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1. Introduction 
Stantec has engaged GRC Hydro to undertake preliminary flood modelling for the Tolland Renewal Project 
in the Wagga Wagga City Council LGA. The analysis presented herein focuses on the assessment of flood 
behaviour for an area of interest near Parkhurst Street and Lockett Place, where residential development 
is proposed at the location of an existing channel. The area of interest is shaded red in Image 1 below.  
 
Image 1: Tolland Renewal Project, Staging Master Plan (DWG 50521067-C1015, Stantec) 
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The area of interest comprises the southern areas of Stages 1A and 1C as presented in Staging Master Plan 
(DWG 50521067-C1015), which includes two future development areas with a dwelling density of 1,200 
m³/s, and two new streets formed by the extension of Parkhurst Street and Lockett Place.  
 
The project is situated in the ‘Wagga Wagga Major Overland Flow Floodplain Risk Management Study and 
Plan’ (MOFFS) (WMAwater, 2021) study area. The area is defined as flood affected by the MOFFS due to 
overland flow flooding, with flow arriving to the area of interest from the south-east via trunk stormwater 
and overland flows along Parkhurst Street. 

2. Scope of this Assessment  
The focus of this assessment is to utilise Council’s MOFFS flood model to assess flood behaviour for the 
area of interest presented in Image 1, with modelling of a high level hydraulic concept design as described 
in Section 5.2. 
 
The following issues are not considered as part of the current assessment and may require consideration 
during later design stages: 

• Management of stormwater/flood flows for the Tolland Renewal Project for areas other than the 
area of interest described in Image 1; 

• Consideration of site drainage and provision for On-Site Detention (OSD) to account for potential 
future increases to impervious surface fraction due to development; 

• Consideration of compliance with Council’s flood planning policy; 
• Preparation of a Flood Impact and Risk Assessment as per LU01 requirements; 
• Review of the Council MOFFS report and associated TUFLOW model. The Council TUFLOW model 

was used without modification to assess Existing Conditions. 
 
The analysis presented herein is a high-level hydraulic assessment only. Coordination with a civil design has 
not been undertaken and is required for future design stages. 

3. Proposed Design  
A Master Plan prepared by Stantec which provides concept details of the development is contained in 
Attachment A. Key to this preliminary flood assessment, the plans show: 

• The extension of Parkhurst Street and Lockett Place;  
• New medium density residential development areas; 
• A trunk stormwater deviation of the exiting Parkhurst Street stormwater system around the 

proposed development area. 

Flooding modelling has been undertaken for a high-level hydraulic concept based on the Master Plan 
design. Details of the model adjustments to simulate the design are described in Section 4.2.  

4. Flood Modelling Approach  
The MOFFS report and associated TUFLOW model (WMAwater, 2021) was provided by Council and was 
used as the basis of the analysis presented herein. Relevant details of the model build are described in the 
following sections. 
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4.1 Existing Conditions Model Build  
The MOFFS ‘City Area’ TUFLOW model was used to assess Existing (baseline) Conditions. The model was 
provided with limited metadata and was utilised to inform of baseline conditions without modification. A 
summary of key model parameters/methods is described below: 

• TUFLOW version ‘2017-09-AC’ with the ‘HPC’ solver was applied (this is the same solver used by 
the Council flood model). 

• Australian Rainfall and Runoff (ARR) 2019 design runs were modelled. Due to a lack of metadata, a 
critical duration assessment was undertaken to determine the critical storm duration for each 
Annual Exceedance Probability (AEP) event. The metadata did contain the critical storm temporal 
patterns for each duration and AEP, and accordingly, only the critical storms were assessed. The 
resultant storms used in design flood modelling are presented in Table 1. 
 

Table 1: Critical storm duration for each event 
Event Duration Temporal Pattern* 

20% AEP 120 mins 3952 
10% AEP 120 mins 3901 
5% AEP 120 mins 3901 
2% AEP 120 mins 3935 
1% AEP 120 mins 3935 

PMF 60 mins GSDM 
* Critical storm temporal patterns were supplied as part of the Council TUFLOW model metadata.  
 
