operator, contractor and end user awareness and training 

All employees, including contractors, that are working on the blackwater treatment system must be 
appropriately trained, and qualified, and records kept by their employer to document training.  It is the 
responsibility of the Aquacell to ensure that their staff and subcontractors are suitably qualified and trained to 
carry out work on the recycled water system. 

Aquacell operators are made aware of approval conditions and instructed on occupational health and safety 
requirements as part of their training.  An induction program helps ensure new employees understand what is 
required and operate accordingly.  

Training needs for individual Aquacell employees are identified and adequate resources made available during 
the induction phase. Annual performance reviews help identify additional training requirements and set 
performance targets. Training records are kept at the Aquacell head office.  

The 67 Kurrajong Rd Community Association is provided with a copy of the SMP and additional awareness 
information is available in the Aquacell website.  

14. Community involvement and awareness 

All residents and potential residents are made aware of the existence of the on-site wastewater treatment 
system on disposal areas during the early stages of their move or planned move to the community.  The area 
where the treatment plant is located and the disposal field are clearly marked.  
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The association is provided with a copy of the SMP which is available to all members of the community. 
Additional general and site-specific information is provided on the Aquacell website.  

15. Research and development 

The design and operation of the backwater plant is the responsibility of Aquacell.  The technology used is state 
of the art, and is continually being improved through experience and active research.  Any improvements that 
are identified will be presented to TRC for assessment of potential savings or improvements in efficiency. 

Aquacell continuously monitor the regulatory environment.  Any changes to regulations that potentially alter 
the operating requirements of the plant will be assessed.  Where appropriate these changes can be made to 
ensure the required water quality is met in the most efficient and economical way. 

16. Auditing, review and improvement programs 

This SMP will be reviewed on an annual basis or when a major change or addition to the blackwater treatment 
system is implemented. The review will take into consideration changes to: 

 Customer base 
 Water quality 
 WICA guidelines 
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Appendix A – Recycled Water Management Scheme Report (Martens Report)  
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Appendix B – HAZOP and HCCP 
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Appendix C – Incident report  
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1. DOCUMENTATION CREATION AND REVIEW 
 

Revision Date Author Reviewer Comments 
Draft 17 January 2018 Gregor R. Colin F. Draft based on Tallowood IOP 
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2. EXECUTIVE SUMMARY 
 

This IOP contains important information regarding the following recycled water scheme: 

 

AQUACELL PROJECT NO: A0111 

MODEL NUMBER:  Aquacell S20 

YEAR OF CONSTRUCTION: 2018 

 

OWNER:   67 Kurrajong Rd Community Association 

    c/- [TBA] 

 

APPLICATION:   Blackwater Water Recycling and sub-surface irrigation 

LOCATION:   67 Kurrajong Rd, 

    Kurrajong NSW 2758 

 

 

1. The wastewater disposal system consists of the following main elements 

 Gravity sewer reticulation to each dwelling to a single 100kL collection tank. 

 A blackwater treatment plant located on the lowest point on the east side of the development. 

 Treated effluent sub-surface irrigation, including irrigation reticulation.  The designated irrigation area is 
within the boundaries of the development and has restricted access to the community and public. 

 

2. The wastewater is sourced from each of the 35 dwellings within the proposed development. 
 

3. The design Capacity of blackwater treatment plant is 21kL/day.  The wastewater is collected into a 
100kL Buffer Tank, providing approximately 6 days storage. 
 

4. The system is managed according to this Infrastructure Operating Plan (IOP) that has been developed 
specifically for this site, in accordance with Aquacell’s obligations under: 

 the Water Industry Competition Act 2006 

 Aquacell Pty Ltd Network Operator’s Licence – In progress 

 Aquacell Pty Ltd Retail Supplier’s Licence – In progress 

 Section 68 of the Local Government Act 
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Aquacell, as the licensee, will ensure that the Infrastructure Operating Plan is fully implemented, is kept 
under regular review and all of its activities are carried out in accordance with this plan.  Aquacell will, if the 
Minister so directs, amend this IOP in accordance with the Minister’s direction. 
 
The Minister or IPART will be provided with a report, prepared by an approved auditor, if any significant 
change is made to this Infrastructure Operating Plan.  
 
