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Glossary of terms 

Alphabetical list of terms and abbreviations used in report 

 
AHD Australian Height Datum 

A common national surface level datum approximately corresponding to mean sea 
level. 

ARI Average Recurrence Interval - The average, or expected, value of the periods between 
exceedances of a given rainfall total accumulated over a given duration. 

Authorities Organisations responsible for supply and management of sewer, water, gas, electricity 
and telecommunications, roads and transport 

BPEMG Best Practice Environmental Management Guidelines 

BW Beveridge Williams  

MW  Melbourne Water   

Client  Wallis Watson Nyora Pty Ltd 

Council  South Gippsland Shire Council 

IDM  Infrastructure Design Manual 

Q5  Stormwater flow generated from 5 year ARI storm event. 

Q100  Stormwater flow generated from 100 year ARI storm event. 

Qgap  Flow difference between Q5 and Q100 storm event. 

SEPP  State Environment Protection Policy 

SWMS  Stormwater Management Strategy 

WSUD  Water Sensitive Urban Design  
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1 INTRODUCTION 

Beveridge Williams has been commissioned by Wallis Watson Nyora Pty Ltd (the Client) to prepare a 
Stormwater Management Strategy (SWMS) for a proposed residential development, located at 379 Lang 
Lang-Poowong Road, Nyora. Due to the nature of the local topography, however, a combined drainage 
strategy inclusive of the neighbouring lots of 30 Glovers Rod and 951 Yannathan Road is required to 
satisfy the Development Planning Overlay (DPO) – shown on planning scheme maps as DPO10. These 
three properties are referred to as “the site” within this document. The site area is approximately 103 ha 
and it is proposed to develop this land into a mixture of low and conventional density residential lots. 

This SWMS report is intended to provide a conceptual drainage strategy for the development plan 
(APPENDIX A). The strategy aims to retain post development stormwater runoff to pre-development 
levels and to meet stormwater quality Best Practice Environmental Management Guidelines (BPEMG) 
to the satisfaction of Melbourne Water, South Gippsland Shire Council and other relevant authorities.  

1.1 Site Overview 

The site is currently vacant land and is bounded by Lang Lang-Poowong Road to the south, Glovers Road 
to the east and north and Yannathan Road to the west. The site is currently accessible from each road. 

There is a large existing dam located on the north-western part of 379 Lang Lang-Poowong Road and 
there are existing watercourses and other dams also located on this property (Refer to Site Aerial Map 
in Figure 1 below). 

 

Figure 1: Site Aerial Map (Source: Google Earth) 
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1.2 Site Context 

The site lies within the South Gippsland Planning Scheme area. The site is generally separated into two 
zones, General Residential Zone(GRZ1) and Farming(FZ). The majority of 379 Lang Lang – Poowong Road 
is zoned General Residential Zone (GRZ1) and the remaining components of the site’s properties are 
currently zoned Farming (FZ) (See Figure 2 below). 

 

 

Figure 2: Zoning Map Plan (Source: South Gippsland Planning Schemes – Online) 

 

Contextually, this SWMS is primarily focused on 379 Lang Lang – Poowong Road, however, this 
combined strategy has been developed for a holistic approach to the total development of the entire 
site.  

It is recognised that at the time of this strategy’s development, large portions of the site are zoned as 
FZ, and are, therefore, not available for development. The strategic deployment of assets within this 
document reflects the current situation and provides for the future development of the eastern and 
western portions of the subject site outlined above.  
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2 EXISTING CONDITIONS 

2.1 Topography  

Generally speaking, the site flows from south to north, from an approximate maximum elevation of 
127m AHD to an approximate 104m AHD. 

The site’s northwestern lobe is transected by a low-lying ridge which directs a minor portion of runoff 
from 30 Glovers Road and the upstream external catchment towards 379 Lang Lang-Poowong Road, 
generally sloping in a southeasterly direction towards the existing waterway.  A small knoll is centrally 
located within 379 Lang Lang-Poowong Road, locally interrupting the site’s general slope from south to 
north. The existing waterway on 379 Lang Lang Poowong Road flows from south to north towards 
Glovers Road and ultimately deposits flows into farm dams further downstream. 

