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1.3 Basic Information – Westbury STP  

The nature of the activity being protected by the attenuation area or buffer area is sewage 
treatment. Table 1 provides further details about the STP. 

Table 1: Details – Westbury STP 
 

 

 

 

 

 

 

 

 

 

 

 

 

The degree of encroachment of the development on the 550m theoretical buffer zone is 
significant, with the development being wholly within the buffer distance. However, as per 
the information provided by TasWater, there are already at least 148 sensitive receptors 
within the buffer distance. 

  

Item Details 

Odour Modelling or Survey done? No 

EPN Condition Letter Supplied (PCE 7018 r3) 

Treatment Type Facultative lagoon 

ADWF (KL/d) (average dry weather flow) 600 

Design Flow (KL/d) 1,375 

Average daily flow (KL/d) 996 

Attenuation distance (m) 550 

Sensitive receptors (based on latest data) 

- Residents  133 

- Public Service 3 

- Commercial 10 

- Sporting facility 2 
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1.4 Permit odour conditions for the STP 

The Westbury STP is permitted by the EPA under Permit Conditions – Environmental (PCE) 
7018 r3, issued on 2 June 2009. The relevant odour related conditions of the Permit are as 
follows: 

Atmospheric (A1) – Odorous gases 

Odorous gases arising from the activity must be managed so that they do not cause 
environmental nuisance beyond the boundary of The Land, which is defined in the Permit as 
follows: 

“The Land means the land on which the activity to which this document relates may be 
carried out, and includes: buildings and other structures permanently fixed to the land, any 
part of the land covered with water, and any water covering the land. The land falls within 
the area defined by: 1 Certificate of Title 8622/1” 

An approximate outline of the Land is provided in Figure 3 below. 

 

Figure 3: Approximate outline of The Land as per the Permit 
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EPA Tasmania has also released the Environment Protection Policy (Air Quality) 2004, also 
known as the Air Quality EPP, which provides a framework for the management of odour and 
other air emissions with the potential to cause environmental nuisance or harm. 

Section 13 of the Air Quality EPP states the following: 

Odour 

13. (1) If a regulatory authority is satisfied that an odour from an activity is causing or is 
likely to cause an environmental nuisance or environmental harm, the authority should 
require that the odour emission from the source not exceed the odour criteria specified 
in Schedule 3, at or beyond the boundary of the land on which the source is located. 

(2) If the activity that is the source of the odour is being carried out at the time that this 
Policy is made, the time frame for compliance with sub-clause (1) should be determined 
on a case-specific basis having regard to: 

(a) the environmental impact associated with the pollutant being emitted; 

(b) the economic cost of upgrading and the capacity of the relevant activity to support 
this cost; and 

(c) the practicability of reducing emissions. 

Contemporary requirements usually refer to ensuring that odour at either the boundary or 
the nearest sensitive receptor is reduced to less than 2 odour units, which applies to mixed 
gases of unknown make-up. As per the Air Quality SPP, “Odour unit” has the same meaning 
as in Australian Standard AS/NZS 4323.3 Stationary source emissions – Determination of odour 
concentration by dynamic olfactometry. 

The potential to cause nuisance already exists and may need future management by 
TasWater, due to there being several sensitive receptors already within the buffer distance. 
The Permit also requires there to be no nuisance caused by odour beyond the boundary of 
the Land as defined in the Permit.  
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1.5 Review of odour complaints history relating to the STP 

Odour complaints history has been provided by TasWater for the area surrounding the STP. 
The complaints system is listed against the address of the complainant, and then linked to the 
relevant sewerage catchment. From the 29-month period March 2021 to August 2023, there 
were 44 complaints recorded in TasWater’s records relating to odour from the STP. 

The complaints seem to come in defined periods, for instance: 

 There were 8 complaints in December 2021, 

 There were 19 complaints between 31 January 2022 and 2 March 2022, and 

 There were 13 complaints between 13 February 2023 and 30 March 2023. 

So, 40 of the 44 complaints (91%) happened in three different periods of about one month to 
six weeks. This may correlate to upset process conditions at the STP. There appears to be one 
month per year in summer when complaints are made. Complaints appear to have started in 
2021 - TasWater advised that there are only three odour related complaints on record for 
2016, 2017 & 2020 which did not include details on the source of the odour. 

