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1.0 INTRODUCTION 

Storm Water Consulting Pty Ltd was commissioned by Spraybuilt Pty Ltd to prepare an 

Overland Flow Assessment Report to address the proposed development of 45 Gladstone 

Road and 43-45 Blakeney Street, Highgate Hill. 

 

This report presents the following information in relation to the proposed development: 

� Hydrodynamic modelling of the existing site condition 

� Hydrodynamic modelling of the developed site condition 

� Minimum design floor levels 

� An assessment of the 10y and 50y ARI duration of inundation at the driveway invert on 

Morris Street 

A response to the Flood Overlay Code is also presented in this report. 
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2.0 SITE CONDITIONS 

2.1 Existing Site 

The majority of the site is bare soil and short vegetation (see Photograph 1, Appendix B). 

An existing building is located towards the south-east portion of the site. Historical aerial 

imagery also showed a large building located cross 43-45 Blakeney Street. A large hoop 

pine tree is located in the middle of the site (see Photograph 2, Appendix B). 

 

The site is affected by overland flow from a 12 hectare catchment flowing towards 

Gladstone Road (see Figure 1, Appendix A). As Gladstone Road is constructed higher than 

the site, the area west of Gladstone Road acts as a ‘detention basin’. Pipes are located under 

Gladstone Road, which convey the frequent flows from the existing ‘detention basin’. 

During major storm events, flows build up behind Gladstone Road until they can enter the 

pipe system and potentially overtop the road. 

 

A CCTV inspection of the existing pipe systems were undertaken on 11 October 2016 by 

Reline Solutions. The video inspections revealed some differences in the diameter of the 

built pipes and current BCC pipe plans. Figure 2.1 below is an extract of the current 

stormwater pipe plan, sourced from BCC eBiMap. 

 

 
Figure 2.1 – BCC eBiMap Extract 
 

The pipe plan suggests that a 600 mm diameter pipe from the west (Pipe A) and a 600 mm 

diameter pipe from the south (Pipe B) converge at the junction located on site and a 750 mm 

diameter pipe leaves the junction (Pipe C). The 750 mm diameter pipe then becomes a 900 

mm diameter pipe as it crosses Gladstone Road (Pipe D). 

 

Pipes A and B were physically accessible from the surface and their pipe diameters were 

measured accordingly. Pipes C and D were only accessible using CCTV video inspections. 

Photographs 2.1, 2.2 and 2.3 on the following page present photographic measurements of 

the width of some of the bricks along the brick-lined pipes.  

Pipe A 

Pipe C 

Pipe B 

Pipe D 
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Photograph 2.1 – One brick (no mortar) approximatley 70 mm 

 

 
Photograph 2.2 – One brick (with mortar) approximately 75 mm 

 

 
Photograph 2.3 – Two bricks (with mortar) approximately 135 mm 

 

Based on Photographs 2.1 to 2.3, the average width for a single brick with a single layer of 

mortar is approximately 72 mm. 
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Pipe A was measured to be 750 mm in diameter. Figure 2.2 on the below presents a still 

image from the pipe video of Pipe A. This image shows that Pipe A is formed by 33 bricks 

around its circumference. Adopting each brick and mortar as approximately 72 mm in width, 

the circumference of Pipe A is 2.38 m. A pipe with a circumference of 2.38 m would be 756 

mm in diameter. This is very similar to the measured diameter of 750 mm, hence Pipe A 

was adopted to be a 750 mm diameter brick pipe. This is very similar to the 2’6” pipe 

(762mm) noted on the historic pipe plan in Appendix E. 

 

 
Figure 2.2 – Still image from Pipe Video of Pipe A 

 

Pipe B was measured to be 620 mm in diameter. Figure 2.3 below presents a still image 

from the pipe video of Pipe B. This image shows that Pipe B is formed by 29 bricks around 

its circumference. Adopting a brick and mortar width of 72 mm, the circumference of Pipe B 

is 2.09 m. A pipe with a circumference of 2.09 m would be 665 mm in diameter, which is 

similar to the measured pipe diameter of 620 mm. Pipe B was conservatively adopted as 

620 mm in diameter. This is very similar to the 24” pipe (610mm) noted on the historic 

pipe plan in Appendix E. 

