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1 PREAMBLE. 

PJ Wright and Associates Pty Ltd (PJWAA) have been engaged by Developed Pty Ltd 
(Project Managers) to prepare a stormwater management plan for three proposed 
residential development sites in Bulgarra. 
 
This Stormwater Management Plan (SMP) outlines the requirements for Lot 17 Ridely 
Street Bulgarra. 
 
The SMP was submitted in May 2025 and Development Approval was granted. 
 
Since DA the project has been adjusted with  emergency vehicle travel paths reducing 
the area along the western and eastern boundaries for the utilization of box culverts to 
divert the offsite flows through to Ridely street. 
 
The offsite drainage systems are now piped with a series on manholes to manage 
discharges to surcharge sump along Ridely street . 
 
PJWAA have issued drawings 1804-3 P.01 and 1804-3 P.03 which relate to site and 
stormwater drainage. 
 
Coordination with Civil engineering has also been undertaken  to ensure hardstand 
areas are  graded correctly. 
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2 SITES AND CONDITIONS.  

The proposed site is Lot 17 Ridley Street, Bulgarra (The Site). Refer to Figure 1. 

 The proposed development consists of:  

• 5,100 square metres site. 

• 32 residential units. 

• Zoning: R40 

 

Figure 1: Location Plan 

3 FLOOD DATA. 

PJWAA have reviewed the City of Karratha 500-year Storm Surge Risk Policy and confirm 
the proposed development is located between Ridley Street and Millstream Road. 

The site located approximately 300m south of the Storm Surge Zone, which is located 
near Hunt Way of Sheet 6 of 6 of the Storm Surge Risk Policy. 

3.1 RAINFALL DATA. 

 

PJWAA have the 1%AEP storm events based upon current Bureau of Meteorology 
(BOM) rainfall data for Karratha (refer to Figure 2 below). 
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Figure 2:BOM Annual Exceedance Period (AEP) data. 
 
The data utilised for this Management report are in accordance with the Stormwater 
Guidelines for Residential developments. 3 
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The relevant intensities area as follows: 
a) 20% AEP (1:50 year) for five minute duration 97.6 mm/hr. 
b) 1% AEP (1:100 year) for five minute duration 194 mm/hr. 

3.2 COEFFICIENT OF RUNOFF.   

The offsite catchments  are based upon Coefficient of Runoff (CoR) of  0.65 as the land 
is un-developed. 
 
All  internal site catchments are based upon CoR of 0.8. 

3.3 TIME OF CONCENTRATION.  

PJWAA have undertaken the Time of Concentration (TOC) calculation based upon travel 
distance for each off site catchment area. 

The TOC was calculated using an Empirical version of the Rational Method as 
appropriate to the scale of the development being a single property based upon Table 
9.6.3 Book 9 of the ARR.  
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4 FLOOD CALCULATIONS. 

PJWAA have utilised the survey and architectural drawings to calculate the catchment 
areas for each stormwater travel path. 

4.1 OFF SITE INFLOWS. 

An un-development area of land is located to the West of the site located east of the 
existing Exmouth Golf Club. 
 
This land is elevated and has a natural slope towards the western boundary of the site. 
 
The land has been broken into two areas based upon existing topographic information 
provided on the site survey. Refer to Figure 3. 
 

 
 
Figure 3 : Offsite Inflow Catchments 
 
PJWAA have taken into account the predevelopment flows from this land and provided 
drainage channel to collect and diver the 1 % AEP flows around the development.   
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4.1.1 West Offsite Catchment  

a) Catchment:    1,120 square meters. 

b) Time of concentration: 8.66 mins. 

The catchment has an estimated predevelopment 1% AEP design flow of 0.034m3/sec.  

The existing flow path will require redirection to divert flow towards the west boundary.  

The new flow path will be directed via a grated manhole with a pipe 150mm pvc drain run  
down the western driveway to a surcharge manhole located in the southern verge of 
Ridely street. 