The bulk of residents are to the south and east of the STP, to the west and north there is 
mainly cleared land, presumed to be farmland. 

1.6 Assessment of meteorological conditions for the locality, including wind 
rose information 

Wind rose information has been obtained from the Bureau of Meteorology website 
(http://www.bom.gov.au/clim_data/cdio/tables/pdf/windrose), and is included in  Figure 4 
and Figure 5. 
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At 9am, the annual wind rose indicates that: 

 Prevailing winds are from the north and northwest about 40% of the time. 

 Winds from the southeast occur about 15% of the time. 

 Still conditions occur for about 19% of the time. 

At 3pm, the annual wind rose indicates that: 

 Prevailing winds are from the north and northwest almost 70% of the time. 

 Still conditions occur for about 3% of the time. 

Weather conditions that might lead to odour nuisance in the direction of the proposed 
development occur about two thirds of the time in the mornings and about 70% of the time 
in the afternoon.  
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Figure 4: Annual Windrose for Ti Tree Bend weather station (Site No: 091237) – 9am 
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Figure 5: Annual Windrose for Ti Tree Bend weather station (Site No: 091237) – 3pm 
 

1.7 Review of site and surrounding conditions 

A review of the development site and surrounding conditions demonstrates the following: 
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 The TasWater GIS data showing the attenuation distance appears to be indicative 
only, as the formal attenuation distance should be 550 metres from the title 
boundary, as required under the code. 

 It would then follow that the TasWater data on sensitive use within the buffer may 
also be incorrect. 

 The attenuation area already contains extensive land zoned for residential, 
commercial and other uses, that provide opportunity for conflict and establishment 
of sensitive use (see Figure 6 below). 

 The proposed site is located within the footprint of sensitive use, established by both 
zoning and existing sensitive use.  

 

Figure 6: Zoning around the development site and STP 

1.8 Review of any odour assessments 

TasWater has indicated that they have not undertaken odour modelling, surveying, and field 
assessments in relation to the STP. 
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1.9 Risk assessment relating to the likelihood of odour related nuisance within 
the development 

A qualitative risk assessment has been undertaken based on the site-specific information 
contained in the above, shown in Table 2. 

Table 2: Risk assessment 
Element Comment Value 

Distance to source Distance is 370 m versus buffer distance of 
550m, and the proposal is within the 
recommended buffer distance 

Moderate 

Likely source strength Medium sized STP with limited trade waste, 
and moderate size catchment 

Low 

Meteorological conditions Conditions are such that odour dispersion 
could be towards the development most of 
the time 

High 

Evidence of complaints Complaints appear to be bunched in events, 
and only for 3 months out of 29 in recent 
history. This may be caused by upset STP 
process conditions. 

Moderate 

Likelihood of nuisance Due to distance and mostly favourable 
conditions 

Moderate 

Severity Due to distance, odour is likely to be diluted at 
receptors 

Moderate 

Overall risk of nuisance  Moderate 
 

2 Conclusion 

The relevant section of the Tasmanian Planning Scheme – State Planning Provisions 
is: 

 C9.0 Attenuation Code: C9.5.2 Sensitive use within an attenuation area, 

with the objective “That sensitive use located within an attenuation area does not 
interfere with or constrain the operation of an existing activity” 

There being no acceptable solutions, Performance Criteria P1 applies, with relevant 
details as follows: 

“Sensitive use within an attenuation area, must not interfere with or constrain an 
existing activity listed in Tables C9.1 or C9.2, having regard to: 

(a) the nature of the activity with potential to cause emissions including: 

(i) operational characteristics of the activity; 
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(ii) scale and intensity of the activity; and 

(iii) degree of hazard or pollution that may be emitted from the activity; 

(b) the nature of the sensitive use; 

(c) the extent of encroachment by the sensitive use into the attenuation area; 

(d) measures in the design, layout and construction of the development for the 
sensitive use to eliminate, mitigate or manage effects of emissions of the 
activity; 

(e) any advice from the Director, Environment Protection Authority.” 