 

A plan showing the site topography is shown in Figure 3 below. 

 

 

   Figure 3: Site Topography Plan (Not to Scale) (Source: DEWLP-land.vic.gov.au)   
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2.2 Surface Water and Drainage 

Overland flows from the high points on the south run north, towards the existing waterway and further 
northern direction. The north-west part of the site is primarily flat and flows towards both north and 
east as governed by the low-lying ridge (Refer to Figure 4 below).  

 

 

Figure 4: Site Analysis Plan (Not to Scale) (Source: DEWLP-land.vic.gov.au)  
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3 DESIGN INTENT 

3.1 Proposed Development 

The proposed residential subdivision is shown in the Indicative Development Plan in Figure 5 below. The 
site area is 103 ha and it is proposed to primarily consist of standard and low density residential lots. 
The low density lots will be located on the north-west corner, south east corner and along the western 
boundary, while the conventional density lots will occupy the remaining area of the site. 

This preliminary development layout also includes an active open space, a passive open space reserve 
and four drainage reserve areas. 

 

Figure 5: Indicative Overall Development Plan for Lang Lang-Poowong Road, Nyora (Not to Scale) 

 

3.2 Proposed Stormwater Management Strategy 

Discussions with Council have indicated that the proposed drainage system is to be designed for the 
holistic treatment of the catchment, with the nominated drainage reserves serving to treat and retard 
stormwater they have received from upstream portions of the site and catchment. This requires that 
the sizing of assets consider the total flows and pollutant loads to be received, even if the origin of those 
flows is external to the site or the property upon which the asset is located. 

This SWMS has been proposed to follow the existing natural features of the pre-developed site which 
include: 

• Controlling the rate of the 1 in 100-year ARI stormwater runoff for the post-development peak 
flows to pre-development levels. 

• Providing stormwater treatment to meet the best practice guidelines.  

Ownership of the properties comprising the site and outlined in Figure 5 is not consistent. The design 
and construction of drainage assets proposed within this strategy will therefore be a shared 
responsibility between the landowners of the properties that each asset services.  
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Stormwater Quantity Management 

For stormwater quantity management, it is proposed to provide four stormwater detention basins 
across the development of the overall site. The detention basins will serve to retard stormwater runoff 
for the 100-year ARI storm event on the development back to pre-development peak flows.  

The basin locations are as follows: 

• Within 379 Lang Lang-Poowong Road: 

Three retarding basins  

• Within 30 Glovers Road: 

One retarding basin 

Stormwater Quality Management 

The sedimentation basins, wetlands and bioretention basin will provide the required stormwater 
treatment to achieve the best practice standard. For stormwater quality management, it is proposed to 
provide two sedimentation basins, two wetlands and a bioretention basin within each of the stormwater 
detention basins on the subject site. In addition, a swale is also proposed from the southern to north 
eastern boundary which will provide the required stormwater treatment to achieve the best practice 
standard. 

The location of the proposed basins/wetlands is as follows: 

• Within 379 Lang Lang-Poowong Road: 

o Two sedimentation basins  

o Two wetlands 

o One swale 

• Within 30 Glovers Road: 

o One bioretention basin  

Details of both stormwater quantity and quality management are discussed in detail in Sections 4 & 5. 

Legal Point of Discharge and Waterway 

The Legal Point of Discharge (LPD) for 379 Lang Lang Poowong Road will be to the waterway across 
Glovers Road on the external north east of the site. LPD for 30 Glovers Road and 951 Yannathan Road 
will be to the north of Glovers Road, however, as these properties are presently zone as FZ, this may be 
subject to change. 

It is proposed to maintain the existing condition of the waterway on the subject site, with minor 
landscape modification surrounding the bank.  
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4 STORMWATER QUANTITY MANAGEMENT 

It is part of Melbourne Water and Council requirements that the 1 in 100-year ARI post development 
peak flow be detained back to the pre-development levels. The following sections provide further details 
of the stormwater quantity management for the proposed development site. 

4.1 Hydrology 

The hydrological analysis of the 1 in 100-year ARI flows for the proposed development site was 
undertaken using the RORB runoff routing program model to determine the design flows of the pre-
developed and developed scenarios.  The following sub-sections provide details on the model 
calibration, catchment plans and the post-development flows results.    