 

3. WICA LICENSES 
The water industry infrastructure referred to in this license are covered under the following Water Industry 
Competition Act (WICA) Licenses: 
 

 Network Operator’s Licence – application in progress  
 Retail supplier’s licence – application in progress 

 
The Network Operator’s License has been obtained in accordance with the Water Industry Competition Act 
(2006) and the associated Regulation. 
 
The Network Operator’s License and Retail Operator’s License application have been submitted to IPART 
and are yet to be approved. 
 

4. PERFORMANCE CRITERIA AND LEVEL OF SERVICE 
 
Plant performance and level of service are measured against two key indicators: 
 

 Quality – the delivered water quality set out in the current revision of the Sewage Management Plan. 
 Quantity – the volume agreed and documented with the end user. Where the user does not specify 

a quantity, the plants rated capacity is the upper limiting quantity. 
 
Plant performance is monitored as follows: 
 

 Quality – critical control points ensure that product which does not meet the required treated water 
quality is not transferred for irrigation. Out of specification water would be removed for offsite 
disposal 

 Quantity – flowmeters record the total treated water and this volume is reported in a monthly report 
to the customer. 
 

The end user is supplied with a monthly report which summarises the plants performance during the month. 
It includes: 
 

 Volume of treated water supplied 
 Summary of activities which have been undertaken on the plant during the reporting period 
 Significant upcoming work which may need to be undertaken 

 

5. ASSET MANAGEMENT 
The assets covered by this plan are used for the reticulation, treatment, storage, conveyance and disposal 
of sewage. This includes pipes, tanks, pumps, aerators, valves, instrumentation and the electrical and 
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control systems associated with these items. The operation and maintenance manual provides a detailed 
equipment schedule. 
 
All assets are installed with the area of Operation defined in the Network Operator’s License at the 67 
Kurrajong Rd residential development in Kurrajong. This area is formally defined as Lot 1 in DP1185012. 
 
Aquacell reproduced the Asset Replacement Risk Assessment for the Tallowood development for the 
purposes of this report. The risk assessment considers production, financial, health and environment 
impacts. This risk assessment is included in Appendix A. This risk assessment is used to determine asset 
replacement and maintenance strategies. 
 

5.1. Asset Replacement Strategy 
 

The asset replacement risk assessment in Appendix A indicates the risk of unforeseen or unpredicted 
failures which interrupt service are low. The treatment plant has significant upstream and downstream 
buffering which creates opportunity to undertake work on the plant without interrupting service to the 
end user. Assets are relatively low cost and preventative or predictive activities will often exceed the cost 
of the asset. For this reason, the asset replacement strategy is generally reactive. A detailed justification 
of this approach is included in Section 5.2.Maintenance Strategy 

 
Aquacell has listed plant assets and their life expectancy in the Asset Replacement Schedule shown in 
the Operations and Maintenance manual and repeated as Appendix B in this document. This schedule 
allows Aquacell to forecast asset replacements over an extended period, and budget accordingly. 
 
5.2. Maintenance Strategy 

 
The asset replacement risk assessment indicates that equipment failures have low consequence and 
minimal impact on the end user. This analysis has been used to determine the most appropriate 
maintenance strategy for the plant. 
 
The treatment plant is subject to routine servicing by an Aquacell Service Technician. The purpose of 
these visits is to check the plant and undertake preventative activities to ensure the plant operates 
without interruption. Equipment is serviced and maintained in line with manufacturer’s 
recommendations and Aquacell’s experience. 
 
When considering scheduled replacement of assets, the approach has a reactive component. This is a 
deliberate approach made after consideration of the asset replacement risk assessment contained in 
Appendix A which highlights the following conclusions: 
 

 The plant will automatically shut down if an asset fails. This ensures there are no uncontrolled 
discharges of out of specification water to the environment 

 There is significant buffer tank capacity at the head of the works to cover short term plant 
interruptions. The buffer tank has 100kL capacity and the calculated demand at full development 
is 15.8 kL/day. The buffer tank represents 6 days of storage capacity for incoming sewage. 