With reference to a i), ii) and iii) above it is imposed on the operator of the STP (TasWater) 
that the emissions from the activity be managed to avoid periods of complaints as noted in 
Section 1.5 above. The permit condition must be met so that they “do not cause 
environmental nuisance beyond the boundary of The Land”. This is also required so that they 
meet their obligations under the Environment Protection Policy (Air Quality) 2004 which is a 
policy made under the Environmental Management and Pollution Control Act 1994. The 
addition of sensitive receptors does not further constrain the activity, because if the operator 
meets their permit condition as outlined, the risk of complaints will be mitigated. The operator 
can meet the condition by reducing the “degree of hazard or pollution that may be emitted 
from the activity” as mentioned in a iii) above and in the planning scheme. 

Given there are already approximately 150 sensitive receptors within the theoretical buffer 
distance, as well as extensive areas of land zoned General Residential and Village, the 
development does not increase the risk of complaints and will not further constrain the STP. 
Thus, the development should be allowed to proceed. 
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1. INTRODUCTION AND SCOPE OF ENGAGEMENT 

D1 Consulting Engineers have been engaged to design a storm water system for the proposed unit 

development at 111a Meander Valley Road, Westbury. It has been indicated that the Local Authority will 

require that the site’s post-development peak discharge does not exceed the pre-development peak 

discharge for storm water in the case of a 1% Annual Exceedance Probability (AEP) storm event of 

60mins durations with a 50% impervious rate. This discharge rate is to not exceed 18.13% AEP as stated 

above. The detention system will require enough storage volume to meet these requirements and 

prevent any downstream worsening in such an event will be significant because of this. 

The following report outlines the methodology and assumptions used to ensure the proposed 

development complies with this condition. 

This document has been prepared in accordance with the scope of services agreed upon between D1 

Consulting Engineers (D1CE) and the Client. To the best of D1CE understanding, this document 

represents the Client’s intentions at the time of printing of the document. In preparing this document 

D1CE has relied upon data, surveys, analysis, designs, plans and other information provided by the 

client, and other individuals and organisations referenced herein. Except as otherwise stated in this 

document, D1CE has not verified the accuracy or completeness of such data, surveys, analysis, designs, 

plans and other information.  

No responsibility is accepted for use of any part of this document in any other context or for any other 

purpose by third parties. 
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2. Existing Site 

111a Meander Valley Road is located at the western end of Westbury close to the outer limits of the 

township. Currently, the site has one shed and two glass house buildings with driveway access, the rest 

of the site is grassed with some established trees to the east side of the property, shown below in Figure 

1. 

 
Figure 1: 111a Meander Valley Road Locality Plan (https://maps.thelist.tas.gov.au, 2024) 

The development site falls gently to the North and features an existing 150mm diameter storm water 

discharge point located behind the unit 5 of the unit proposal situated along this downhill boundary of 

the property where it enters an underground public drainage system.  

The existing council infrastructure that running along the northern property boundary has been 

identified as the following: 

 The storm water line running along the northern property boundary from William Street to 111a 

Meander Valley Road is a 450mm diameter Black max which stops approximately 25-30 from 

the western property boundary. 

 The storm water water line from the western property boundary to the end of the 450mm 

diameter black max line to a 300mm diameter concrete line. 

Ex. 450mm S.W Line 

Ex. 300mm S.W Line 
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3. Proposed Development 

The proposal features a 10 unit development and a large driveway from Meander Valley Road to the 

north end of the block. The layout is shown below in Figure 2. 

 
Figure 2: Unit Development Plan 

Approximate  

150mm 

stormwater 

proposed 

discharge 

point 
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Figure 3: Pervious/Impervious Mapping 

4. STORMWATER DISCHARGE MODEL 

DRAINS Model Parameters 
DRAINS software was utilised to run an IL-CL model of the development site before the proposed 
development. Ensembles of storms were modelled as per ARR 2019 procedures.  
 
Design rainfall and losses were imported from ARR 2019 data hub and BOM 2016 IFD design rainfalls for 
Westbury. The losses used for the IL-CL model are summarised in Table 1. 
 
