PJ WRIGHT

& ASSOCIATES PTY LTD AL

Hydraulic & Fire Design Consultants
ABNM 96 994 544 008 ACN 008 928 096

Karratha Apartments
Lot 30 Nairn Street Bulgarra

Stormwater Management Report

Issue Date:  Friday, May 16, 2025
Revision: Shire Submission

Sanitary | Stormwater | Water Service | Gas Service | Recycling | Fire Protection

Suite 1/ 101 Scarborough Beach Road Mount Hawthorn Western Australia 6016

PO Box 335 Mount Hawthorn Western Australia 6915

telephone (08) 9443 3466

email email@pjwrightandassociates.com.au



Page 2

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:

e 5,519 square metres site

e 48 residential units

e 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).

Nairn Street Bulgarra May 2025
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Location

Label: Not provided

Latitude: -20

Longitude:-116.544 [N
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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.

Nairn Street Bulgarra May 2025
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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 | : Central apartment zone

j) Catchment J : Southern apartment zone.

Nairn Street
\
\
Exit | Entry
|
GA I
|
} HMENT G |-
. 7$sqm ]

HATCHM ENT|I

“CATCHMENT B+F
922sqm

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, | 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
I/'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 |/second
and has been designed to the driveway width of 3.9m.

Refer to Southern Outfall for combined flow characteristics.

Nairn Street Bulgarra May 2025
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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
I/'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 I/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 I/second
and has been designed to the driveway width of 3.9m.

Refer to Northern outfall for combined flow characteristics.

Nairn Street Bulgarra May 2025
Stormwater management Report



Page 8

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 I/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 I/second

4.11 CATCHMENT |
Catchment | 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 I/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 I/second

Nairn Street Bulgarra May 2025
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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
I/'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
I/'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

Nairn Street Bulgarra May 2025
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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.

PSR AR A L r RE LB 2

5572 2000866270 3500 4600} %% 300,

:

-
Y

FENCE BETWEEN FOOTPATH & PROPERT

FOOTPATH

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.

Nairn Street Bulgarra May 2025
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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.

Nairn Street Bulgarra May 2025
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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.

Flow Volume: 10.593L/s

Flow Depth: 16.9mm
Maximum Flow Volume: 294.176Lss
& Input

Invert Width (mm)

0.01
Depth of Channel (mm)
130

Surface Type (Manning's n)

Concrete, trowel finished v

Slope of Invert (mim)
0.602

Submit

Chart 1: Catchment A 5% flow

Flow Volume: 21.674L/s

Flow Depth: 26mm

Maximum Flow Volume: 294.176L/s
(¢ Input

Invert Width (mm)

0.01
Depth of Channel (mm)

130

Surface Type (Manning's n)

Concrete, trowel finished

Slope of Invert (m/m)

0.602

Chart2 : Catchment A 1% flow

Flow Velocity: 2.472m/s

Flow Depth: 13%

Maximum Flow Velocity: 8.926m/s

Width at top (mm)

3900

Roughness (n)

0.013

Design Flow Rate (us)

10.28

Flow Velocity: 3.288m/s

Flow Depth: 20%

Maximum Flow Velocity: 8.926m/s

Width at top (mm)

3900

Roughness (n)

0.013

Design Flow Rate (Lis)

20.28

Nairn Street Bulgarra
Stormwater management Report
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Flow Volume: 12.144L/s

Flow Depth: 9.1mm

Maximum Flow Volume: 981.42uss

(¢ Input

Invert Width (mm)
3900

Depth of Channel (mm)
130

Surface Type (Manning's n)
Concrete, trowel finished

Slope of Invert (%)

1.048

Flow Velocity: 0.342m/s

Flow Depth: 7%

Maximum Flow Velocity: 1.936m/s

Width at top (mm)

3900

Roughness (n)
0.013

Design Flow Rate (uis)

10.28

Chart 3: Southern Driveway 5% AEP flow depth.