 Aquacell attend site regularly as part of a service regime. Service Technicians are able to observe 
equipment in operation and detect changes in equipment performance that require further 
investigation 

 The treatment plant is remotely monitored on a daily basis by Service Technicians who are able 
to note changes in operation that may be early indicators of asset failure, for example membrane 
turbidity and blower pressures 
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 Components are locally sourced and readily available from suppliers. Typically, items are on the 
shelf, or have very short lead times. 

 The plant is located in western Sydney which is close to Aquacell’s Werrington office meaning 
that technicians can be dispatched to site quickly if required 

 The plant is located on the edge of the metropolitan area meaning that on the shelf parts can be 
sourced and delivered to site within a few hours 

 The skills and expertise required to undertake asset replacement are readily available through 
contractors should Aquacell staff be unavailable to complete the task 

 Some plant components have a duty-standby arrangement which allows the plant to operate 
even in the event of the failure of one unit 

 Many assets are relatively low cost compared to the cost of undertaking preventative 
maintenance activities, ie, the cost to replace pump bearings can exceed the cost of the pump 

 Asset components are typically low cost relative to the cost of predictive analysis such as oil 
sampling, vibration analysis or thermal imaging. Predictive maintenance is not considered a cost 
effect approach. 

 
For the above reasons, Aquacell will service plant and equipment as per manufacturer’s 
recommendations, however a run to fail approach will typically be adopted for replacement of assets. 
Where a Service Technician observes early symptoms of failure for any asset, the asset will be replaced 
prior to failure. 
 
Aqaucell’s service division hold a limited number of consumables and common spare parts which can be 
used during routine servicing and breakdown. Typically, spare parts specific to the site will not be held in 
stock for the following reasons: 
 

 some components of the plant are set up in a duty standby configuration 
 spare parts are readily available or substituted by an alternate supplier’s product or hire unit as 

identified in the control measures of the asset replacement risk assessment. 
 
The magnitude of the buffer capacity enables maintenance activities to be carried out at any time. The 
end user is advised where there are significant works or there is a prolonged interruption to the provision 
of treatment services. 
 
Aquacell are wholly responsible for the maintenance of the infrastructure and do not subcontract out 
regular maintenance to any third parties. Where required, some tasks are subcontracted to qualified 
suppliers to complete works for which Aquacell does not have the requisite expertise in house, eg, 
electrical work. Aquacell coordinate the activities and retain overall responsibility for the tasks. 

 

6. SEWAGE MANAGEMENT PLAN 
 
The Sewage Management Plan for the 67 Kurrajong Rd Residential Community Development has been 
prepared in accordance with WIC Act and is the reference document for managing the sewage treatment on 
site. The current document is Revision 1 and a copy is available on the server at the following location: 

  
S:\Projects\Aquacell Projects\XXXXXXX 

 

7. RETAIL SUPPLY MANAGEMENT PLAN 
 
The retail Supply Management Plan relates to Aquacell’s intention, conduct and practices when supplying 
water under its Retail Supplier’s Licence under WICA.  In addition, this retail supply management plan 
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addresses the events and circumstances that could adversely affect Aquacell’s ability to supply services to its 
customers, and the probability of occurrence of any such event.  Included are the measures taken to minimise 
the effect of the occurrence and arrangements made to arrange alternate supplies.  This document will be 
prepared to comply with the WICA legislation Schedule 2 clause 8 and accessible on Aquacell’s corporate 
server. 

 

8. OPERATIONS AND MAINTENANCE MANUAL 
This manual sets out to identify the systems, applications, materials and approach which were the basis for 
the construction of the project. This document will be prepared and be available and accessible on Aquacell’s 
corporate server. 
 
 

9. OTHER SUPPORTING DOCUMENTATION 
 

9.1. Aquacell’s  Website 
 

The website is regularly updated and contains information about Aquacell, the Management team, 
systems, projects and case studies of operations. The site also contains community information, 
brochures and FAQ’s along with information for plumbing contractors. 

 
www.aquacell.com.au 

 
9.2. Audit Reports 

 
The findings contained in any audit reports will be used as the basis for documentation and procedural 
modifications as part of Aquacell’s commitment to continual improvement. Audit reports are available 
on Aquacell’s website. 

 
www.aquacell.com.au 

 

10. INFRASTRUCTURE - DESIGN AND CONSTRUCTION 
 

10.1. History of Development 
 

The 67 Kurrajong Rd Residential Community Development is a 35-dwelling residential estate, being developed 
by the PRJM Pty Ltd.  It located on the southern side of Kurrajong Road to the east of the intersection of 
Kurrajong Road with the Old Bells Line of Road.  Kurrajong is located 75 kilometres north-west of Sydney, in 
the local government area of the City of Hawkesbury.   The development was approved on 30 June 2017 and 
made subject to granting by IPART of a Network Operator License and Retail Supplier Licence and construction 
of a blackwater treatment plant with designated areas for sub-surface irrigation.   