Table 1: Initial and continuing losses for IL-CL model 
 

  Data Source 

Impervious Area Initial Loss (mm) 1 ARR 2019 Book 5 Chapter 3 Section 3.5.3.1.2 

Impervious Area Continuing Loss (mm/h) 0 ARR 2019 Book 5 Chapter 3 Section 3.5.3.1.2 

Pervious Area Initial Loss (mm) 18.0 
Storm initial losses from ARR 2019 data hub for 
Westbury, as per ARR 2019 Book 5 Chapter 3 
Section 3.5.3.2.1 

Pervious Area Continuing Loss (mm/h) 4.5 
Storm continuing losses from ARR 2019 data hub for 
Westbury, as per ARR 2019 Book 5 Chapter 3 
Section 3.5.3.2.2 
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DRAINS Ensemble Storm Method 
Ensembles of storms are modelled in DRAINS, as recommended in ARR 2019, to model the runoff from a 
catchment.  
 
An ensemble of 10 temporal patterns for each storm event is modelled, with the results based on the 
median of the outputs. This accounts for the hydrologic variability of the temporal patterns (e.g. a storm 
may be front, middle, or back loaded).  
 
The inundation rates are imported to DRAINS from Bureau of Meteorology (BOM) 2016 Intensity 
Frequency-Duration (IFD) data. Temporal patterns, storm losses and pre-burst rainfall depths are 
imported from ARR data hub. 
 

System Configuration 
 Interim Climate Change Factor (CC RCP8.5 2090) 1.163x; 

Assumptions of the development  
 The development is assumed to be above the 1% AEP CC events; 

 The development maximum discharge rate is to not exceed 18.13% for a 1% AEP 

 

DRAINS Model Site Pre-development Conditions 
 

 
Figure 4: DRAINS pre-development model conditions 
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Figure 5: DRAINS pre-development 1% AEP model catchment rates 

 

 
Figure 6: DRAINS pre-development 1% AEP peak flow chart 

Summary of peak flows from post-development catchment in 1% AEP. Pink bars represent the flow 

closest to the median for each burst duration group. The red bar represents the critical burst duration for 

this catchment, and per ARR2019 procedures becomes the basis for the design. 
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The maximum peak discharge from the pre-developed model for a 1% AEP storm event using the 

conditions in Figure 3 is 0.111cu.m/s or 111L/s.  

5. Storm water Design Criteria 

To meet the criteria set by the Meander Valley Council, it is necessary to restrict the post-development 

storm water flow rate to match the pre-development flow rate during the highest 1% AEP event 

(18.13%). As outlined the storm water discharge is planned to discharge at the existing storm water 

outlet of the within the northern boundary of the site via a detention system. 

The maximum 1% AEP flow from the pre-developed site is 111L/s which need to be reduced to 18.13% 

to meet the design criteria set by the Meander Valley Council.  

 

Maximum Flow (1% AEP) 111L/s x 18.13% ≈ 20.12L/s maximum discharge for post development. 

 

Doing this will remove any impacts that may worsen the downstream storm water network’s ability to 

convey flows. 

6. Detention Model 

The following areas were determined from the supplied architectural drawings on the new development 

outlines and hardstands areas: 

Post-development 
 
Detention model site area:       ≈ 6015 m2 
Post-developed Impervious areas (Units):     ≈ 1840 m2 

Post-development Impervious areas (Driveway, roof and footpaths):  ≈ 1516 m2   

Post-developed pervious areas (lawn/gardens):     ≈ 2659 m2 

 

Coefficients of run-off adopted for design are as follows: 

Roofed areas:          C = 1.00  

Impervious areas:         C = 0.90  

Pervious areas:          C = 0.11 

 

Where: 100I60 = Rainfall intensity for a 60-minute duration storm with a 1% AEP (if less than 25 adopt 25, 
if greater than 85 adopt 85). 
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Design Rainfall Intensities: 

60-minute duration – 1:100 year storm event, (Westbury):  I = 34.7 mm/hr (BOM IFD) 

This 1% AEP 1 hour ‘permissible flow’ is calculated as using the Rational Method as follows: 

Table 1: Post-development conditions 

Stormwater Flow For All Intensities     For 1 in  100 year ARI 

                

Residential area = 6015 m
2
       

Catchment Area = 3356 m
2
       

with fraction impervious f = 0.557         

                

Time of Concentration = 60 Min       

                

The 1% AEP, 60min Rainfall Intensity = 34.7 mm/hr       

                

  