• Tailwater in scenario ‘TW002Y’ was applied as determined by the Council TUFLOW model 

metadata.  
• Hydraulic roughness parameters from the MOFFS TUFLOW model (2021) were retained as 

presented Table 2. 
 
Table 2: Adopted Manning’s Values 

Surface Type Manning’s value 
Pasture  0.045 
1D Cross Section Elements 0.04 
Low Density Lots 0.06 
Ponds and other water bodies 0.03 
Newly built/resurfaced road 0.018 
Industrial 0.07 
Roads 0.022 
Creek permanent water 0.04 
Vegetation 0.1 
Vegetated creek 0.08 
Railway 0.06 
Select 1D cross section (Crooked Creek) 0.06 

 
• The TUFLOW model was run for the Existing Conditions scenario for the 20% AEP, 10% AEP, 5% 

AEP, 2% AEP, 1% AEP and PMF events. 
 
4.2 Proposed Conditions Model Build  
The Existing Conditions model was modified to incorporate a hydraulic concept design which aimed to meet 
the expected design intent of the Master Plan design proposed by Stantec (see Section 3). It should be 
noted that no design surface was available for analysis. Future design stages would be required to update 
the model with the incorporation of survey to better understand the impact of the proposed development.   
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The following model updates were made to assess concept Proposed Conditions flood behaviour: 

• Proposed residential lots in the area of interest shown in Image 1 were raised by ~0.3 m above the 
surrounding ground levels and the existing channel through this area was filled to simulate 
potential future conditions associated with development.  

• A Mannings roughness value of 0.2 was applied to proposed residential lots in the area of interest, 
to simulate potential future residential development. This value is consistent with the 
recommendations in ARR2019.  

• Ground levels in the Parkhurst Street road easement were retained as per existing levels. 
• Existing Trunk stormwater from Parkhurst Street was deviated around the proposed residential 

areas following the alignment of the proposed road extension (see Image 2). These pipes 
connected into the existing culverts to the northwest of the site. The existing and proposed 
stormwater culverts for the deviated portion of the network are 2 x DN1050. Bend losses were 
modelled using TUFLOW Engelund method.  

• A large inlet structure (unlimited inlet capacity) was modelled at the upstream end of the deviated 
stormwater system. 

• Stormwater from Lockette Place was also deviated around the area proposed for residential 
development following the road alignment (see Image 2).  

 
Image 2: Existing and Proposed stormwater network 

  
Existing stormwater network Proposed stormwater network 

 
• The TUFLOW model was run for the Proposed Conditions scenario for the 20% AEP, 10% AEP, 5% 

AEP, 2% AEP, 1% AEP and PMF events. 
 

5. Hydraulic Model Results  
5.1 Existing Conditions Model Results 
Existing Conditions peak flood depths and levels are presented in: 

• Figure 1: 1% AEP Peak Flood Depths and Levels – Existing Conditions 
• Figure 2: PMF Peak Flood Depths and Levels - Existing Conditions 

 
Existing Conditions flood hazard categories are presented in: 

• Figure 3: 1% AEP Peak Flood Hazard – Existing Conditions 
• Figure 4: PMF Peak Flood Hazard – Existing Conditions 
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Flood hazard values were derived using the methodology outlined in ARR2019 which considers flow 
hydraulic characteristics of velocity and depth as presented in Image 3, to determine flood hazard for 
various floodplain uses. 
 
Image 3: ARR2019 flood hazard – depth and velocity characteristics  

 
 
The analysis shows: 

• The majority of flood water arrives to the area of interest from east as overland/stormwater flows 
via Parkhurst Street.  

• Minor drainage flows arrive to the site from Lockett Place; 
• Flows drains into an existing open channel through the proposed residential areas in the area of 

interest; 
• The area of interest is affected by overland flow flooding, with typically shallow/low hazard flows 

with depths of less than 50 mm and a H1 hazard category in the 1% AEP event. Depths of up to 
approximately 0.4 m with H2 hazard category are noted in the existing channel for this event. 

• During the PMF, flood depths are typically less than 0.15 m (H1) for the area of interest, with depths 
of up to 0.7 m in the existing channel, with an associated H3/H4 hazard category.   

