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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 DA-51 Gregory Way
Street Bulgarra.

2 SITES AND CONDITIONS.
The proposed site is DA-51 Gregory Way Street, Bulgarra (The Site). Refer to Figure 1.
The proposed development consists of:

e 7,611 square metres site;

e 36 residential units.
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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 Gregory Way and Millstream
Road.

The site located approximately 600m south of the Storm Surge Zone according to Storm
Surge Risk Policy.

Gregory Way Bulgarra May 2025
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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).

Location

Label:  Not provided

Latitude: -2C arest grid cell: 20.7375 (S)]

Longitude:-116.544 [Nearest grid cell: 116.8375 (E)]

IFD Design Rainfall Intensity (mm/h) Issued: 12 May 2025
wainfy sity for Durations, Exceedance per Year (EY), and

Annual Exceedance Probability (AEP)
Duration 63.2% | 50%%F 20%* 10% 5% 2% 1%

1 min 80.5 93.8 137 167 197 238 271

Figure 2: BOM Annual Exceedance Period (AEP) data.

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.

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.

An un-development area of land is located to the south of the site which bound
Millstream Street.

This land is elevated and has a natural slope towards the southern boundary of the site.

The land has been taken as single catchment area based upon existing topographic
information provided on the site survey. Refer to Figure 3.

SITE AREA
REFER SITE CATCHMENT PLAN

SOUTHERN CATCHMENT
AREA= 1317.23

MILLSTREAM RD.

Figure 3 : Offsite Inflow Catchment

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.

4.1.1 South Offsite Catchment

a) Catchment: 1,317 square meters.

b) Time of concentration: 20 mins.
The catchment has an estimated predevelopment 1% AEP design flow of 0.0554m?%/sec.
The existing flow path will require redirection to divert flow towards the west boundary.

The new flow path will be directed through a new 450 x 225 concrete culvert installed
along the western boundary.

The culvert will discharge onto the Gregory Way.

Gregory Way Bulgarra May 2025
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This discharge characteristic will be as follows:
450 x 225 box culvert
i.  Volume: 0.0558 m3/sec
ii. Slope: 1.85%
iii. Depth of 1% AEP flow: 78.75mm (35%).
iv.  Velocity: 1.574m/sec
v. Maximum flow: 0.247 m3/sec @ 2.47m/sec.

4.2 SITE FLOWS.

The site has a high point located at the rear boundary with natural falls towards Gregory
Way.
The site has been broken into 9 main catchment areas. Refer to Figure 4.

a) Catchment A : Southern Side

b) Catchment B : Central area of the site
c) Catchment C : South-Western side.

d) Catchment D : North-Western side

e) Catchment E . Eastern Side

f) Catchment F : West side of Pool area
g) Catchment G : Northern Side

h) Catchment H : Right side on Entrance
i) Catchment | : Western side

CATCHMENT G
2053 s?n'ﬁ Pl

I
CATCHMENT A Vil
1287 sqm

Figure 4: Site Catchment Areas.

The flows from Catchment D have been directed to flow down the centre of the
roadways to discharge via crossovers onto Gregory Way.

Catchment A, B, and C have been directed to flow down the centre of the roadways to
the collection sump and piped to the spill way sump in catchment area I.

Gregory Way Bulgarra May 2025
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The discharge from catchment G is collected by stormwater swale and is piped to spill
way sump in catchment I.

The discharge from the catchment E, F and H are collected by stormwater swales and
is piped towards stormwater swale at catchment G.

The discharge from Catchment G will be collected via stormwater swale and is piped to
spill way located at catchment area I.

The discharge from the catchment | will be collected in the spill way sump and
discharged into the drainage system.

4.3 CATCHMENT A

Catchment A is 1287 square meters in area. The storm flow path will run down the centre
of the driveway towards the collection sump located in catchment C.

The parking bays will be graded towards the driveway and the driveway will fall to allow
discharge to collection sump as shown in drawing P.02.

The 20% AEP (5year ARI) design stormwater flow has been calculated at 28.11 I/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 55.47
I/'second and has been designed to the driveway width of 6.0m.

The flow characteristics at the collection sump has been calculated as follows:

4.4 CATCHMENT B

Catchment B is 1561 square meters in area. The storm flow path will run down the centre
of the driveway towards the collection sump located in catchment C.

The parking bays will be graded towards the driveway and the driveway will fall to allow
discharge to collection sump as shown in drawing P.02.