4.1.1 Model Calibration/Validation  

The pre-development and post development catchment plans were developed to include the entire 
catchment, as shown in Figure 6 and Figure 7, respectively (also in APPENDIX B). The post development 
catchment plan shows a series of sub-areas that indicate where stormwater discharge is channelled 
towards the existing dam to the east of the site. 

The adopted RORB model parameters were based on calibration against the peak flows obtained using 
the Rational Method, whereby the kc parameter for the pre-development scenario was determined by 
calibrating the RORB result to match the result obtained from the Rational Method. The kc parameter 
for the post development scenario was determined by using a kc to dav ratio from the calibrated pre-
development parameter. Details of these parameters are provided in Table 1.   

Table 1: RORB Input Parameters 

Parameter Adopted Parameters for the Pre 
Development Scenario 

Adopted Parameters for the Post 
Development Scenario  

kc 1.30 1.15 

dav 1.14 km 1.01 km 

m 0.8 0.8 

IL 10.00 10.00 

CROp 0.6 (100yr) 0.6 (100yr) 

Further, the RORB model sub-areas and fraction impervious used for the proposed detention basin are 
provided in Table 2 below.  

Table 2: RORB Sub-Catchment Areas and Fraction Impervious 

RORB Catchment Area (Overall sites – inclusive of 3 sites) 103  ha 

RORB External Catchment Area to the south 93.2  ha 

Fraction Impervious (Residential-Conventional Density) 0.6 

Fraction Impervious (Residential-Low Density)  0.2 

Fraction Impervious (Reserve) 0.1 
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Figure 6: Pre-Development Catchment Plan 
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Figure 7: Post Development Catchment Plan 

4.2 100-year ARI Flood Results 

The results of 1 in 100-year ARI peak pre-development and post development flows from the RORB 
modelling are shown in Table 3 below. Details of the RORB modelling results are shown in APPENDIX C. 

Table 3: RORB Model Results for the 100-year ARI Post Development (Critical Durations in parentheses) 

100 year ARI for SBRB  Storage Volume Required 
for Detention (m3) 

Peak Pre-Development Flow 
(m3/s) 

Peak Post Development Outflow 
(m3/s) (with Detention) 

8.17 (2hr) 8.01 (2hr) 25,200 m³ 

The above peak flows results indicate that the 1 in 100-year ARI post development peak flows can be 
detained to the pre-development level by providing a detention storage of 25,200 m³. 

4.3 Sub-surface Drainage 

As previously mentioned, the LPDs for the site will be to the existing outfall/waterway(s) along the 
northern boundary based on the property from which flows are being disposed. 
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The subsurface drainage network for the development will convey all pipe flows to these locations, via 
the proposed water quality treatment facilities, which are the sedimentation basin, wetland, 
Bioretention basin and Swale. The pipe network will be adequately sized to convey the 1 in 5-year ARI 
flows throughout the proposed development’s drainage network. 

In addition, there is an external catchment (existing residential area lots fronting Lang Lang-Poowong 
Road) to the south of the site that will be directed to the proposed sub-surface drainage network. 

4.4 Overland Flow  

Overland flows will be conveyed across the site to the nominated retarding basin assets for the specific 
portion of the catchment in which the flows originate. Due to the slope constraints, overland flows from 
lots on 951 Yannathan Road and on the western portion of 30 Glovers Road will be directed to the asset 
located on 30 Glovers Road (Refer to the Overland Flow Path Plan in Figure 9).   

Retarding basin assets will have a controlled outlet whose design will be completed as part of the 
detailed design. 

The internal roads for the development and the finished surface levels of the lots will be designed to 
ensure that the 1 in 100-year ARI overland flows through the site are within the safe hydraulic capacity 
of road floodway. A PC Convey assessment of the road reserve shows that the 100-year ARI gap flow 
can be contained within floodway safety criteria. A typical cross section is shown in Figure 8 and the 
calculation result is included in APPENDIX D.  

The section location was chosen as it is the largest peak gap flow would be expected to provide the most 
conservative results (See Figure 9 for location of the assessment). The flood conveyance of the road 
reserves is within the flood safety criteria. 