 

 
Figure 2.3 – Still image from Pipe Video of Pipe B 
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Figure 2.4 below presents a still image from the pipe video of Pipe C. This image shows that 

Pipe C is formed by 40 bricks around its circumference, hence adopting a brick and mortar 

width of 72 mm gives a circumference of 2.88 m. A pipe with a circumference of 3.20 m 

would be 917 mm in diameter. Pipe C is therefore adopted as a 917 mm diameter brick 

pipe. This is very similar to the 3’ pipe (914mm) noted on the historic pipe plan in 

Appendix E. 

 

 
Figure 2.4 – Still image from Pipe Video of Pipe C 

 

Figure 2.5 below presents a still image from the pipe video of Pipe D. This image shows that 

Pipe D is oval shaped and partially formed by bricks. There appears to be 21 bricks spanning 

the top rounded part of the pipe which would mean, when adopting a brick and mortar width 

of 72 mm, the pipe diameter is 960 mm (assuming the structure is circular and comprised of 

42 bricks around its circumference). The historic pipe plan (presented in Appendix E) shows 

this pipe as a 3’3” (991mm) diameter pipe. As shown in Figure 2.5 below, the pipe is oval 

shaped with the height greater than the width. A 1050 mm diameter pipe is a closer 

representation to the actual pipe. Pipe D was adopted to be 1050 mm in diameter. 

 

 
Figure 2.5 – Still image from Pipe Video of Pipe D 
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The still images presented in Figures 2.2 to 2.5 show that the pipe is in very good condition. 

Figure 2.6 below presents a still image of the tree root intrusion at the junction of Pipe A and 

Pipe B. The tree root only affects a minor portion of the overall pipe and would not have 

significant hydraulic impacts on the pipe system. 

 

 
Figure 2.6 – Still image from Pipe Video of junction 

 

 

2.2 Developed Site 

A townhouse development is proposed to be constructed on site. The buildings will be 

constructed on suspended floors and the driveway will also be suspended. The existing tree 

will retain.  

 

The current lawful point of discharge is the existing stormwater system through the site. The 

development will maintain the same lawful point of discharge. There is currently a single 

gully pit on Morris Street, in front of the site. It is proposed to construct an additional 2 

gully pits at this location (i.e. total of 3 gully pits on Morris Street in front of the site) to 

improve the efficiency of the existing stormwater system.  
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3.0 HYDROLOGIC ANALYSIS 

Rational Method calculations were performed for the local catchment contributing to flows 

towards Gladstone Road.  These Rational Method calculations have been completed in 

accordance with the parameters recommended in the Queensland Urban Drainage Manual 

(QUDM, 2013). 

 

A summary of the flows is presented in Table 3.1. Detailed Rational Method Calculations 

are presented in Appendix C. 

 

Table 3.1 – Catchment Flows 

ARI 

years 

Catchment Flows 

m3/s 

1 2.13 

2 2.91 

5 4.14 

10 4.93 

20 5.96 

50 7.69 

100 8.79 
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4.0 HYDROLOGIC MODELLING 

URBS hydrologic modelling was undertaken to generate inflow hydrographs for use in the 

TUFLOW hydrodynamic model of the existing and developed site conditions. 

 

A schematic representation of the model is presented in Figure 2, Appendix A. URBS data 

files are presented in Appendix D. The parameters for the URBS model were adjusted so 

that the peak flows match the flows calculated by the Rational Method using the following 

technique: 

1. Q100 storms of varying durations were run with an initial loss of 0mm and a continuing 

loss of 2.5mm.  The ‘alpha’ value was adjusted until the maximum discharge equalled 

the Q100 peak discharge calculated by the Rational Method. 

2. Storms of other ARI’s (Q1, Q2, Q5, Q10, Q20 and Q50) were run with the same continuing 

loss and alpha value calculated in step 1.  The initial losses were varied for each ARI 

until the maximum discharges equalled the discharges calculated by the Rational 

Method.  

 

The results of the URBS model flow matching are presented in Tables 4.1 and 4.2.  