10.2. New Works covered under existing Network Operator’s License 
 

As the holder of the WICA Network Operator’s License, Aquacell are responsible for ensuring that all 
infrastructure is designed and constructed in compliance with all relevant regulations, codes, standards 
and license conditions. To that end, all new works, inclusive of alterations to any infrastructure must be 
described to, and approved by Aquacell prior to any works being undertaken.  
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In reviewing the proposed work, Aquacell will consider the following to determine if the  
 

- The type of waste which will be generated 
- The volume of waste which will be generated  
- The ability of the treatment plant to process the type and quantity of waste nominated 
- If all appropriate approvals are in place 
- If the works are compliant with the conditions of the Network Operators License 
 

 
10.3. Design and Construction of Sewerage Networks 

 
Hawkesbury City Council have clear guidelines pertaining to expected standards governing subdivisions and 
other development works. The Council publishes the Hawkesbury Development Control Plan 2002 that 
outlines their design and construction expectations.  
 
Within the Hawkesbury Development Control Plan, Appendix E, Part 1, Section 9 specifically considers 
sewerage. The stated purpose of the Section is: 
 

The purpose of this document is to provide some guidance to Developers submitting sewer designs 
for assessment and approval. It covers how to determine whether a project is a major or minor 
work, procedures regarding application, design criteria that differ from Sydney Water or the 
Department of Land and Water Conservation and items that are frequently overlooked when 
preparing a design. 

 
In submitting a Development Application, applicants are expected to comply with these requirements. An 
approved Development Application from the Council is a positive indicator to Aquacell that the design of a 
sewage system is compliant with local authority requirements. While local authority compliance is 
essential, it does not necessarily imply compliance with all conditions of the Network Operator’s License. 
Aquacell will consider if there are any gaps with the granted approval DA documentation and Network 
Operator’s License requirements. 
 
Hawkesbury City Council generally requires inspections and “as executed” drawings to be submitted to 
confirm the sewerage network has been constructed as designed. Again, this is a positive indicator that 
local authority requirements have been satisfied, and once Aquacell receive confirmation of this, it will 
consider if there are any further requirements to comply with Network Operator’s License requirements. 
 

10.4. Design and Construction of Treatment Plant 
 
Aquacell will design the sewage treatment plan to meet the requirements of the Martens report – On-Site 
Sewage Treatment Plant Specification, Community Title Development at 67 Kurrajong Rd, Kurrajong NSW 
dated 24 October 2017. 
 
 

10.5.  Design and Construction of Irrigation Disposal Areas 
 
The design and construction of irrigation disposal areas will be the responsibility of the developer and will 
meet the requirements of the Martens report – Concept Recycled Water Management Scheme – 67 
Kurrajong Rd, Kurrajong – October 2016.  
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11. CONNECTIONS TO SEWERAGE NETWORK 
As the holder of the WICA Network Operator’s License, Aquacell must approve all new connections made 
to the sites sewerage network. Aquacell must be made aware of all proposed connections to the network 
by the proposed connector by completing an Application for Connection to Aquacell Network. The 
application to connect will be assessed to determine if the type of sewage and the expected volumes can 
be handled within the capacity of the existing infrastructure. 
 
The following steps must be undertaken by an applicant to establish a new sewer connection in 
the 67 Kurrajong Rd Residential Community Development: 
 

 The applicant must complete a NSW Fair Trading Notice of Work for Plumbing and Drainage and 
follow NSW Fair Trading’s process including payment of any fees.  

