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1. INTRODUCTION 

Engeny Water Management (Engeny) was engaged by Millar Merrigan to prepare 

functional designs for two wetlands and retarding basins. The wetland and retarding 

basins are proposed to be located within development areas at the south-eastern and 

eastern boundaries of the existing township of Yarragon, within Baw Baw Shire Council 

(BBSC). This report documents the wetland and retarding basin functional designs. 

Figure 1.1 provides the location of the proposed development areas. 

 

Figure 1.1 Proposed development layout 
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2. STORMWATER MANAGEMENT STRATEGY OVERVIEW 
AND OBJECTIVES 

Engeny previously prepared a stormwater management strategy for the subject 

development areas on the eastern side of Rollo St in the report Yarragon-Leongatha Rd 

Development Stormwater Assessment (December 2018). The strategy outlined the 

intention to construct two wetlands and retarding basins within the development. The 

intention to locate retarding basins within these properties was initially identified by 

previous drainage planning undertaken by Engeny on behalf of BBSC, as documented in 

the Engeny reports Yarragon Flood Modelling & Drainage Strategy (2013) and Yarragon & 

Trafalgar Public Acquisition Overlay (November 2018). The objective of these retarding 

basins based on the 2013 drainage strategy was to mitigate existing flooding issues within 

the Yarragon township (and not necessarily service future development).  

More recently, Millar Merrigan prepared a stormwater management plan for the 

development area on the western side of Rollo Street, in the report titled 71 Rollo Street, 

Yarragon Stormwater Management Plan (October 2019). This strategy outlined the 

intention to convey all runoff from the development at 71 Rollo Street the southern 

wetland proposed within the development areas on the eastern side of Rollo Street.  

The concept designs of the wetlands and retarding basins completed by Engeny in 

Yarragon-Leongatha Rd Development Stormwater Assessment (December 2018) did not 

account for the additional runoff from 71 Rollo Street that will contribute to the southern 

wetland and retarding basin. 

In terms of peak flow management, the functional design of the retarding basins aims to: 

▪ Cater for the runoff generated from all subject development areas, including 71 Rollo 

Street. 

▪ Have no adverse impacts on surrounding or downstream properties in the 1 % AEP 

flood event, accounting for the increased runoff from the development, and 

▪ Achieve a similar level of reduction in the existing flooding issues in the Yarragon 

township compared to the updated works based on the 2013 Yarragon Flood 

Modelling & Drainage Strategy. 

In terms of water quality, the wetlands aim to achieve the State Environmental Protection 

Policy (SEPP) (Waters of Victoria) Guidelines and Planning Scheme Clause 56.07-4 

requirements. This includes meeting pollutant removal targets specified in the Best 

Practice Environmental Management Guidelines (BPEMG), which are: 

▪ 80 % removal of total suspended solids 

▪ 45 % removal of total phosphorous 

▪ 45 % removal of total nitrogen. 
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Figure 2.1 provides an overview of the proposed stormwater management strategy for the 

subject developments. 

 

Figure 2.1 Proposed stormwater management strategy overview 
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3. FUNCTIONAL DESIGN  

3.1  Design Plans 

Appendix A provides the functional design plans for the southern wetland and retarding 

basin. 

Appendix B provides the functional design plans for the northern wetland and retarding 

basin.  

The following sections provide an overview of key aspects of the functional designs. 

3.2  Water Quality 

3.2.1  Overview 

To achieve the development’s water quality objectives, it is proposed to locate a wetland 

in each of the two retarding basins to be constructed within the development.  

The wetland designs have been completed with reference to the ‘deemed to comply 

criteria’ of Melbourne Water’s Wetland Design Manual. 

3.2.2  Sediment Basin Sizing 

Each wetland will include a sediment basin / inlet pond to remove coarse particles from 

runoff prior to treatment in the macrophyte zone of the wetland. The sediment basins have 

been sized using the Fair & Geyer equation.  

Table 3.1 summarises key details relating to the design of the sediment basins. 

