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1. INTRODUCTION

The overland flow study report has been prepared to assess the effect of the upstream overland
flow through No 5 Ross Street for the proposed development.

The proposed development site is situated at No 5 Ross Street and affected by the upstream
catchment overland flow from the north west direction of the property. The site survey plan is given
in Appendix A.

The proposed development is to demolish the existing dwelling and construct a two storey
dwelling to the requirements of Northern Beaches Council DCP. The catchment plan information

has been obtained from council web site and SIX maps are given in Appendix B.

2. ESTIMATION OF PEAK FLOW RATE

The total upstream catchment area of the proposed development site has been taken from the
catchment plan which has been obtained from Council web site and SIX maps. The total peak flow
rate in 1 in 100 year ARI has been estimated with two catchments A and B (Refer to App B). The
flow from catchment A is 6.97m3 / sec and for catchment B is 1.38 m* / sec for 10.0min time of
concentration. The flow rate has been calculated by the rational method. All the flow calculations
including the road flow are given in Appendix C.

As per the Council mapping system in front of 13 Playfair Road there are two inlets and two outlets
in the Council pit. For the flow calculations it has been assumed that the 900 dia outlet pipe takes
the full pipe flow and the rest will go as overland flow along the road for the full road capacity up to
the top of kerb level. The flow calculations are given in Appendix C. The total flow through 5 Ross

Street has been estimated as 4.47 m®/ sec.

3. OVERLAND FLOW DEPTH

The total 1 in 100 year ARI flow from the upstream catchment has been evaluated as 4.47 m® / sec.
To evaluate the overland flow depth and its properties the HEC-RAS model has been used for the

pre and post development conditions with 50% pipe blocked condition. The flow in the 750 dia pipe
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by using Manning’s equation has been calculated as 1.462 m® / sec (The pipe size 750 dia, pipe
slope 2% and n=0.014). The overland flow through the property for the 50% of pipe blocked

condition will be (4.470-0.731) 3.74 m®/ sec.

4. PRE-DEVELOPMENT HEC-RAS MODEL

The Hec-Ras 1d model has been set up for the pre -development condition to evaluate the flood
levels at various cross-sections for the 50% blocked condition (3.74 m?3 / sec). In the steady flow
analysis mixed flow regime has been used. The plan indicating the Hec-Ras cross sections,
overland flow long section, overland flow cross sections and the summary of the results are given in
Appendix D.

5. POST-DEVELOPMENT HEC-RAS MODEL

The Hec-Ras 1d model has been set up for the post -development condition to evaluate the flood
levels at various cross-sections for the 50% blocked condition (3.74 m? / sec). In the steady flow
analysis mixed flow regime has been used. The plan indicating the Hec-Ras cross sections,
overland flow long section, overland flow cross sections and the summary of the results are given in
Appendix E.

6. RECOMMENDATIONS

Most of the upstream overland flow from the upstream catchment is passing through the backyard
towards the south east direction. The flood level at the cross section 6 for the 50%blocked condition
is 10.69m AHD. The proposed building floor level has been used as 10.807m AHD. There is only
100 mm freeboard available at this stage. There are some increases in flood levels within the
proposed development backyard in the post development and it will not affect the other properties.

The depth of flood water within the backyard is 350mm.
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APPENDIX A

Survey Plan
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APPENDIX B

Catchment plans
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APPENDIX C

100-year ARI flow calculation
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Estimation of road flow( Half road)

Flow Capacity Road - Assuming 3.5% Longitudinal slope & 3% Crossfall

5.000m

3%

Half road width

5.000m
na (pavement) =  0.016
Flooded Areas A Perimeter P Radius R (A/P)
A= 1/2x5.0x0.15 = 0.375 m* __ 515225 m 0.0727837 m

Flow Capacity

Qcap= AR*’s™
n

AR#*Iny= 4.09
S= 35%
Qcap = 0.76 m?/s

V=Q/A= 2.038 m/s
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100 YEAR ARI FLOW CALCULATION USING RATIONAL METHOD
5 ROSS STREET NORTH CURL CURL NSW(CATCHMENT B)

The time of concentration has been taken as 10.0 min

100 l49 = 212 mm/hr

Total upstream catchment area ( A ) =2.346 ha

Percentage of impervious area has been taken as 80%

101, = 60mm/hr

Co-efficient of runoff for a 1 in 10 year storm of 1 hour duration

Cy= 0.1+ (0.7-0.1 )* (101,-25 )/(70-25 ) = 0.57
Cio=  0.9f+Cl (1)

Cio=  0.9*0.8+0.57 (1-0.80) = 0.915

Fio=  1.20 (100 year)

Cioo = F100 X Cio

Cio=  1.200.915=1.0

Total catchment flow in 1 in 100 year ARI will be

Q100 = C100l100A/360

1.0%212*2.346/360 m°/ sec

=1.38 m>/ sec



100 YEAR ARI FLOW CALCULATION USING RATIONAL METHOD
5 ROSS STREET NORTH CURL CURL NSW(CATCHMENT A)

The time of concentration has been taken as 10.0 min

100 l49 = 212 mm/hr

Total upstream catchment area (A ) =11.83 ha

Percentage of impervious area has been taken as 80%

101, = 60mm/hr

Co-efficient of runoff for a 1 in 10 year storm of 1 hour duration

Cy= 0.1+ (0.7-0.1 )* (101,-25 )/(70-25 ) = 0.57
Cio=  0.9f+Cl (1)

Cio=  0.9*0.8+0.57 (1-0.80) = 0.915

Fio=  1.20 (100 year)

Cioo = F100 X Cio

Cio=  1.200.915=1.0

Total catchment flow in 1 in 100 year ARI will be

Q100 = C100l100A/360

1.0*212*11.83/360 m°/ sec

= 6.97 m>/ sec



APPENDIX D

Pre- Development HEC-RAS Model Results
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APPENDIX E

Post- Development HEC-RAS Model Results
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