 The applicant completes an Application for Connection to Aquacell Network and attaches the 
completed Notice of Work. Once Aquacell has this information they will consider the application. 
The connection will be assessed on the basis of: 
 

- Type of waste which will be discharged 
- Volume of waste which will be discharged 
- The ability of the existing infrastructure to handle the proposed waste stream 
- Whether or not the proposed connection will impact on other users of the system 

 
Aquacell may seek further information or clarification from the applicant prior to making a 
determination on the application.  
No connection works shall commence prior to Aquacell approving the application to connect. 

 The connection work is undertaken 
 The plumbing contractor completes and submits the NSW Fair Trading Certificate of 

Conformance for Plumbing and Drainage and has the work inspected as appropriate. 
 Within 21 days of the connection the applicant supplies Aquacell with copies of the Certificate 

of Conformance, and Sewer Service Diagram for the works which were completed. 
 
A copy of the Application for Connection to Aquacell Network can be found in the following location: 
 

S:\Projects\Aquacell Projects\xxxxx 

 
 

12. EMERGENCY PUMP OUT AND REPAIRS 
Emergency and incident response actions are outlined in the sites Sewage Management Plan and the 
Operations and Maintenance Manual. Throughout this documentation, and in the various risk assessments 
that support them, it has been identified that the buffer tank, and or the irrigation storage tank may need to 
be pumped out from time to time. Listed below are local contractors who could be contacted to pump out 
the tanks: 
 

No Fuss Liquid Waste 
12/8-10 Smith Street 
Emu Plains, NSW, 2750 
02 4735 8966 
Open 24 hours 
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Remondis Liquid Waste 
32-36 Christie Street 
St Marys. NSW 2750 
02 9623 4733 
13 73 73 
 
JJ Richards 
20 Tucks Road 
Seven Hills, NSW, 2147 
02 9832 4022 

 
Similarly, emergency response to line breaks or blockages will be repaired by local plumbing contractors who 
are available for response. Local plumbing contractors offering 24/7 service who could be called upon are: 
 

A1 Pronto Plumbing 
PO Box 430, 
Riverstone, NSW, 2765 
1300 184 176 
 
Active Plumbing 
Richmond, NSW, 2753, 
1300 651 965 
 
Edinburgh Plumbing 
6 Christine Street 
South Penrith, NSW, 2750 
02 4736 4536 

 
The above contacts are indicative only for emergency reference. Other contractors could be called upon as 
required. The 67 Kurrajong Rd Community Association may have established commercial relationships with 
local plumbers who could also be called on.  
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GLOSSARY 

 

WICA  Water Industry Competition Act 

IPART  Independent Pricing and Regulatory Tribunal 

IOP  Infrastructure Operating Plan 
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13. APPENDIX A – ASSET REPLACEMENT RISK ASSESSMENT 
 

              

Project Name:  
67 Kurrajong Rd Residents 

Association            
Date of Assessment: 17 January 2018            
Revision:  Revision 1            
Created Justin Taylor            
Approved Colin Fisher            

Personnel Consulted 
Justin Taylor, Warren Johnson 

Simon Grimwood            

              

Activity Risk Impact 
Unmitigated Risk 

Control Strategy 
Mitigated Risk 

Likelihood Consequence Risk Likelihood Consequence  Risk 

Operation Production - 
Asset failure on 
the treatment 
plant during 
operation 

Sewage treatment 
plant may not be 
able to operate 
and treat water 
for disposal 

4 Likely 3 Moderate 7 -Service routine in place to visit site 
at predetermined intervals. 
- Equipment inspected during routine 
service visits to detect early signs of 
failure 
- a selection of components have 
duty standby arrangement to allow 
plant to continue operation 
- buffer tank capacity is 6 times the 
daily demand providing a significant 
window to arrange repair or 
replacement of asset. 

1 Rare 1 Insignificant 3 

  Production - 
Asset failure on 
the treatment 
plant goes 
undetected 

Treatment plant 
may go into alarm 
and not be 
detected resulting 
in delayed 
response to asset 
failure 

3 Possible 4 Major 7 - remote monitoring used to monitor 
plant status and report faults 
- plant automatically protects against 
any event the leads to out-of-
specification water through CCP’s 
- Daily checking of plant status to 
detect equipment failures 
- Routine service visits to site to 
inspect equipment 
- buffer tank capacity is 6 times the 
daily demand providing a significant 
window to arrange repair or 
replacement of asset. 