The drainage system will also  receive the Catchment C discharge which has been 
calculated at 0. 043m3/sec, providing a total design flow of 0.078m3/sec 

The surcharge outlet is 1.894 metres lower than the grated manhole at the head of line 
and 1.41 metres below the central courtyard collection swale. 

 
4.1.2 East Offsite Catchment  

a) Catchment:    1,644 square meters. 

b) Time of concentration: 9.46 mins. 

The catchment has an estimated predevelopment 1% AEP design flow of  0.0502m3/sec. 

The current flow path currently flows through a shallow gully on the eastern side of lot 14 
and will remain in this configuration. 

The flow will be directed via a grated manhole with a pipe 225mm pvc drain run  down 
the eastern driveway to a surcharge manhole located in the southern verge of Ridely 
street. 

The surcharge outlet is 1.169 metres lower than the grated manhole at the head of line. 

4.2 SITE FLOWS. 

Lot 14 has a high point located at the rear boundary with natural falls towards Ridely 
Street.  
The site has been broken into 4 main catchment areas. Refer to Figure 4. 
 

a) Catchment A : Western side of the site. 
b) Catchment B : Eastern side of the site.  
c) Catchment C : Central Common area. 
d) Catchment D : Ridely Street frontage. 
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Figure 4: Site Catchment Areas. 
 
The flows from Catchment A and B have been directed to flow down the centre of the 
roadways to discharge via crossovers onto Ridley Street. 
 
Catchment C will be piped to the western offsite drainage diversion. 
 
Catchment D will discharge via overland from towards Ridely Street. 

4.3 CATCHMENT A 

Catchment A is 1098 square meters in area. The  storm flow path will run down the centre 
of the driveway. 

The parking bays will be graded towards the driveway and  the driveway will fall to allow  
discharge to Ridely Street. 
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The 20% AEP (5 year ARI) design stormwater flow has been calculated at  23.81L/second 
and the anticipated flow path has been indicated on drawing P.01. 

The 1% AEP (100 year ARI) design stormwater flow has been calculated at 59.17 
l/second and has been designed for crossover width of 6000 at the point of discharge 
onto Ridely street. 

The flow characteristics at ridley street  has been calculated as follows: 

a) 20% AEP (Refer to Chart 3 in Appendix B)  

i. Volume:0.024 m3/sec 

ii. Slope : 3.8% (1:26 crossover) 

iii. Depth of 20% AEP flow:  6 mm across roadway 

b) 1% AEP (refer to Chart 4 in Appendix B) 

i. Volume:0.059 m3/sec 

ii. Slope : 3.8% (1:26 crossover) 

iii. Depth of 1% AEP flow: 13 mm across roadway 

4.4 CATCHMENT B 

Catchment B is 2468 square meters in area. The  storm flow path will run down the centre 
of the driveway. 

The parking bays will be graded towards the driveway and  the driveway will fall to allow  
discharge to Ridely Street. 

The 20% AEP (5 year ARI) design stormwater flow has been calculated at  53.53 
L/second and the anticipated flow path has been indicated on drawing P.01. 

The 1% AEP (100year ARI) design stormwater flow has been calculated at 130.73 
l/second and has been designed for crossover width of 6000 at the point of discharge 
onto Ridely street. 

The flow characteristics at the crossover has been calculated as follows: 

c) 20% AEP (Refer to Chart 5 in Appendix B) 

i. Volume:0.054 m3/sec 

ii. Slope : 2.2% (1:22) 

iii. Depth of 20% AEP flow:  14 mm across roadway 

d) 1% AEP (Refer to Chart 6 in Appendix B) 

i. Volume:0.130 m3/sec 

ii. Slope : 2.2% (1:22) 

iii. Depth of 5% AEP flow: 24 mm across roadway 

4.5 CATCHMENT C 

Catchment C is the central common area and is 792 square meters in area. The  storm 
water will be overland flow collected by a 1300 wide rock swale located south of the main 
access path. 
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The swale will discharge to a grated manhole with a pipe 150mm pvc drain run below the 
building and connecting into the western offsite drainage system. 