Table 3.1 Sediment basin sizing 

Parameter Northern Sediment Basin Southern Sediment Basin 

Contributing catchment area 22.8 ha development area + 

56.2 ha external rural catchment 

22.2 ha development area + 

21.3 ha external rural catchment 

Design flow (~ 4 exceedance per year flow) 2 0.32 m3/s 0.25 m3/s 

Hydraulic efficiency 0.30 0.30 

Basin surface area at normal water level 1100 700 

Normal water level 84.85 m AHD 88.0 m AHD 

Extended detention depth 0.35 m 0.35 m 

Permanent pool depth 1.5 m 1.5 m 



 

MILLAR MERRIGAN 

YARRAGON-LEONGATHA RD DEVELOPMENT 

 

Job No. V1261_001   Page 5 
 Rev 0 : 30/3/2020 

Parameter Northern Sediment Basin Southern Sediment Basin 

Permanent pool volume 880 m3 460 m3 

Batter slopes below NWL 1 in 8 safety batter, then 1 in 3 1 in 8 safety batter, then 1 in 3 

Cleanout frequency 5 years 5 years 

3.2.3  Wetland Treatment Zone 

The wetland treatment area has been designed in accordance with the deemed to comply 

criteria of Melbourne Water’s Wetland Design Manual, including areas of deeper open 

water and shallow marsh, deep marsh and submerged marsh zones. 

Typically, wetlands are designed with an outlet structure that achieves a 72 hour detention 

time in the wetland. Both wetlands have significant external rural catchments that will 

contribute flow to the treatment system. Due to this, if a 72 hour detention time was 

adopted then the water level in the wetland would remain high for too long, potentially 

adversely impacting on vegetation health. Therefore, the outlet controls allow for slightly 

higher flows to be discharged from the wetlands to reduce the detention time and improve 

vegetation health. 

Table 3.2 summarises key details of the wetland design.  

Table 3.2 Wetland key details 

Parameter Northern Wetland Southern Wetland 

Total catchment area 79.0 ha 43.5 ha 

Wetland normal water level 84.85 m AHD 88.0 m AHD 

Extended detention depth 0.35 m 0.35 m 

Wetland treatment area (excludes inlet ponds) at normal water level 5320 m2 6250 m2 

Permanent pool volume 2130 m3 2500 m3 

Nominal outlet orifice diameter 90 mm 95 mm 

Detention time 46 hours 49 hours 

3.2.4  Water Quality Modelling 

A MUSIC model has been developed to determine the wetland treatment sizes required to 

achieve best practice water quality targets. The MUSIC model has been developed in 

accordance with the latest Melbourne Water MUSIC modelling guidelines. 
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Table 3.3 provides a summary of the MUSIC model’s results. The MUSIC modelling 

predicts that the development achieves best practice water quality objectives. 

Table 3.3 MUSIC water quality modelling results 

Pollutant Subject Site 

Source 

Pollutants 

(kg/yr) 

% Pollutant Load 

Removed 

Removal Achieved 

(%) 

Reduction Target 

(%) 

Total Suspended Solids 52227 43190 83 % 80 % 

Total Phosphorus 111 91 82 % 45 % 

Total Nitrogen 803 511 64 % 45 % 

Gross Pollutants 10708 13220 123 % 70 % 

3.2.5  Wetland Inundation Frequency Analysis  

An inundation frequency analysis of each wetland has been undertaken to ensure that the 

inundation of potential vegetation selected for the wetland does not exceed half the 

vegetation height for more than 20 per cent of the time. This will help to prevent 

vegetation failure caused by drowning. 

Figure 3.1 and Figure 3.2 provide the inundation frequencies for the wetlands (based on 

the online MUSIC auditor tool).  

For the northern wetland, the analysis indicates that the water level in the wetland 

exceeds a depth of 0.35 metres for 20 per cent of the time. It is expected that the wetland 

will be constructed with a shallow marsh area of 0.15 metres depth and a deep marsh 

zone area with a depth of 0.35 metres. Therefore, the selection of plant species for the 

wetland should limit species in the shallow marsh zones to those with an average height 

of 1.0 metres or more, and in the deep marsh zone to those with an average height of 

approximately 1.4 metres or more.  