The 20% AEP (5year ARI) design stormwater flow has been calculated at 34.08L/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 67.26 |/second
and has been designed to the driveway width of 6.0m.
45 CATCHMENT C

Catchment C is 2900 square meters in area (Areas from catchment A and B added) . The
storm flow path will run down the centre of the driveway and will be graded to collection
sump.

The parking bays will be graded towards the driveway and the driveway will fall to allow
discharge to collection sump.

The 20% AEP (5year ARI) design stormwater flow has been calculated at 63.34l/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 125.02
I/'second and has been designed to the driveway width of 6.0m.
46 CATCHMENTD

Catchment D is 574 square meters in area. The storm flow path will run down the centre
of the driveway.

Gregory Way Bulgarra May 2025
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The parking bays will be graded towards the driveway and the driveway will fall to allow
discharge to Gregory Way.

The 20% AEP (5year ARI) design stormwater flow has been calculated at 12.52l/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 24.71l/second
and has been designed to the driveway width of 6.0m.

4.7 CATCHMENT E

Catchment E is 991 square meters in area.

The stormwater will be collected by a 1000 x 140 mm deep gravel lined swale flows as
shown in drawing P.02 with a collection pit and piped discharge to swale in catchment G.

The 20% AEP (5year ARI) design stormwater flow has been calculated at 21.63L/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 42.70 I/second

4.8 CATCHMENT F
Catchment F is 339 square meters in area.

The stormwater will be collected by a 1000 x 100 mm deep gravel lined swale flows as
shown in drawing P.02 with a collection pit and piped discharge to the swale in catchment
G.

The 20% AEP (5year ARI) design stormwater flow has been calculated at 5.87 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 11.59
I/'second.

4.9 CATCHMENT G

Catchment G is 2053 square meters in area.

The stormwater will be collected by a 2500 x 230 mm deep gravel lined swale flows as
shown in drawing P.02 with a collection pit and piped discharge to the spill way sump in
catchment |.

The 20% AEP (5year ARI) design stormwater flow has been calculated at 44.83 I/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 88.48
I/'second.

4.10 CATCHMENT H

Catchment H is 326 square meters in area.

The stormwater will be collected by a 1500 x 150 mm deep gravel lined swale flows as
shown in drawing P.02 with a collection pit and piped discharge to the spill way sump in
catchment .

The 20% AEP (byear ARI) design stormwater flow has been calculated at 7.10 I/second
and the anticipated flow path has been indicated on drawing P.01.

Gregory Way Bulgarra May 2025
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The 1% AEP (100year ARI) design stormwater flow has been calculated at 14.02
I/'second.

4.11 CATCHMENT I

Catchment | is 257 square meters in area.

The stormwater will be collected by spill way sump in catchment I.

The 20% AEP (5year ARI) design stormwater flow has been calculated at 5.61 I/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 11.074
I/'second.

5 SITE DISCHARGES

5.1 DIVEWAY OUTFALL
The driveway will be limited to the discharges from Catchment D.
The flow characteristics at the crossover has been calculated as follows:
a) 5% AEP
i.  Volume:0.012m3/sec
ii. Slope: 3.235 % (1:31)
iii. Depth of 5% AEP flow: 5.1 mm across driveway
iv. Velocity: 0.409m/sec
b) 1% AEP
i. Volume:0.0247m3/sec
ii. Slope: 3.235% (1:31)
iii. Depth of 1% AEP flow: 8mm mm across driveway
iv. Velocity: 0.539/sec

5.2 NORTHERN OUTFALL

The northern outfall is a bubble up pit which receives discharges from all other
catchments.

The flow characteristics at the discharge point has been calculated as follows:
a) 5% AEP
i.  Volume:0.108 m3/sec
ii. Slope 4.173% (1:24)
iii. Depth of 5% AEP flow: 35 mm across spillway
iv. Velocity: 0.1.581 m/sec
b) 1% AEP
i.  Volume:0.282m3/sec
ii. Slope 4.173% (1:24)

Gregory Way Bulgarra May 2025
Stormwater management Report



Page 9

iii. Depth of 1% AEP flow: 59 mm across spillway
iv. Velocity: 2.29m/sec

Gregory Way Bulgarra May 2025
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6 BUILDING FINISHED FLOOR LEVELS

The stormwater Management Plan drawing is based upon the current survey levels and
indicate the minimum gradients and levels to achieve discharge to Gregory Way.

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

At this stage, the ground floor levels will be no less than 200mm above the adjacent
kerbing levels.

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

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

oy

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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7 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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8 APPENDIX B. SHEETS AND CHARTS.