Flow Volume: 21.976L/s

Flow Depth: 13mm

Maximum Flow Volume: 981.420uss

(" Input

Invert Width (mm)
3900

Depth of Channel (mm)
130

Surface Type (Manning's n)
Concrete, trowel finished

Slope of Invert (%)

1.048

Flow Velocity: 0.433m/s

Flow Depth: 10%

Maximum Flow Velocity: 1.936n/s

Width at top (mm)

3900

Roughness (n)
0.013
Design Flow Rate (us)

20.28

Chart 4 : Southern Driveway 1% AEP depth

Nairn Street Bulgarra
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Flow Volume: 21.162Lss

Flow Depth: 26mm
Maximum Flow Volume: 299.903uUs

(& Input

Invert Width (mm)
4300

Depth of Channel (mm)
130

Surface Type (Manning's n)
Flood plain, mature crops

Slope of Invert (%)

0.579

Flow Velocity: 0.189m/s

Flow Depth: 20%

Maximum Flow Velocity: 0.536m/s

Width at top (mm)

4300

Roughness (n)

0.035

Design Flow Rate (us)

20.21

Chart 5 : Southern Outfall 5% Catchments B/ F

Flow Volume: 40.336L/s

Flow Depth: 41.6mm

Maximum Flow Volume: 262.415Lss

(' Input

Invert Width (mm)
4300

Depth of Channel (mm)
130

Surface Type (Manning's n)
Rock cut, jagged

Slope of Invert (%)

0.579

Flow Velocity: 0.225m/s

Flow Depth: 32%

Maximum Flow Velogity: 0.469m/s

Width at top (mm)

4300

Roughness (n)

0.040

Design Flow Rate (Lss)

39.71

Chart 6 : Southern Outfall 1% Catchments B/ F

Nairn Street Bulgarra
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Flow Volume: 10.14Lss

Flow Depth: 61.2mm

Maximum Flow Volume: 29.457us
(& Input
Invert Width (mm)

0.01
Depth of Channel (mm)

120

Surface Type (Manning's n)

Concrete, trowel finished

Slope of Invert (%)

0.925

Chart 1: Catchment C 5% flow

Flow Volume: 19.626L/s

Flow Depth: 92.4mm

Maximum Flow Volume: 29.457us

(& Input

Invert Width (mm)
0.01

Depth of Channel (mm)
120

Surface Type (Manning’s n)
Concrete, trowel finished

Slope of Invert (%)

0.925

Chart2 : Catchment C 1% flow

Flow Velocity: 0.708m/s

Flow Depth: 51%

Maximum Flow Velocity: 1.049ns

Width at top (mm)

3900

Roughness (n)

0.013

Design Flow Rate (us)

9.85

Flow Velocity: 0.908m/s

Flow Depth: 77%

Maximum Flow Velocity: 1.049m/s

Width at top (mm)

3900

Roughness (n)
0.013
Design Flow Rate (us)

19.44

Nairn Street Bulgarra
Stormwater management Report
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Flow Volume: 11.979Lss

Flow Depth: 6.5mm
Maximum Flow Volume: 1694.726L/s

(" Input
Invert Width (mm)

3900

Depth of Channel (mm)
130

Surface Type (Manning's n)
Concrete, trowel finished

Slope of Invert (%)

3.125

Flow Velocity: 0.473m/s

Flow Depth: 5%

Maximum Flow Velocity: 3.343nvs

Width at top (mm)

3900

Roughness (n)
0.013
Design Flow Rate (us)

9.85

Chart 3: Northern Driveway 5% AEP flow depth.

Flow Volume: 20.97L/s

Flow Depth: 9.1mm

Maximum Flow Volume: 1694.726L/s

(¢ Input

Invert Width (mm)
3900

Depth of Channel (mm)
130

Surface Type (Manning's n)
Concrete, trowel finished

Slope of Invert (%)

3.125

Flow Velocity: 0.591m/s

Flow Depth: 7%

Maximum Flow Velocity: 3.343m/s

Width at top (mm)

3900

Roughness (n)
0.013
Design Flow Rate (Lis)

19.44

Chart 4 : Northern Driveway 1% AEP depth

Nairn Street Bulgarra
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Flow Volume: 33.59L/s

Flow Depth: 35.1mm
Maximum Flow Volume: 286.488L/s
(¢ Input

Invert Width (mm)