 

 

 

Figure 8: Typical Road Cross-Section showing the 100 year ARI Flood Level 
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Figure 9: Indicative Overland Flow Path 

 

4.5 Sizing of the Detention Basin  

 

Details of the proposed retarding basins are provided in Table 4 below and a plan of the indicative 
locations is provided in the previous Figure 9 (Also APPENDIX D).  

The retarding basin assets will over-detain the 100-year ARI flow to allow the northern low density 
residential development runoff to be free draining. The total flow from the site is expected to be less 
than the pre-developed flow for design storms up to the 100-year ARI event. 

 

Table 4: Details of Detention Basins 

Retarding Basin 

     Outlet Controls for Detention Basin 
Water 

Level at 
100-year 

ARI 

Storage  

Pipe Outlet 
Crest Elevation/Width for Weir (100-

year weir crest)  

West RB 2 3 x 600 mm dia pipe 1 m /10 m 1.03 m 5,160 m³ 

West RB 3 525 mm dia pipe  1 m/ 10 m  0.93 m 3,930 m³ 

West WLRB 1 4 x 600 mm dia pipe 1 m / 10 m  0.99 m 9,900 m³ 

East WLRB 600 mm dia pipe 1 m / 10 m  1.01 m 6,210 m³ 

 

 

PC Convey location 
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5 STORMWATER QUALITY MANAGEMENT 

Melbourne Water require all developments to provide a minimum best-practice water quality 
treatment via ‘at source’ methods. The current standards (BPEMG Targets) are 70/80/45/45 percent 
removal of Gross Pollutants/Total Suspended Solids/Total Phosphorous/Total Nitrogen (GP/TSS/TP/TN), 
respectively.  

Stormwater quality modelling was conducted using MUSIC (Model for Urban Stormwater Improvement 
Conceptualisation) for the proposed development site. The layout of the MUSIC Model is shown in 
Figure 10 and results of the MUSIC model are shown in Table 5. The proposed treatment for catchments 
contributing flows to 379 Lang Lang-Poowong Road will be two wetlands (each with a sedimentation 
basin). One of the wetlands (WLRB West) will be located adjacent to the current location of the existing 
dam while the other (WLRB East) will be located on the Eastern of the site. 

The proposed treatment train for the catchments contributing flows to 30 Glovers Road, including the 
external catchments, will be a sedimentation and bioretention basin.  

Stormwater quality treatment for the southern part of the site will be carried out via the proposed 
swale.  

 

 

Figure 10: MUSIC Model Layout 
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Table 5: MUSIC Model Results-Compared with BPEMG Target 

Parameter % Removal at Receiving 
Outlet 

BPEMG Target % 
Removal 

Gross Pollutants (Kg/yr) 100.0 70 

Total Suspended Solids (TSS) (Kg/yr) 84.3 80 

Total Phosphorus (TP) (Kg/yr) 68.4 45 

Total Nitrogen (TN) (Kg/yr) 45.2 45 

As shown in Table 5, the proposed Bioretention Basin, sedimentation basins, wetlands and swales can 
meet the best practice BPEMG targets for the site.  

Details of stormwater treatments assets are shown in Table 6 and Table 7. 

Table 6: Details of Sedimentation Basins and Wetlands 

Asset Catchment Area Surface Area Permanent Pool Volume 

Sedimentation 
Basins 

SB West 2 25.54 ha 500 m² N/A 

SB West 39.56 ha 800 m² N/A 

SB East 19.32 ha 360 m² N/A 

Wetlands 
WLRB 1 39.56 ha 8,000 m² 1,750 m³ 

East WLRB 19.32 ha 3,500 m² 4,000 m³ 

 

Table 7: Dimension Details of Swale 

Catchment Area 14.99 ha (proposed development) 

Swale Top Width 8.0 m 

Swale Bottom Width 2.0 m 

Swale Length  430 m 

Swale Depth 0.5 m 

Swale Side Batter 1 in 6 

 

The sedimentation basins are to be located in the base of the detention basins and the wetlands will be 
designed in accordance with Melbourne Water’s Wetland Design Guidelines (as per the Wetland Design 
Manual). The design of the stormwater quality assets will be undertaken during the functional and 
detailed design phases of the project and submitted to Council and Melbourne Water at this time for 
comment and approval. The configuration of the outlet control structure will also be completed during 
the detailed design. 