Sheet 1 Predevelopmént South Off Site inflow.

Flow Volume: 57.393L/s

Flow Depth: 80.28mm

Maximum Flow Volume: 243.949uss

(£ Input

Invert Width (mm)
450

Depth of Channel (mm)
223

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

Slope of Invert (%)

1.85

Submit

Flow Velocity: 1.589m/s

Flow Depth: 36%

Maximum Flow Velocity: 2.431m/s

Width at top (mm)

450

Roughness (n)

0.013

Design Flow Rate (us)

55.37

Chart 1: Western Culvert Predevelopment flow

DRAINAGE CALCULATIONS
Address DA-31 Gregory way Date 21.05.25
Bulgarra AEP Fy [ma]i] Cy
1002 02 0EG 052
B0 026 0EG 06625
PRE DEVELOPMENT 20 0.95 055 0TS
Uk 1 0EG 0EG
Site Area 131723 m° 5% 108 085 06825
Pervious Area 1317.23 m o 115 085 07475
Impervious Area om I 12 055 078
e 27.5mmihr
Fy 0 PRE DEVELOPMENT FLOWS
F, 1 AEP cy Iy Qy
Cig 05 53.20% 0.52 57.50 11.02 Uis
Cy=FCy 0.65 50% 0.5525 67.50 1385 Us
20% 0.6175 98.3 2221 Us
Time of concentration 10% 0.65 120 28.54 Lis
t= (107nL ==y where 5% 0.6825 141 3521 Us
t= 20.54 mins t= time (mins) 2% 0.7475 171 45.77 Uis
n = (bare soil} 0.0275 1% 078 184 55.37 Us
) 120 mmihr L=(m} 136.75
5= (%) 0z Spreadshest based upan FAMWADE flow calculatar.
F=(m} 0.29
Flow
Q,= Cla/3500 where
Q,= 28.54 Us Q.= ?
0.0285 mis C= 0.65
I= 120
A= 13172

Gregory Way Bulgarra
Stormwater management Report
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Depth of Channel: 10mm
Flow Volume: 12.53Lss

Flow Depth: 5.1mm

Maximum Flow Volume: 38.446Lss
(& Input
Invert Width (mm)

6000
Depth of Channel (mm)

channel depth

Surface Type (Manning's n)

Concrete, trowel finished

Slope of Invert (%)

3.235

Submit

Chart 2: Driveway 5% flow.

Depth of Channel: 10mm
Flow Volume: 24.882Lss

Flow Depth: 7.7mm

Maximum Flow Volume: 38.446Lss

(& Input
Invert Width (mm)

6000
Depth of Channel (mm)

channel depth

Surface Type (Manning's n)

Concrete, trowel finished

Slope of Invert (%)

3.235

Submit

Chart 3: Driveway 1% flow.

Flow Velocity: 0.409m/s

Flow Depth: 51%

Maximum Flow Velocity: 0.641mss

Width at top (mm)

6000

Roughness (n)

0.013

Design Flow Rate (Us)

12.52

Flow Velocity: 0.539m/s

Flow Depth: 77%

Maximum Flow Velocity: 0.641m/s

Width at top (mm)

6000

Roughness (n)
0.013

Design Flow Rate (Lis)

247

Gregory Way Bulgarra
Stormwater management Report
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Depth of Channel: 35mm
Flow Volume: 109.201uss

Flow Depth: 32.9mm

Maximum Flow Volume: 120.908Lss
(& Input
Invert Width (mm)

2100
Depth of Channel (mm)

channel depth

Surface Type (Manning's n)

Concrete, trowel finished

Slope of Invert (%)

4173

Chart 4: Northern Outfall 5% flow.

Depth of Channel: 60mm
Flow Volume: 282.935Ls

Flow Depth: 58.8mm

Maximum Flow Volume: 292.413us
(£’ Input
Invert Width (mm)

2100
Depth of Channel (mm)

channel depth

Surface Type (Manning's n)

Concrete, trowel finished

Slope of Invert (%)

4173

Chart 5: Northern Outfall 1 % flow.

Flow Velocity: 1.581n/s

Flow Depth: 94%

Maximum Flow Velocity: 1.645m/s

Width at top (mm)
2100

Roughness (n)

0.013

Design Flow Rate (Ls)

108

Flow Velocity: 2.291m/s

Flow Depth: 98%

Maximum Flow Velocity: 2.321m/s

Width at top (mm)

2100

Roughness (n)
0.013
Design Flow Rate (us)

282

Gregory Way Bulgarra
Stormwater management Report
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