2 Unlikely 1 Insignificant 3 
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  Production - 
Replacement 
asset for the 
treatment plant 
has long lead 
time 

Treatment plant 
may not be able 
to operate for an 
extended period 
until the part 
becomes available 

3 Possible 5 Extreme 8 - All parts locally sourced and held in 
stock by suppliers (subject to prior 
sale) 
- assets are typically off the shelf 
products that have not been 
customer designed or are unique to 
the plant 
- assets are small scale for the 
industry and therefore readily 
available 
- Some assets could be substituted 
with an alternate manufacturer's 
equivalent 
- Many manufacturers has a facility 
to hire or loan a piece of equipment 
if required 
- Many parts could be substituted 
with a unit form a general hire 
company 

2 Unlikely 1 Insignificant 3 

  Production - 
Service 
response time 
to asset failure 

Treatment plant 
may not be able 
to operate for an 
extended period 
because a service 
technician is 
unavailable 

3 Possible 3 Moderate 6 - Aquacell has Sydney based Service 
Technician and can have a same day 
response if required 
- Aquacell has multiple staff in the 
Sydney office who could respond to 
assess the situation if the Service 
Technician was not immediately 
available 
- Buffer tank capacity is 6 times the 
daily demand providing a significant 
window to arrange repair or 
replacement of asset. 

2 Unlikely 1 Insignificant 3 

  Production - 
Installation of 
replacement 
asset takes an 
extended 
period of time 
due to its 
complexity. 

Water treatment 
plant may not be 
able to operate 
for an extended 
period while the 
asset is replaced 

3 Possible 3 Moderate 6 - All assets on the plant could be 
replaced within one working day 

2 Unlikely 1 Insignificant 3 

  Production - 
Ongoing, 
unforeseen 
failure of 
equipment 

Excessive 
maintenance 
costs and 
extended down 
time 

3 Possible 3 Moderate 6 - Aquacell designed the plant and 
ensured that all assets specified are 
fit for purpose and match industry 
standards 

2 Unlikely 1 Insignificant 3 
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 Production – 
failure of a 
component in 
the irrigation 
disposal 
network 

Treated water 
cannot be 
disposed and 
plant has to stop 
treating once the 
treated water 
tank is full 

4 Likely 3 Possible 7 - the irrigation system is sub-surface 
and has limited moving parts, 
generally only solenoid valves and a 
pump.  
- the irrigation system is very basic in 
size and operation. If a failure occurs, 
solenoid valves and irrigation 
controllers are readily available off 
the shelf. A replacement pump could 
be hired in the unlikely event that 
the unit was not available of the shelf 
- treated water could be carted for 
off-site disposal if a prolonged 
outage was required 
- Buffer tank capacity is 6 times the 
daily demand providing a significant 
window to arrange repair or 
replacement of asset. 

2 Unlikely 1 Insignificant 3 

 Production – 
failure of a 
component in 
the sewage 
collection 
network 

Treated water 
cannot be 
transferred to the  
treatment plant 

4 Likely 2 Minor 6 - the network is gravity flow and not 
dependent on any pump stations or 
other moving parts 
- where a line break or blockage 
occurs, the location is metropolitan 
so local contractors are readily 
engaged on an emergency call out 
arrangement to undertake repairs 

4 Likely 1 Insignificant 5 

  Personnel - 
appropriate 
personnel are 
not available to 
undertake and 
asset 
replacement 

Treatment plant 
may not be able 
to operate for an 
extended period 
while personnel 
are sourced 

2 Unlikely 3 Moderate 5 - Aquacell technical staff could 
supervise asset replacement by 
qualified trades man if required 
- Many asset suppliers are local and 
offer personnel who could be 
subcontracted to undertake the work 

2 Unlikely 1 Insignificant 3 

  

Financial - asset 
failure during 
operation and 
there are no 
funds available 
to repair or 
replace item 

Plant may remain 
idle until funds 
are available to 
make repairs 

3 Possible 4 Major 7 - Asset replacement allowance 
included in service agreement to 
replace assets as required 
- Budget for asset replacement based 
on asset replacement forecast and 
known costs of components 
- buffer tank capacity is 6 times the 
daily demand providing a significant 
window to arrange repair or 
replacement of asset. 

