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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 outlines the requirements for Lot 30 Nairn Street 
Bulgarra. 
 

2 SITE AND CONDITION.  

The proposed site is Lot 30 Nairn Street, Bulgarra (The Site). Refer to Figure 1. 

 The proposed development consists of:  

• 5,519 square metres site 

• 48 residential units 

• Zoning: R30 

 

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 within the Storm Surge Zone. 

Refer to Figure 2 for the location of the site on Sheet 5 of 6 of the Policy. 
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Figure 2 : Sheet 5 of 6 of the Storm Surge Policy. 

The site will need to be filled to ensure finished floor levels are above the storm surge 
level.   

The Storm Surge mapping indicates that a 500mm depth of flooding could occur over the 
site with a small area along the southern boundary at or above the storm surge level  

Based upon the site survey drawing, the area that is above the storm surge zone 
coincides with the 8.20 m AHD contour. 

PJWAA have provided flood estimations based upon the areas adjacent to and abutting 
the apartments are  set a 8.20m AHD. 

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 3). 
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Figure 3:BOM Annual Exceedance Period (AEP) data. 

3.2 COEFFICIENT OF RUNOFF.   

All  catchments are based upon a Coefficient of Runoff (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. 
 
Refer to Drawings P.01 and P.02 which form part of proposed the stormwater  
management plan for the development 

4.1 OFF SITE INFLOWS. 

Based upon the Survey drawing no off site inflows would occur on the lot. 

4.2 SITE FLOWS. 

The site has been broken into 10 main catchment areas. Refer to Figure 4. 
 

a) Catchment A : Southwest driveway zone. 
b) Catchment B : Southeast driveway zone. 
c) Catchment C : Northeast driveway zone 
d) Catchment D : Northwest driveway zone. 
e) Catchment E : Northern rear carpark zone . 
f) Catchment F : Southern rear carpark zone. 
g) Catchment G :Narin Street apartment zone. 
h) Catchment H : Northern apartment zone. 
i) Catchment I : Central apartment zone 
j) Catchment J : Southern apartment zone. 

 
Figure 4: Site Catchment Areas. 
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Lot 30 fall from south to north with low points located at the northwest and northeast 
corners. 

It is proposed that in order to minimise the depths of stormwater flows along driveways , 
discharges from apartment roofs (Catchments  H, I and J) are collected by stormwater 
swales. The swales have a spillway and pipe through to the rear of the site to discharge 
onto drainage reserve . 

Catchments A, B, C, D, E, F are overland flows discharging to either: 

a) The drainage reserve at the rear of the site via rock lined spillway ,or 

b) Nairn street via driveway crossovers. 

4.3 CATCHMENT A (SOUTHERN CROSSOVER) 

Catchment A is 471 square meters in area. The  storm flow path will run down the centre 
of the driveway towards Nairn Street via the southern driveway crossover.   

The 20% AEP (5year ARI) design stormwater flow has been calculated at  10.28 L/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 20.28 
l/second and has been designed to the driveway width. 

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

a) 5% AEP 

i. Volume:0.010 m3/sec 

ii. Slope 1.048% (1:95) 

iii. Depth of 5% AEP flow:  9 mm across driveway 

iv. Velocity:  0.342 m/sec 

b) 1% AEP 

i. Volume:0.023m3/sec 

ii. Slope 1.048% (1:95) 

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

iv. Velocity: 0.433m/sec 

4.4 CATCHMENT B 

Catchment B is 222 square meters in area. The  storm flow path will run down the centre 
of the driveway to combine with discharge from Catchment F. Both areas discharge 
through a rock lined spillway onto the drainage reserve at the rear of the site. 

The 20% AEP (5year ARI) design stormwater flow has been calculated at 4.847 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 9.52 l/second 
and has been designed to the driveway width of 3.9m. 

Refer to Southern Outfall for combined flow characteristics. 
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4.5 CATCHMENT C (NORTHERN CROSSOVER) 

Catchment C is 451 square meters in area. The  storm flow path will run down the centre 
of the driveway towards Nairn Street via the northern driveway crossover.   

The 20% AEP (5year ARI) design stormwater flow has been calculated at  9.85 L/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 19.44 
l/second and has been designed to the driveway width. 

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

a) 5% AEP 

i. Volume:0.0099 m3/sec 

ii. Slope 3.125% (1:32) 

iii. Depth of 5% AEP flow:  7 mm across driveway 

iv. Velocity:  0.473 m/sec 

b) 1% AEP 

i. Volume:0.0194 m3/sec 

ii. Slope : 3.125% (1:32) 

iii. Depth of 5% AEP flow: 19mm across driveway 

iv. Velocity: 0.591m/sec 

4.6 CATCHMENT D 

Catchment D is 223 square meters in area. The  storm flow path will run down the centre 
of the driveway to combine with discharge from Catchment E. Both areas discharge 
through a rock lined spillway onto the drainage reserve at the rear of the site. 

The 20% AEP (5year ARI) design stormwater flow has been calculated at 4.847 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 9.52 l/second 
and has been designed to the driveway width of 3.9m. 
 
Refer to Northern Outfall for combined flow characteristics 

4.7 CATCHMENT E 

Catchment E is 1039 square meters in area. The  storm flow path will run down the centre 
of the driveway to combine with discharge from Catchment D. Both areas discharge 
through a rock lined spillway onto the drainage reserve at the rear of the site. 