 
5.2 Proposed Conditions Model Results 
Proposed Conditions peak flood depths and levels are presented in: 

• Figure 5: 1% AEP Peak Flood Depths & Levels - Proposed Conditions 
• Figure 6: PMF Peak Flood Depths & Levels - Proposed Conditions 

 
Proposed Conditions flood hazard categories are presented in: 
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• Figure 7: 1% AEP Peak Flood Hazard - Proposed Conditions 
• Figure 8: PMF Peak Flood Hazard - Proposed Conditions 

 
The analysis shows: 

• Proposed residential areas are flood free during a 1% AEP event, with shallow (<0.05 m)/low hazard 
(H1) flows affecting surrounding roads; 

• During the PMF, a portion of the Stage 1C site is subject to shallow (<0.05 m)/low hazard (H1) flows 
and the proposed Parkhurst Street extension is expected to be affected by H2 hazard flooding 
which is unsafe for small vehicles.  

6. Flood Impact Assessment  
A comparison of Existing and Proposed Conditions peak flood levels are presented in: 

• Figure 9: 20% AEP Flood Impact - Proposed Conditions 
• Figure 10: 10% AEP Flood Impact - Proposed Conditions 
• Figure 11: 5% AEP Flood Impact - Proposed Conditions 
• Figure 12: 2% AEP Flood Impact - Proposed Conditions 
• Figure 13: 1% AEP Flood Impact - Proposed Conditions 
• Figure 14: PMF AEP Flood Impact - Proposed Conditions 

 
The preliminary analysis shows: 

• No adverse impacts affecting properties outside of the Tolland Renewal Project for events up to 
and including the 1% AEP flood event. 

• Localised changes in flood level are noted within the Tolland Renewal Project area along Dennis 
Crescent and the Lockett Place extension. Flows in these areas would be managed through 
appropriate road and stormwater design developed during future design stages.  

• Localised increases in flood level are noted along the proposed Parkhurst Street extension. 
However, flood hazard on this road is low at H1 during the 1% AEP event and H2 during the PMF. 
Road and stormwater design should be developed during later design stages to manage flood and 
drainage risks. 

• Localised increases in flood level are noted within the existing open channel directly downstream 
of the development, to the west of Wagga Wagga Brethren. These increases are due to minor 
changes to the discharge locations of upstream stormwater systems. The impacts are noted to be 
confined to the existing stormwater channel and do not adversely impact surrounding properties; 

• Generally reduced flood levels upstream of the site are noted around Parkhurst Street due to the 
addition of a large flood inlet structure; 

• A minor increase in flood level of less than 0.1 m is noted to affect the Wagga Wagga Brethren 
during the PMF.  

• An area of impact of typically less than 0.03 m is noted during the PMF extending to properties to 
the north of Bruce Street. 

7. Recommendations for Future Analysis 
As noted, the modelling undertaken herein comprises a high-level hydraulic concept design assessment. 
Future design stages may require consideration of the following: 

• Management of local flooding/stormwater issues due to local rainfall within the Tolland Renewal 
Project area; 
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• Consideration of potential future increases to impervious surface fraction due to the development 
and provision for On-Site Detention (OSD) to manage impacts to downstream flows; 

• An assessment of compliance to Council’s flood planning policy; 
• Preparation of a Flood Impact and Risk Assessment as per LU01 requirements; 
• Detailed review of the Council MOFFS report and associated TUFLOW model, with incorporation 

of ground and stormwater survey for critical flow paths in the vicinity of the area of interest, and 
upstream. 

• Flood modelling of a fully coordinated civil design, inclusive of proposed finish surface levels and 
stormwater design. 

• Consideration of extreme flood event and blockage risks due to building over an overland flow 
path. Best practise would allow for adequate overland flow conveyance to manage these risks. This 
may require that the Parkhurst Street and bordering areas of Stage 1C provision for an overland 
flow path.  

• PMF flood hazard on Parkhurst Street should be considered. 