2 Unlikely 1 Insignificant 3 
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Health - asset 
failure allows 
out of 
specification 
water to be 
transferred for 
end use 

Customers 
exposed to 
pathogens 

3 Possible 4 Major 7 - CCP's in place to control transfer of 
treated water to ensure it is within 
specifications 
- Equipment designed to fail safe, eg, 
instrumentation will go off scale and 
fall outside CCP's 
- Plant programed to go to critical 
alarm when there parameters go 
outside CCP's 
- Remote monitoring of plant allows 
all parameters to be viewed remotely 

2 Unlikely 1 Insignificant 3 

  

Environment - 
asset failure 
allows out of 
specification 
water to be 
disposed of to 
the 
environment 

Uncontrolled 
discharge to 
environment  

2 Unlikely 2 Minor 4 - CCP's in place to control transfer of 
treated water to environment to 
ensure it is within specifications 
- Equipment designed to fail safe, eg, 
instrumentation will go off scale and 
fall outside CCP's 
- Plant programed to go to critical 
alarm when their parameters go 
outside CCP's 
- Remote monitoring of plant allows 
all parameters to be viewed remotely 

2 Unlikely 1 Insignificant 3 

Maintenance Production - 
normal 
servicing of 
equipment 
creates plant 
down time 

Treatment plant 
cannot treat 
sewage for 
customer during 
this period 

5 Almost 
Certain 

1 Insignifican
t 

6 - buffer tank capacity is 6 times the 
daily demand providing a significant 
window to arrange repair or 
replacement of asset. 
- many service activities can be 
carried out without interrupting 
operation of the plant 
- where practical, service work timed 
to have minimum disruption to 
production 

1 Rare 1 Insignificant 2 

  

Production - 
asset 
replacement 
activities create 
plant down 
time 

Treatment plant 
cannot treat 
sewage for 
customer during 
this period 

5 Almost 
Certain 

2 Minor 7 - buffer tank capacity is 6 times the 
daily demand providing a significant 
window to arrange repair or 
replacement of asset. 
- many service activities can be 
carried out without interrupting 
operation of the plant 
- where practical, service work timed 
to have minimum disruption to 
production 

2 Unlikely 1 Insignificant 3 

 
Note: Risks assessed using Aquacell’s Risk Management Procedure documented in RM030 Revision 5. 
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14. APPENDIX B – ASSET REPLACEMENT SCHEDULE [UPDATE] 
 

 

Project No 
& Name:

S0069

Site 
Location:

Tallowood Residential Development

Customer: Tallowood Community Association
Done By: Justin Taylor
Date: 11 Janary 2016
Version: 1

Year

3 6 9 12 3 6 9 12 3 6 9 12 3 6 9 12 3 6 9 12 3 6 9 12 3 6 9 12 3 6 9 12 3 6 9 12 3 6 9 12 3 6 9 12 3 6 9 12 3 6 9 12 3 6 9 12 3 6 9 12

1 Membranes X X X

2 Tanks 20 years

3 Pumps

Submersible Pumps X X X

Centrifugal Pumps X X X

4 Blowers

Biological tank blower X

Membrane tank blower X

5 Motors

Screen Motor X

Mixer Motor X

6 Monitoring Equipments

DO meter X X X

DO Probe X X X X X X X

pH meter X X X

pH Probe X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X

Turbidity meter X X X

Turbidity Probe X X X X X X X

Level Transmitters X X X
7 Valves

Solenoid valve X X X

Actuated valve X X X

Butterfly valve No Limited Lifetime. Only replace when problem raise

Ball valve (PVC) No Limited Lifetime. Only replace when problem raise

Check valve No Limited Lifetime. Only replace when problem raise

8 Diffusers X X X

9 Others

PLC Unlimited life. Only replace when problem raise

Irrigation Controller Unlimited life. Only replace when problem raise

Irrigation Pipework Unlimited life. Only replace when problem raise

Sewage Pipework Unlimited life. Only replace when problem raise

Screen Unlimited life. Only replace when problem raise

Float Switches Unlimited life. Only replace when problem raise

Brush X X X X X

14 158 9 10 11 124 5 6 7 13

ASSET REPLACEMENT SCHEDULE

Asset Replacement Schedule

Serial Description 1 2 3
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