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1.  Introduction 
 

This report has been prepared to address the following objectives for East Seaham 
Road (Stages 5 and 6): 

• Undertake DRAINS modelling for the 1yr, 2yr, 5 yr and 10yr ARI events to 
address the flow changes during smaller events.  
 

• Undertake MUSIC modelling to determine the pollutant load changes.  
 

For further details about the project background and drainage modelling refer to 
report DF024 East Seaham Road – Stage 6 – Culvert Modelling by Port Stephens 
Council (July 2024) and Drainage Report – East Seaham Road Stage 5 by BRS 
(August 2018).   

 

2.  Small Event Modelling 
 

2.1 Stage 5 
 

BRS designed the drainage culverts for the East Seaham Road Stage 5 area. Port 
Stephens Council was provided the developed DRAINS model which reflects the 
modelling conducted to size the culvert upgrades. However, the pre-developed 
DRAINS model was not available. To enable the determination of existing flows, the 
developed model was adjusted to reflect the existing pipe configurations as per 
Figure 01 below (extracted from the BRS Stage 5 drainage report). 

Modelling adjustments included; 

• Culvert sizes and number of units were changed to reflect existing conditions 
• Culvert upstream and downstream invert levels were adjusted to reflect 

assumption of 600mm cover from the modelled road surface (overflow level). 

To ensure that the existing DRAINS model was simulating reasonable results, the 
existing 2% and 1% AEP modelling was compared to the figures in the BRS Stage 5 
Drainage Report. This comparison resulted in similar flows which signifies that the 
amended BRS model appropriately reflects the existing conditions. See Appendix A 
for the DRAINS results comparison. 
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Figure 1 –Stage 5 existing modelling assumptions (Drainage Report – East Seaham Road Stage 5,  BRS - August 2018) 

 

The existing and developed DRAINS models were simulated for the regular storm 
events including the 1, 2, 5 and 10 year ARI events (1EY, 50% AEP, 20% AEP and 
10% AEP). 

Existing and developed flows for the Stage 5 culvert locations are displayed in 
Figures 2 & 3. 

 
Figure 2 – Stage 5 Existing Model Results 

 
Figure 3 – Stage 5 Developed Model Results 
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2.1 Stage 6 
 

Port Stephens Council conducted the modelling for the Stage 6 area. Both the 
existing and developed models were simulated to determine flows in the regular 
events. 

The existing catchments for the stage 6 area are displayed in Figure 4. Results for 
the existing and developed models are included in Figures 5 and 6. 

 
Figure 4 – Stage 6 existing catchment and drainage data 
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Figure 5 – Stage 6 Existing Model Results 

 
Figure 7 – Stage 6 Developed Model Results  

 

3.  Water Quality Analysis 
 

MUSIC modelling has been used to assess the change in pollutant load associated 
with the upgrade of East Seaham Road Stages 5 and 6. 

The Stage 5 and 6 section of East Seaham Road is located in a Hunter Water 
Drinking Water Catchment. Hence, the NorBE (Neutral or Beneficial Effect) water 
quality criteria apply. 

To model the road upgrades, the areas of the existing unsealed road and final 
sealed road were extracted from design plans 

• Area of existing unsealed road = 1.75ha 
• Area of designed sealed road =  2.63ha 

In order to compare the same areas in both the pre and post development models an 
additional area of approximately 0.87ha of undeveloped land (reflected as a forest 
node in MUSIC) was included in the pre-developed model. 

The source nodes used to model the pre (unsealed) and post (sealed) road design 
were modified to reflect the pollution generation parameters set out in the Water 
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NSW Guidance ‘Using Music in the Sydney Drinking Water Catchment’ (Feb 2023), 
specifically tables 4.1, 4.2, 4.3, 4.6 and 4.7. 

A third model was created that included water quality treatment measures including 
swales and buffer strips. The road design includes grassed channels along a large 
portion of the road length. To model the water quality impacts of these grassed 
swales, the total length of roadside swales was determined from design plans and 
equated to approximately 2961m (including both sides of the road). A typical swale 
cross section as taken from the design plans was then used to reflect the average 
swale dimension. See Figures 8 and 9 which shows the swale details from the 
Stage 6 design plans. Figure 10 shows the swale properties in MUSIC. 

 
Figure 8 – Example of swale on southern side of East Seaham Road 

 
Figure 9 – Typical Swale Cross Section From Design Plans 



East Seaham Road – Regular Event Modelling and Water Quality Analysis    9 
 

 
Figure 10 – MUSIC model swale properties 

For the ‘treatment’ model the area of the unsealed road was split up into an area that 
drains to a swale and the remaining area. To determine a likely area of road that 
drains towards a swale it was assumed that half the road width would contribute to 
flow in the swale for the entire length of swale. Given runoff from the remaining road 
areas generally sheet flows from the road over grassed/ vegetated land, a buffer 
treatment node was included to treat the remaining area. 

The MUSIC model setup is displayed in Figure 11 and the music modelling results 
are displayed in Figure 12.  

 
Figure 11 – MUSC model configuration 

 
Figure 12 – MUSIC model results 
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The MUSIC model results demonstrate the change in pollution load when 
considering the existing unsealed road compared to the ultimate road design. 
Pollution loads for both TSS (Total Suspended Solids) and TP (Total Phosphorus) 
have reduced and achieve the NorBE criteria. The pollution loads for TN (Total 
Nitrogen) and GP (Gross Pollutants) have both increased by approximately 44% for 
TN and 7% for GP.  

Figure 12 demonstrates that the treatment systems in place do provide a substantial 
decrease in pollutants when compared to an upgrade of the road surface only. 

There is a substantial buffer area between East Seaham Road and the ultimate 
discharge locations at various points along the Williams River (See Figure 13). 
Runoff from all areas of East Seaham Road will generally flow overland for at least 
another 300m via existing overland flow paths in private properties before 
discharging to the river. It’s likely that the designed rock scour protection at culvert 
crossings and the grassed overland flow areas to the river will provide additional 
water quality treatment that has not been included in the current MUSIC model and 
would further reduce both GP and TN loads. 

 
Figure 13 – Distance Between East Seaham Road and The Williams River 
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Its also noted that MUSIC determines pollution loads based solely on a defined 
surface type. For a road system, the main source of pollution is generated from 
traffic volume. The upgrading of the existing unsealed road to a sealed road may 
attract additional traffic volume, however the usage of the existing road system 
(single lane in a rural area) remains largely unchanged. Hence, it is possible that the 
projected change in pollution generation could be slightly inflated. 
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Appendix A – Stage 5 DRAINS Model Comparison 
 

BRS Report Figure – Existing 2% AEP Results 
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Amended BRS DRAINS model – 2% AEP results 
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BRS Report Figure – Existing 1% AEP 
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Amended BRS DRAINS model – 1% AEP results 
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