 

Table 4.1 – URBS Model Parameters 

ARI 
Storage 

Coefficient 

Non-Linearity 

Index 

Initial Rainfall 

Loss 

Continuing 

Rainfall Loss 

years α β mm mm/hr 

1 1.1 0.8 12 2.5 

2 1.1 0.8 16 2.5 

5 1.1 0.8 17 2.5 

10 1.1 0.8 18 2.5 

20 1.1 0.8 20 2.5 

50 1.1 0.8 5 2.5 

100 1.1 0.8 0 2.5 
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Table 4.2 – URBS Model Results  

ARI 
Rational Method 

Flows 

URBS Flows 

(without detention) 
Difference 

years m3/s m3/s m3/s 

1 2.13 2.13 0.00 

2 2.91 2.91 0.00 

5 4.14 4.14 0.00 

10 4.93 4.93 0.00 

20 5.96 5.97 0.01 

50 7.69 7.69 0.00 

100 8.79 8.79 0.00 

 

These results illustrate that the URBS model, using the parameters shown in Table 4.1, 

produces peak flows that correspond closely with the Rational Method flows presented in 

Section 3.0. Print locations were inserted at critical locations to generate runoff hydrographs 

for the TUFLOW hydrodynamic model. The location of the inflows is described in detail in 

the following sections. 
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5.0 TUFLOW ANALYSIS 

TUFLOW hydrodynamic models were set up to identify the following: 

� Existing conditions 50y ARI overland flow level 

� Developed condition 50y ARI overland flow level (with inclusion of new gully pits) 

  

5.1 Existing Condition – Model Setup 

Figure 5.1 below presents the model setup for the existing condition TUFLOW model. 

 

 
Figure 5.1 – Existing Condition TUFLOW Model Setup 

 

The model includes 3 QT inflows hydrographs and 1 HQ outflow rating curve. The ground 

levels at the upstream end of the model were lowered to simulate the inflow of upstream 

runoff into the pipe network. Similarly, the ground levels at the downstream end of the 

model were lowered to simulate the outflow from the pipe network.  

 

The gully pits located within the vicinity of the subject site were incorporated using a Pit 

Database, which adopted the depth-discharge relationship of standard Council gully pits. 

The pipe network was based on findings presented in Section 2.1 of this report, as well as 

from the historic pipe plan (see Appendix E). The pipes upstream of Pipe A and Pipe B (i.e. 

pipes connected to the lowered ground elevations at the upstream end of the model) were 

adopted as 50% blockage to simulate potential blockage of gully pits further upstream 

within the catchment. Manning’s n=0.02 was adopted for the trunk line (brick) and n=0.013 

was adopted for the smaller pipes that feed into the trunk line.  

 

Inflow FC02 

2d_bc HQ 

Lowered ground elevations 

Road n = 0.020 

High n = 1.000 

Remaining n = 0.035 

Blockage 
Inflow FC03 

Gully pits 

Pipe network 

Inflow FC01 

2d_code 

1 gully pit 

50% blocked 

50% blocked 
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The gully pits in the system are 2.4m lintels. The gully pits in the model were based on a pit 

database of BCC hydraulic capture charts for 2.4m lintels. These capture charts adopts a 

100% blockage to the grate. The inflow hydrographs for each of the three inflows are 

presented in Figure 5.2 below.  

 

 
Figure 5.2 – Inflow Hydrographs (50y ARI 60-minute) 

 

5.2 Existing Conditions – Results 

Figure 5.3 below presents the results of the existing conditions TUFLOW analysis. 

 

 
Figure 5.3 – Existing 50y ARI Inundation Level and Extent 

 

Figure 5.3 above indicates that the centreline of Gladstone Road is not overtopped during 

the 50y ARI 60-minute event. The inundation level on the subject site is 29.16 m AHD. 
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5.3 Developed Conditions – Model Setup 

Figure 5.4 below presents the model setup for the developed conditions TUFLOW model. 

 

 
Figure 5.4 – Developed Condition TUFLOW Model Setup 

 

The developed TUFLOW model retained the same model set up and parameters as the 

existing TUFLOW model. Changes to the existing model include the following: 

� The gully pit on Morris Street in front of the site was upgraded from 1 pit to 3 pits. The 

two new pits will have 2.4m wide lintels to match the existing pit, hence a total of 7.2m 

of lintel width is proposed 

� The blocked obstructions created by the proposed driveway ramp was included in the 

developed model 

 

Inflow FC02 

2d_bc HQ 

Lowered ground elevations 

Road n = 0.020 

High n = 1.000 

Remaining n = 0.035 

Blockage 
Inflow FC03 

Gully pits 

Pipe network 

Inflow FC01 

2d_code 

3 gully pits 

50% blocked 

50% blocked 

Driveway 
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5.4 Developed Conditions – Results 

Figure 5.5 below presents the results of the developed conditions TUFLOW analysis. 