3100

Depth of Channel (mm)
130

Surface Type (Manning's n)
Rock cut, jagged

Slope of Invert (%)

1.367

Flow Velocity: 0.309m/s

Flow Depth: 27%

Maximum Flow Velocity: 0.711m/s

Width at top (mm)

3100

Roughness (n)
0.040
Design Flow Rate (us)

327

Chart 5 : Northern Outfall 5% Catchments D/ E

Flow Volume: 66.877L/s

Flow Depth: 53.3mm

Maximum Flow Volume: 286.488L/s

(& Input

Invert Width (mm)
3100

Depth of Channel (mm)
130

Surface Type (Manning's n)
Rock cut, jagged

Slope of Invert (%)

1.367

Flow Velocity: 0.405m/s

Flow Depth: 41%

Maximum Flow Velocity: 0.711ms

Width at top (mm)

3100

Roughness (n)
0.040
Design Flow Rate (us)

64.53

Chart 6 : Northern Outfall 1% Catchments D/ E
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CATCHMENT AREA-C

AREA =450.96M?
1% AEP STORM DATA

*hoo =194MM/HR
Q10 = 19.44L/Sec
20% AEP STORM DATA

5 =98.3MM/HR
Qs =9.85L/SEC.

—/W
=
=7 T

CATCHMENT AREA-G o

AREA =658.73M?

1% AEP STORMDATA |
" Shoo =194MM/HR

Q100 = 28.39L/Sec

20% AEP STORM DATA

5 =98.3MM/HR

Qg = 14.39L/SEC.

GENERAL NOTES:

THESE DRAWINGS MUST BE READ IN CONJUNCTION WITH THE STORMWATER MANAGEMENT
REPORT RELATED TG THE SITE.

THE DESIGN INDICATED HAS BEEN PREPARED FOR PLANNING APPROVAL PURPGOSES AND
FURTHER DEVELOPMENT OF FINAL SITE LEVELS WILL BE REQUIRED PRIOR TO BUILDING
PERMIT SUBMISSION.

DESIGN LEVELS HAVE BEEN BASED UPON EXISTING SITE CONTOURS AND LEVELS.

FLOWS AND DISCHARGE CHARACTERISTICS HAVE BEEN DEVELGPED BASED UPON CURRENT
CITY OF KARRATHA DBEVELOPMENT GUIBELINES AND CRITERIA.

SITE IS LOCATED WITHIN THE 500 YEAR STORM SURGE ZONE AND REQUIRES HABITABLE
ROOMS TO BE ABOVE THE ESTIMATED FLOOD LEVEL.

THE STORM SURGE FLOGD LEVEL HAS BEE ESTIMATED AT 8.2 M AHD BASE UPON SURVEY
INFORMATIGN.

CATCHMENT AREA-H

AREA =385M?

1% AEP STORM DATA
“hoo =194MM/HR
Q100 = 16.60L/Sec
20% AEP STORM DATA
5 =98.3MM/HR
Qg =8.41L/SEC.
CATCHMENT AREA-|
AREA =522M?

1% AEP STORM DATA
*hoo =194MM/HR
Q100 = 22.50L/Sec

20% AEP STORM DATA

5 =98.3MM/HR
Qs =11.40L/SEC.

CATCHMENT AREA-D

AREA =223.22M?
1% AEP STORM DATA

“hoo =194MM/HR
0400 = 9.62L/Sec
20% AEP STORM DATA

5 =98.3MM/HR
Qg = 4.87L/SEC.

CATCHMENT AREA-(D+E)

AREA =14,96.93M?
1% AEP STORM DATA

*hoo =194MM/HR
Q400 = 64.53L/Sec
20% AEP STORM DATA

" =4,0.36MM/HR
Qg = 32.70L/SEC.

/ 1\ SITE PLAN - CATCHMENT PLANS

P.01 / SCALE 1:200

CATCHMENT AREA-E
AREA =1038.83M?

1% AEP STORM DATA

koo =194MM/HR
0100 = 44.78L/Sec
20% AEP STORM DATA

5 =98.3MM/HR
Qg = 22.69L/SEC.
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