For the southern wetland, the analysis indicates that the water level in the wetland 

exceeds a depth of 0.233 metres for 20 per cent of the time. The same shallow marsh and 

deep marsh depths will be adopted for the southern wetland and the selection of plant 

species for the wetland should limit species in the shallow marsh zones to those with an 

average height of 0.77 metres or more, and in the deep marsh zone to those with an 

average height of approximately 1.17 metres or more.  

This allows for a large variety of macrophyte species to be suitable for planting in the 

wetlands. 
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Figure 3.1  Northern wetland inundation frequency analysis 

 

Figure 3.2  Southern wetland inundation frequency analysis 
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3.2.6  Treatment System Velocities  

Based on the requirements of Melbourne Water’s deemed to comply section of the 

Wetland Design Manual, the following velocity checks have been performed for wetland 

WL4: 

▪ Inlet pond velocities less than 0.5 m/s for the 1 % AEP events. 

▪ Wetland velocities less than 0.5 m/s for the 1 % AEP events and less than 0.05 m/s for 

the 4 exceedances per year (EY) event. 

The TUFLOW model of the Yarragon township has been used to analyse the potential 

velocities in the treatment systems. The development of the TUFLOW model is discussed 

in more detailed in Section 3.3 of this report. 

Figure 3.3 shows the predicted 4 exceedance per year event velocities in each treatment 

system. Only the velocities in the wetland are relevant for this event (velocities in the 

sediment basin can be ignored). For this event, the model predicts: 

▪ For the northern wetland, velocities are just above of the objective of 0.05 m/s in the 

first part of the wetland treatment zone and then go below 0.05 m/s. At the very start of 

the wetland, the model predicts some localised high velocities, which will be in a deep-

water zone of the wetland and therefore the impact of vegetation scour is minimal.  

▪ For the southern wetland, the velocities are just above of the objective of 0.05 m/s in 

the first part of the wetland treatment zone and then go below 0.05 m/s 
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Figure 3.3  4 exceedance per year event treatment system velocities 

Figure 3.4 shows the predicted 1 % AEP event velocities in each treatment system. For 

this event, the model predicts: 

▪ For the northern wetland, velocities within the sediment basin and wetland macrophyte 

zone are typically less than 0.5 m/s. 

▪ For the southern wetland, the velocities in the wetland treatment system are typically 

less than 0.5 m/s. The velocities in and around the sediment basin are slightly high. 

This is likely to be due to the vertical transition from the constructed waterway to the 

sediment basin. This could be resolved in future design work of the constructed 

waterway, which could include a drop structure and energy dissipation upstream of the 

sediment basin to reduce the incoming flow velocities. 
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Figure 3.4  1 % AEP event treatment system velocities 

Overall, the analysis shows that the predicted velocities are within reasonable tolerance of 

the deemed to comply objectives. 
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3.3  Peak Flow Control  

3.3.1  Retarding Basin Design Overview 

Table 3.4 provides a summary of the key design parameters of each retarding basin. 

Table 3.4 Retarding basin design summary 

Attribute Northern Retarding Basin Southern Retarding Basin 

Flood storage invert (EDD of the 

wetland) 

85.1 m AHD 88.35 m AHD 

Typical batters 1 in 5 1 in 5 

Outlet controls 750 mm outlet pipe 600 mm outlet pipe 

Spillway crest level 87.05 m AHD 90.9 m AHD 

Top of embankment 87.65 m AHD 91.5 m AHD 

Embankment crest width 4 m 4 m 

1 % AEP TWL 87.05 m AHD 90.9 m AHD 

1 % AEP peak volume 21,760 m3 33,135 m3 

10 % AEP TWL 85.67 m AHD 89.22 

At this stage, the retarding basin spillway widths have been indicatively sized (20 metres 

wide). The southern retarding basin’s spillway will convey extreme event flows west, 

through the development and on to Rollo Street. The northern retarding basin’s spillway 

will also convey extreme events flow west, towards Rollo Street. 

The spillway designs are subject to ANCOLD assessments. 

3.3.2  Flood Modelling 

The 2013 Yarragon Flood Modelling & Drainage Strategy was based on hydrologic 

modelling using RORB to convert design rainfall to runoff hydrographs and TUFLOW to 

undertake two-dimensional hydraulic modelling.  