 

 
Figure 5.5 – Developed 50y ARI Inundation Level and Extent 

 

Figure 5.5 above indicates that the centreline of Gladstone Road is not overtopped during 

the 50y ARI 60-minute event. The inundation level on the subject site is 29.16 m AHD. 
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5.5 Minimum Design Levels  

The Council’s minimum flood planning levels are presented in Table 8.2.11.3.D of the 

Flood Overlay Code (City Plan 2014). Immunity against overland flow is governed by the 

50y ARI overland flow level.  

 

The 50y ARI level affecting the site, as identified in the developed model TUFLOW 

modelling is 29.16 m AHD for the developed site conditions.  

 

The proposed development consists of retail and residential areas. Table 5.1 below lists the 

required immunity against overland flow for the different areas (based upon the TUFLOW 

model results). 

 

Table 5.1 – Minimum Design Levels 

Development Section Required Immunity 
Minimum Design 

Level 

Retail Floors 50y ARI 29.16 m AHD 

Residential Habitable Floors 50y ARI + 500 mm 29.66 m AHD 

Residential Non Habitable Floors 50y ARI + 300 mm 29.46 m AHD 

Essential Electrical Services 50y ARI + 500 mm 29.66 m AHD 

Driveway & Visitor Parking 50y ARI 29.16 m AHD 

 

The above levels comply with Acceptable Outcome 5.1 of the Flood Overlay Code. The 

development levels meet these minimum requirements, except for the garages. The finished 

floor level of the garages is proposed to be 29.31 m AHD. Given that garages are generally 

more resilient to inundation than habitable areas, it is therefore considered that a freeboard 

of 150mm provides adequate immunity against stormwater inundation and that Performance 

outcome PO5 is achieved. 
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5.6 Duration of Inundation of Morris Street  

To assess the duration of inundation on Morris Street, the developed TUFLOW model was 

run for the following 10y ARI storm events: 

� 10y ARI 30-minute, 45-minute, 60-minute, 90-minute, 120-minute,180-minute and 270-

minute storms 

 

The following 50y ARI storm events were also run. Only three storms were run as these 

were the storms which resulted in the longest duration of inundation in a 10y ARI event. 

� 50y ARI 60-minute, 90-minute and 120-minute storms 

 

The kerb invert of the centreline of the driveway accessing from Morris Street is 28.4 m 

AHD. It is considered that 300 mm depth of inundation on the Morris Street kerb would be 

deemed to be untrafficable for small vehicles, hence an analysis was undertaken to find the 

duration for which the driveway would be inundated by greater than 300 mm depth of 

inundation (i.e. when the inundation depth reaches 28.7 m AHD). 

 

Table 5.2 below presents a summary of the duration of inundation for the 10y and 50y ARI 

events. The duration of inundation for both the 10y ARI and the 50y ARI storms are 

presented graphically in Appendix F.  

 

Table 5.2 – Duration of Inundation 

ARI Storm Event Duration of Inundation 

10y ARI 
60-minute 18 minutes 

90-minute 6 minutes 

50y ARI 

60-minute 58 minutes 

90-minute 66 minutes 

120-minute 74 minutes 

 

It was found that only the 60-minute and 90-minute storm durations resulted in a depth of 

inundation greater than 300 mm in a 10y ARI event. The eastern side of the access driveway 

(i.e. right hand side) is higher than 28.4 m AHD and is therefore not affected by inundation 

depths greater than 300 mm.  