8. Conclusions  
Stantec has engaged GRC Hydro to undertake preliminary flood modelling for the Tolland Renewal Project 
in the Wagga Wagga City Council LGA. The analysis presented herein focuses on the assessment of flood 
behaviour for an area of interest near Parkhurst Street and Lockett Place, where residential development 
is proposed at the location of an existing channel.  
 
The project is situated in the ‘Wagga Wagga Major Overland Flow Floodplain Risk Management Study and 
Plan’ (MOFFS) (WMAwater, 2021) study area, within the City Area model domain. The area is defined as 
flood affected by the MOFFS due to overland flow flooding, with flow arriving to the area of interest from 
the south-east via trunk stormwater and overland flows along Parkhurst Street. 
 
The MOFFS TUFLOW model was used to define Existing Conditions flood behaviour for the site. A high-level 
hydraulic concept design was developed to assess a Proposed Conditions scenario. The concept was 
developed based on the Master Plan prepared by Stantec (Attachment A). It should be noted that no design 
surface was available for analysis and all modelling presented herein should be considered high-level 
hydraulic concept type modelling. Future design stages would be required to update the model with the 
incorporation of survey to better understand the impact of the proposed development.   
 
The analysis found that the Proposed Conditions model resulted in: 

• Proposed residential areas to be flood free for events up to the 1% AEP flood, with shallow (<0.05 
m)/low hazard (H1) flows affecting surrounding roads. 

• During the PMF, a portion of the Stage 1C site to be subject to shallow (<0.05 m)/low hazard (H1) 
flows and the proposed Parkhurst Street extension was noted to be impacted by H2 hazard flooding 
which is unsafe for small vehicles.  

• No adverse impacts affecting properties outside of the Tolland Renewal Project for events up to 
and including the 1% AEP flood event. 

• Localised increases in flood level are noted within the existing open channel directly downstream 
of the development, to the west of Wagga Wagga Brethren. These impacts are noted to be 
confined to the existing stormwater channel and do not adversely impact surrounding properties; 

• A minor increase in flood level of less than 0.1 m is noted to affect the Wagga Wagga Brethren 
during the PMF.  
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• An area of impact of typically less than 0.03 m is noted during the PMF extending to properties to 
the north of Bruce Street. 

 
Based on the analysis presented herein, the proposed Master Plan design for the area of interest is 
relatively low risk. However, a number of recommendations for further flood modelling analysis are 
detailed in Section 7 of this report and should be considered during future design stages. This could require 
provision for an overland flow path along the Parkhurst Street extension, and bordering areas of Stage 1C, 
to manage extreme flood and blockage risks. 
 



 

   

FIGURES 
Figure  3: 1% AEP Peak Flood Depths and Levels – Existing Conditions 
Figure  4: PMF Peak Flood Depths and Levels - Existing Conditions 
Figure 3: 1% AEP Peak Flood Hazard – Existing Conditions 
Figure 4: PMF Peak Flood Hazard – Existing Conditions 
Figure 5: 1% AEP Peak Flood Depths & Levels - Proposed Conditions 
Figure 6: PMF Peak Flood Depths & Levels - Proposed Conditions 
Figure 7: 1% AEP Peak Flood Hazard - Proposed Conditions 
Figure 8: PMF Peak Flood Hazard - Proposed Conditions 
Figure 9: 20% AEP Flood Impact - Proposed Conditions 
Figure 10: 10% AEP Flood Impact - Proposed Conditions 
Figure 11: 5% AEP Flood Impact - Proposed Conditions 
Figure 12: 2% AEP Flood Impact - Proposed Conditions 
Figure 13: 1% AEP Flood Impact - Proposed Conditions 
Figure 14: PMF AEP Flood Impact - Proposed Conditions 
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NOTE :
A REVIEW OF THE NSW BIODIVERSITY VALUES MAP AND
THRESHOLD TOOL HAS NOT IDENTIFIED ANY AREAS OF HIGH
BIODIVERSITY CONSTRAINTS WITHIN THE PROPOSED
DEVELOPMENT BOUNDARY. LOCAL ECOLOGICAL
ASSESSMENTS WILL BE UNDERTAKEN AS PART OF
SUBSEQUENT INVESTIGATIONS TO FURTHER INFORM DESIGN.
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