Total area is 6015 square metres with a 
runoff coefficient 'C' of 

0.52 

Stormwater Flow = 30.06 L/s       

 

Boy’d Formula has been used to determine the detention volume: 

𝑆max  =  𝑉1 (1 − 𝑄𝑝/𝐼𝑝),  where 

𝑆max  =  Maximum Volume of temporary Storage (m3) 

𝑉1 = Volume of inflow flood (m3) 

𝐼𝑝 = Peak discharge of inflow hydrograph (m3/s) 

𝑄𝑝= Peak discharge of outflow hydrograph (m3/s) 

The peak outflow has been set to 20.12 L/s as per the pre-development assessment above. 
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Figure 7: Boyd’s Formula Hydrographs and Storage Diagram 

Table 2: Boyd’s Formula inputs 

Catchment Area = 0.6015 ha 

      
 

  

Volumetric Runoff Coefficient (100 Yrs) = 0.85   

      
 

  

Frequency Factor (100 Yrs) = 1.2 AR&R 

      
 

  

100 Yrs Effective Catchment Area (Total CA) = 0.0445 ha 

      
 

  

Restricted Outflow Requirements =  0.02012 m
3
/s 

Restricted Outflow Requirements =  20.12 L/s 

 

The 100 year runoff coefficient (C100) is calculated using the AR&R formula C10 = 0.7+0.8f where ‘f’ is the 

fraction impervious 85% (required by TasWater) 
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Table 3: Boyd’s Formula storage calculations 

Storm 
Duration 20 Years Ip Qp V1 Smax 

(min) (mm/hr) (m
3
/s) (m

3
/s) (m

3
) (m

3
) 

0 0 0 0 0 0 

1 215 0.2658 0.02 15.950 14.743 

2 166 0.2052 0.02 24.629 22.215 

3 151 0.1867 0.02 33.606 29.984 

4 140 0.1731 0.02 41.544 36.715 

5 131 0.1620 0.02 48.591 42.555 

10 101 0.1249 0.02 74.927 62.855 

15 82.9 0.1025 0.02 92.249 74.141 

20 70.5 0.0872 0.02 104.601 80.457 

25 61.6 0.0762 0.02 114.245 84.065 

30 54.9 0.0679 0.02 122.183 85.967 

45 42.1 0.0521 0.02 140.543 86.219 

60 34.7 0.0429 0.02 154.453 82.021 

 

 
Figure 8: Boyd’s Formula storage curve for 1% AEP storms of varying durations 

 

As seen in Table 3 and Figure 8 that the peak storage of 86.22cu.m occurs during the 45mins storm 

event. 
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This volume can be achieved through the installation of a 4x600diameter pipes 20m long located under 

the proposed driveway or behind unit 5 & unit 6 with a 100mm diameter flow restrictor installed 

100mm from the base of the storm water detention system or equivalent system. 

 

 
Figure 9: Elevation/Discharge Relationship for 100mm orifice with a 900mm storage head 
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7.  CONCLUSION 
 

As demonstrated in this report, the proposed unit development at 111a Meander Valley Road, Westbury 

is able to fully detain the peak 1% AEP storm event on-site, without exceeding the permissible site 

discharge. We trust that the above letter provides the information you require.  

 

Note:  

 No assessment has been undertaken of the storm water infrastructure within the Local 

Authority Road Reservation and its capacity.  

 This report assumes the Road Reservation storm water infrastructure has capacity for the pre-

development peak discharge. 

 It is the responsibility of the Local Authorities to assess their infrastructure and determine the 

impact (if any) of altered inflows into their storm water network. 

8. RECOMMENDATION 
 

The existing 300mm diameter concrete storm water main line on the northern property is currently 

undersized, damaged from root intrusion. It would be recommended that the existing 300mm diameter 

concrete storm water main line on the northern property boundary be upgraded to a 450mm diameter 

storm water line and a new reinforced concrete headwall with scour protection be installed.  

 

 

 

 

 

 

 

 

 

 

If you require any further information or clarification on any aspect of the above, please don’t hesitate 

to contact me 0400 347 100. 

 

 

____________________________ 

Marcus Salonen 

B.E. (Civil/Structural), MIE Aust, CP Eng, NER.  

Accreditation No. CC7347, RPEQ. No 20174 
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