The concept design layout of the sedimentation basins and wetlands are shown in Figure 11. The 
concept design plans, including layout and cross sections of the stormwater treatment assets are 
included in APPENDIX D. 
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Figure 11: Concept Design Plan of the WSUD Assets (Not to Scale) 
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6 STAGING PLAN 

As previously discussed, the majority of the site is currently zoned as FZ, precluding it from residential 
development at this time. Consequently, the preliminary development of the site is currently proposed 
to occur over 13 stages for the portion of 379 Lang Lang - Poowong Road zoned for residential 
development (GRZ1). The Indicative Subdivision and Staging Plan for these 13 stages is provided in 
APPENDIX E. 

It is anticipated that the eastern component of 379 Lang Lang - Poowong Road will be rezoned for 
residential development in the future, and this region is therefore considered to be a long term 
residential area subject to this rezoning. Subsequent amendments to the zoning for the remainder of 
the site are anticipated, however, the staging of this potential development is not currently available. 

6.1 Staging of Stormwater Management Assets for 379 Lang Lang – Poowong Road 

The stormwater assets proposed in Sections 4 and 5 of this document have been conceptually designed 
in order to enable their construction in a staged manner complementing the development of the site. 

To this end, West RB3, West WLRB 1 and the swale are proposed to be constructed to service Stages 1 
through 13 of the staging plan, with East WLRB proposed to be constructed in line with the rezoning of 
the eastern component of 379 Lang Lang – Poowong Road. All remaining assets are to be constructed 
by the owners of the remaining two properties to service their portions of the site’s development. 

This approach will eliminate the need for interim assets. 
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7 CONCLUSION 

This report has identified an overall drainage management strategy for the proposed development site 
located across the following properties: 

▪ 379 Lang Lang-Poowong Road, Nyora; 

▪ 30 Glovers Road, Nyora; and 

▪ 951 Yannathan Road, Nyora. 

The strategy provides methodologies for the management of stormwater on the site, which are as 
follows: 

▪ Construction of drainage to meet the requirements of Melbourne Water and Council, including 

1 in 100-year ARI capacity road reserves and underground drainage for the 1 in 5-year ARI storm 

event as needed. 

▪ A stormwater detention volume of approximately 25,200 m3 will be required to provide the 

appropriate detention for the proposed development. This volume will be contained within the 

proposed retarding basins located throughout the site, to cater for the designated sub-

catchment areas. 

▪ The stormwater quality treatment system required to meet BPEMG standards will consist of a 

swale, 2 wetlands and 3 sedimentation basins with a total combined area of 13,160 m². One of 

the wetlands and sedimentation basins will be located within the western portion of 379 Lang 

Lang – Poowong Road (adjacent to the current location of the existing dam) and another 

wetland is to be located on the east of this lot to service the future residential development. 

The swale will bisect these two assets and will convey flows from the south of this lot to the 

north. In addition, a 3,500 m² bioretention basin will be located on 30 Glovers Road to provide 

treatment to the western catchment. 

▪ Construction of WSUD assets and detention basins to meet the overall stormwater quality 

treatment and detention requirements. 

The above strategy can be implemented and all Melbourne Water and Council’s development 
requirements can be achieved, with no net effect on the downstream properties.  
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Indicative Subdivision Plan 
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Drainage
Reserve
1.09ha
(GRZ)

Drainage
Reserve
3.76ha
(GRZ)

Drainage
Reserve
1.15ha
(FZ)

Title boundaries

Existing contours (1m interval)

Lots Minimum 2000m²

Lots average size 750m²

Lots Minimum 1000m²

Drainage reserve

Active open space

LEGEND

Overland flow path

Lots with 20m frontage along connector
(min. 800m²)

Shared pathway 2.5m wide (indicative)