The 20% AEP (5year ARI) design stormwater flow has been calculated at 22.69. 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 44.78 l/second 
and has been designed to the driveway width of 3.9m. 

Refer to Northern outfall for combined flow characteristics. 
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4.8 CATCHMENT F 

Catchment F is 574 square meters in area. The  storm flow path will run down the centre 
of the driveway to combine with discharge from Catchment B. Both areas discharge 
through a rock lined spillway onto the drainage reserve at the rear of the site. 

The 20% AEP (5year ARI) design stormwater flow has been calculated at 12.52. 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 24.72 l/second 
and has been designed to the driveway width of 3.9m. 

Refer to Southern Outfall for combined flow characteristics 

4.9 CATCHMENT G 

Catchment G is the Eastern block of apartments along the Nairn street frontage and has 
a total catchment area of 658 square meters.  

The catchment will be graded with fall from the building down to the roadway providing 
natural flow discharging onto Nairn Street as shown on drawing P.02 

4.10 CATCHMENT H 

Catchment H is 385 square meters in area. 

The stormwater will be collected by a 1000 x 100mm gravel lined swale flows east to west 
with a collection pit and piped discharge to the drainage reserve. 

The 20% AEP (5year ARI) design stormwater flow has been calculated at 8.41. 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 16.60 l/second  

4.11 CATCHMENT I 

Catchment I is 522 square meters in area. 

The stormwater will be collected by a 1000 x 100 mm deep gravel lined swale flows east 
to west with a collection pit and piped discharge to the drainage reserve. 

The 20% AEP (5year ARI) design stormwater flow has been calculated at 11.40. 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 22.5 l/second  

4.12 CATCHMENT J 

Catchment J is 546 square meters in area. 

The stormwater will be collected by a 1000 x 100mm gravel lined swale flows east to west 
with a collection pit and piped discharge to the drainage reserve. 

The 20% AEP (5year ARI) design stormwater flow has been calculated at 11.91L/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 23.51 l/second  
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4.13 SOUTHERN OUTFALL 

The southern outfall to the drainage reserve has a total catchment area of 921 square 
meters in area. The  storm flow path will run down the centre of the driveways to flow 
through a 4.3m wide rock lined spillway. 

The 20% AEP (5year ARI) design stormwater flow has been calculated at  20.12 L/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 39.71 
l/second and has been designed to the driveway width. 

The flow characteristics at the discharge point has been calculated as follows: 

a) 5% AEP 

i. Volume:0.0201 m3/sec 

ii. Slope 0.579% (1:172) 

iii. Depth of 5% AEP flow:  29 mm across spillway 

iv. Velocity:  0.176 m/sec 

b) 1% AEP 

iii. Volume:0.0398m3/sec 

iv. Slope 0.579% (1:172) 

iii. Depth of 1% AEP flow:  41 mm across spillway 

iv. Velocity: 0.225m/sec 

4.14 NORTHERN OUTFALL 

The northern outfall to the drainage reserve has a total catchment area of 1497 square 
meters in area. The  storm flow path will run down the centre of the driveways to flow 
through a 3.1m wide rock lined spillway. 

The 20% AEP (5year ARI) design stormwater flow has been calculated at  32.70 L/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 64.53 
l/second and has been designed to the driveway width. 

The flow characteristics at the discharge point has been calculated as follows: 

a) 5% AEP 

i. Volume:0.0327 m3/sec 

ii. Slope 1.367% (1:73) 

iii. Depth of 5% AEP flow:  35 mm across spillway 

iv. Velocity:  0.309 m/sec 

b) 1% AEP 

v. Volume:0.0645m3/sec 

vi. Slope 1.367% (1:73) 

iii. Depth of 1% AEP flow:  53 mm across spillway 

iv. Velocity: 0.405m/sec 
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5 BUILDING FINISHED FLOOR LEVELS 

  

Final design verifications will be undertaken during the working drawing phase to allow  
for transitions between the three apartment blocks. 

A retaining wall will be required along the rear boundary and  along the north side of the 
apartments to ensure building levels are above the 8.20m AHD level. Refer to Figure 5. 

 

At this stage, based upon the stormwater management plan, the Southernmost apartment 
blocks will need to be at 8.57m AHD to maintain falls to the southern crossover and 
southern outfall. 

Floor levels will also need to be adjusted to ensure gravity connection to sewer. 

This will be undertaken during the Working drawing/ design development stage when the 
designs will be coordinated further. 
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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 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. 
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7 APPENDIX B.  SHEETS AND CHARTS.  

 

 
Chart 1: Catchment A 5% flow 
 

  
Chart2 : Catchment A 1% flow 
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Chart 3:  Southern Driveway 5% AEP flow depth. 
 

 
Chart 4 :  Southern Driveway 1% AEP depth 
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Chart 5 : Southern Outfall  5% Catchments B / F  
 

 
Chart 6 : Southern Outfall  1% Catchments B / F  
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Chart 1: Catchment C 5% flow 
 

  
Chart2 : Catchment C 1% flow 
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Chart 3:  Northern Driveway 5% AEP flow depth. 
 

 
Chart 4 :  Northern Driveway 1% AEP depth 
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Chart 5 : Northern Outfall  5% Catchments D / E  
 

 
Chart 6 : Northern Outfall  1% Catchments D / E  
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