The 20% AEP (5 year ARI) design stormwater flow has been calculated at  17.17 
L/second. 

The 1% AEP (100year ARI) design stormwater flow has been calculated at 42.68 
l/second. 

The depth of flow in the swale has been calculated as follows: 

a) 20% AEP.(Refer to Chart 7 in Appendix B) 

i. Volume:0.017 m3/sec 

ii. Slope : 1.0% 

iii. Depth of 20% AEP flow: 60 mm   

b) 1% AEP. (Refer to Chart 8 in Appendix B) 

i. Volume:0.043 m3/sec 

ii. Slope : 1.0% 

iii. Depth of 1% AEP flow: 107  mm 

4.6 CATCHMENT D 

Catchment D are the north apartments facing Ridley street. 

The total area of the catchment is 743 square meters. 

The  storm water will be overland flow collected into four 1000 wide x 50mm deep gravel 
lined channels which will discharge towards Ridely Street as shown on drawing P.01. 

Each channel has a catchment of 186 square metres. 

The 20% AEP (5 year ARI) design stormwater flow for each channel has been calculated 
at  4.03 L/second. 

The 1% AEP (100year ARI) design stormwater flow has been calculated at 8.01 l/second. 

The depth of flow in each channel has been calculated as follows: 

a) 20% AEP. (Refer to Chart 9 in Appendix B) 

i. Volume:0.004 m3/sec 

ii. Slope : 3.03% 

iii. Depth of 20% AEP flow: 31 mm   

b) 1% AEP. (Refer to Chart 10 in Appendix B) 

i. Volume:0.009 m3/sec 

ii. Slope : 3.03% 

iii. Depth of 1% AEP flow: 49mm. 
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5 BUILDING FINISHED FLOOR LEVELS 

Final design drawings have been fully coordinated during the design phase with 
architectural and civil design drawings. 

If you require further information or clarification, please do not hesitate to contact this 
office.  

                                      
Anthony R Serek 
Senior Hydraulic Service Engineer  
Dip.Hyd.Serv.Design;  
Dip. Eng. (Const.Hyd.);  
Cert.Arch.Draft; 
LCIBSE,Eng.Tech(UK); SoPHE  
LMAHSCA; MIPA. 
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6 APPENDIX A  

References 

1 Stormwater Management Manual of Western Australia, Department of Water; 
Chapter 9 Structural Controls. 2007. 

2 Policy DP 19Karratha 500 year Storm Surge Risk Policy 2012, City of 
Karratha 

3 Stormwater Design Guidelines for Residential Developments dated June 
2011, City of Karratha. 

4 Australian Rainfall and Runoff Book 9 – A Guide to Flood Estimation, 
Commonwealth of Australia ( Geoscience Australia), 2016 ; Ball J, Babister 
M, Nathan R, Weeks W, Weinmann E, Retallick M , Testoni I. 

5 Stormwater and site grading Plan drawing C3301  for Lot 17 ridley Street 
Bulgara prepared by  Edge Consulting Engineers, project No AU25819 
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7 APPENDIX B.  SHEETS AND CHARTS.  

 
Chart 1 Predevelopment West Off Site inflow. 
 

 
Chart 2 Predevelopment East Off Site inflow 
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Chart 3: Catchment A 20% AEP Crossover Flow 
 
 
 

 
Chart 4 : Catchment A 1% AEP Crossover flow 
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Chart 5 : Catchment B  20% AEP Crossover flow. 
 
 
 

 
Chart 6 : Catchment B 1% AEP Crossover flow. 
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Chart 7 : Catchment C 20% AEP Swale Flow 
 
 
 

 
Chart 8 : Catchment C 1% AEP Swale Flow 
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Chart 9 : Catchment D (Channel) 5% AEP Flow 
 
 
 

 
Chart 10 : Catchment D 1% AEP Flow 
 
 
 
 
 
 
 
 
 