GRZ/FZ boundaries

Amenity Buffer - 4m wide

Site - Wallis Watson (GRZ + FZ) 74.99ha

Farming Zone (FZ) 24.24ha

* Lots Avg. 750m2 Size 16.58ha

* Lots Min. 800m2 Size 4.96ha

* Lots Min. 1000m2 Size 7.62ha

* Lots Min. 2000m2 Size 2.96ha

* Non-Arterial Roads 9.66ha

Drainage Reserve (GRZ only) 4.85ha

Active Open Space 4.00ha

Overland Flow Path 0.12ha

Net Developable Area (GRZ only) 41.79ha

Lot Yield
(Lots Avg. 750m2 Size)

215 lots
771m² average lot size

Lot Yield
(Lots Min. 800m2 Size)

58 lots
856m² average lot size

Lot Yield
(Lots Min. 1000m2 Size)
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1588m² average lot size

Lot Yield
(Lots Min. 2000m2 Size)

8 lots
3700m² average lot size

** Lot Yield
(Overall)

329 lots @ 7.9 lots per ha
977m² average lot size

** Total Number of Lots 329

* Indicates inclusion in NDA

** Excludes FZ area

Notes
· This plan is indicative only
· This plan is subject to Council approval
· Title boundaries and contours are approximate only and subject to

confirmation by survey
· All dimensions and areas are subject to survey and final

computations
· Traffic, native flora,  native fauna or Aboriginal cultural heritage,

which may require further investigation
· Wetland / drainage areas are approximate only and subject to

detailed engineering design and may be subject to change
· Access/egress to the site is subject to Council / Vicroads approval
· Road pavement is indicative only and subject to engineering design
· All public open space areas are conceptual only
· This plan has yet to take into consideration any bushfire

management restrictions, which may require further investigation -
this site is in a bushfire prone area

· Lots that directly adjoin the boundary of the established residential
lots along Hatchs Road must include a minimum 7m building
setback from the LDRZ boundary
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Title boundaries

Existing contours (1m interval)

Lots with min. 20m frontage along

connector (min. 4000m²)

Lots average size 750m² approx

Lots Minimum 1000m²

Drainage reserve

Active open space

LEGEND

Overland flow path

Lots with min. 20m frontage along

connector (min. 800m²)

Shared pathway 2.5m wide (indicative)

GRZ/FZ boundaries

Amenity Buffer - 4m wide

Site - Wallis Watson (GRZ + FZ)

74.99ha

Farming Zone (FZ)

24.24ha

* Lots Avg. 750m2 Size

16.39ha

* Lots Min. 800m2 Size 4.96ha

* Lots Min. 1000m2 Size 7.81ha

* Lots Min. 4000m2 Size 2.96ha

* Non-Arterial Roads 9.67ha

Drainage Reserve (GRZ only)

4.84ha

Active Open Space

4.00ha

Overland Flow Path 0.12ha

Net Developable Area (GRZ only)

41.79ha

Lot Yield

(Lots Avg. 750m2 Size)

214 lots

766m² average lot size

Lot Yield

(Lots Min. 800m2 Size)

58 lots

856m² average lot size

Lot Yield

(Lots Min. 1000m2 Size)

49 lots

1594m² average lot size

Lot Yield

(Lots Min. 4000m2 Size)

7 lots

4229m² average lot size

** Lot Yield

(Overall)

328 lots @ 7.8 lots per ha

980m² average lot size

** Total Number of Lots 328

* Indicates inclusion in NDA

** Excludes FZ area

Notes

· This plan is indicative only

· This plan is subject to Council approval

· Title boundaries and contours are approximate only and subject to

confirmation by survey

· All dimensions and areas are subject to survey and final

computations

· Traffic, native flora,  native fauna or Aboriginal cultural heritage,

which may require further investigation

· Wetland / drainage areas are approximate only and subject to

detailed engineering design and may be subject to change

· Access/egress to the site is subject to Council / Vicroads approval

· Road pavement is indicative only and subject to engineering design

· All public open space areas are conceptual only

· This plan has yet to take into consideration any bushfire

management restrictions, which may require further investigation -

this site is in a bushfire prone area

Total Number of Lots

Stage 1

34

Stage 2

30

Stage 3

25

Stage 4

27

Stage 5

20

Stage 6

25

Stage 7

21

Stage 8

26

Stage 9

25

Stage 10

27

Stage 11

21

Stage 12

26

Stage 13

21

Total

328
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