The TUFLOW model has been used to analyse the performance of the proposed retarding 

basins. Engeny understands that a key objective for the retarding basins is to achieve a 

similar level of flood mitigation compared to the outcomes of the 2013 Yarragon Flood 

Modelling & Drainage Strategy. 
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The TUFLOW model was updated to include the functional designs of the retarding 

basins. The subsequent pages of this report include the following flood maps:  

▪ Figure 3.5: Existing Conditions 1 % AEP flood map 

▪ Figure 3.6: Developed conditions, with retarding basins, 1 % AEP flood map 

▪ Figure 3.7: 1 % AEP afflux map (difference between developed conditions and existing 

conditions) 

The flood modelling predicts that the flood reduction achieved by the proposed retarding 

basins is similar to that achieved by the 2013 Yarragon Flood Modelling & Drainage 

Strategy BBSC design project. The most flood prone parts of the Yarragon township are 

located south of the Princes Highway. In this area, the flood modelling predicts that the 

proposed retarding basins achieve an improved level of flood reduction. This is due to the 

fact that the northern retarding basin is now proposed to discharge back into the existing 

drainage system on the northern side of Princes Highway.  

This means that on the northern side of the Princes Highway the predicted performance of 

the proposed retarding basins is marginally worse compared to the 2013 Yarragon Flood 

Modelling & Drainage Strategy. However, there are no adverse impacts for properties 

north of Princes Highway due to the development and the proposed retarding basins. 

Overall, Engeny believes that the outcomes achieved by the proposed retarding basins 

provides an overall better outcome compared to the 2013 Yarragon Flood Modelling & 

Drainage Strategy as the flood reduction occur in the areas most impacted by flooding 

and the marginal increase does not impact any properties. 
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4. SUMMARY 

This report has outlined the functional designs of the proposed wetlands and retarding 

basins to be located within the developments at Yarragon-Leongatha Road and 71 Rollo 

Street, Yarragon. 

The analysis undertaken as part of this assessment predicts that: 

▪ There are no adverse flooding impacts on surrounding properties in the 1 % AEP 

event 

▪ Existing flooding issues in the Yarragon township are mitigated to a similar level to that 

achieved by the 2013 Yarragon Flood Modelling & Drainage Strategy 

▪ Best practice water quality targets are achieved. 
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5. QUALIFICATIONS 

a. In preparing this document, including all relevant calculation and modelling, Engeny 
Water Management (Engeny) has exercised the degree of skill, care and diligence 
normally exercised by members of the engineering profession and has acted in 
accordance with accepted practices of engineering principles. 

 
b. Engeny has used reasonable endeavours to inform itself of the parameters and 

requirements of the project and has taken reasonable steps to ensure that the works 
and document is as accurate and comprehensive as possible given the information 
upon which it has been based including information that may have been provided or 
obtained by any third party or external sources which has not been independently 
verified. 

 
c. Engeny reserves the right to review and amend any aspect of the works performed 

including any opinions and recommendations from the works included or referred to in 
the works if: 

 
(i) Additional sources of information not presently available (for whatever reason) 

are provided or become known to Engeny; or 

(ii) Engeny considers it prudent to revise any aspect of the works in light of any 
information which becomes known to it after the date of submission. 

d. Engeny does not give any warranty nor accept any liability in relation to the 
completeness or accuracy of the works, which may be inherently reliant upon the 
completeness and accuracy of the input data and the agreed scope of works.  All 
limitations of liability shall apply for the benefit of the employees, agents and 
representatives of Engeny to the same extent that they apply for the benefit of 
Engeny. 

 
e. This document is for the use of the party to whom it is addressed and for no other 

persons.  No responsibility is accepted to any third party for the whole or part of the 
contents of this report. 

 
f. If any claim or demand is made by any person against Engeny on the basis of 

detriment sustained or alleged to have been sustained as a result of reliance upon the 
report or information therein, Engeny will rely upon this provision as a defence to any 
such claim or demand. 

 

g. This report does not provide legal advice.  
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APPENDIX A 

Southern Wetland / Retarding Basin 
Functional Design Plans 
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APPENDIX B 

Northern Wetland / Retarding Basin 
Functional Design Plans 
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