 

The 2y ARI 60-minute storm was also run using the developed TUFLOW model. The 2y 

ARI inundation level at the access driveway on Morris Street is 28.3 m AHD, hence the 

centreline of the access driveway would not be inundated in a 2y ARI event. 
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6.0 CONCLUSION 

This report was prepared to address the following items in relation to the proposed 

development on 45 Gladstone Road and 43-45 Blakeney Street, Highgate Hill: 

� Hydrodynamic modelling of the existing site condition – see Sections 5.1 and 5.2 

� Hydrodynamic modelling of the developed site condition – see Sections 5.3 and 5.4 

� Minimum design floor levels – see Section 5.5 

� An assessment of the 10y and 50y ARI duration of inundation at the driveway invert on 

Morris Street – see Section 5.6 

 

A response to the Flood Overlay Code is presented in Appendix G. 

 

 

 
Darren Rogers 
BE Civil (Hons), MIE Aust, RPEQ 
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Photograph 1 – Existing Site Conditions 

 

 
 

Photograph 2 – Existing Tree 



  
 

APPENDIX C 

Rational Method Calculations 

 

 

 



Table C 1 a

Location: 

Comments:

Upper Catchment Slope 18.0%

Standard Inlet Time 5 min

Travel Length 480 metres

Fall 33 metres

Travel Time (Argue) 2 min

Delta for 2.0

Time of Concentration 9.0 min

Area

ha Exist Dev Area C10 C10 x A C10 C10 C10 x A C10 x A Area Area

Catchment 12.03 0.00 0.85 12.03 0.85 10.22 0.85 10.22 12.03

12.03 Sum 0.00 10.22 0.00 12.03

Total 0.850 10.224 12.029

Individual 0.000 0.850 0.000 10.224 0.000 12.029

tc 9.0

C100>1 Average c10 0.850

Area (ha) 12.03

C100<1 c10 - 2 Average 0.000

Area (ha) 0.00

Discharge

mm years C100>1 C100<1 (mm/hr) 1 2 Total m
3
/s

14 1 0.80 0.68 0.00 93.7 2.13 0.00 2.13 2 1mth 0.532 25%

18 2 0.85 0.72 0.00 120.6 2.91 0.00 2.91 3 2mth 0.851 40%

23 5 0.95 0.81 0.00 153.6 4.14 0.00 4.14 4 3mth 1.064 50%

26 10 1.00 0.85 0.00 173.5 4.93 0.00 4.93 5 4mth 1.277 60%

30 20 1.05 0.89 0.00 199.7 5.96 0.00 5.96 6 6mth 1.596 75%

35 50 1.15 0.98 0.00 235.5 7.69 0.00 7.69 7 9mth 1.915 90%

39 100 1.20 1.00 0.00 263.1 8.79 0.00 8.79 8 12mth 2.128 100%

Condition

Depth ARI Fy Runoff Coefficients Rainfall
Frequent 

ARI's

Discharge

m
3
/s

RATIONAL METHOD CALCULATIONSstorm
Gladstone Road

Developed Catchment

Project: 45 Gladstone Road, Highgate Hill 3949

12.03 ha

Discharge Calculations

C10 Areas included in Calculations

Developed

% of Q1

Separate c100 > 1.0 and c100 < 1.0

Sub-Areas and Runoff Coefficients

Time of Concentration

Total Catchment

Rainfall Intensity Frequency Duration data for; Brisbane City Council

Rainfall Data:
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3949_Ex.DAT 
"Index","Area","UM","UL","I" 
#1,0.00864,1.00,0.00,0.30 
#2,0.01415,1.00,0.00,0.30 
#3,0.01903,1.00,0.00,0.30 
#4,0.01024,1.00,0.00,0.30 
#5,0.00613,1.00,0.00,0.30 
#6,0.00296,1.00,0.00,0.30 
#7,0.00637,1.00,0.00,0.30 
#8,0.00873,1.00,0.00,0.30 
#9,0.00960,1.00,0.00,0.30 
#10,0.00762,1.00,0.00,0.30 
#11,0.00726,1.00,0.00,0.30 
#12,0.00321,1.00,0.00,0.30 
#13,0.00410,1.00,0.00,0.30 
#14,0.00193,1.00,0.00,0.30 
#15,0.00314,1.00,0.00,0.30 
#16,0.00193,1.00,0.00,0.30 
#17,0.00213,1.00,0.00,0.30 
#18,0.00278,1.00,0.00,0.30 

 

3949_Ex.U 
45 Gladstone Road, Highgate Hill - Existing   
MODEL: Basic   
USES: L, U   
Default Parameters: alpha=1.20 m=0.8    
Catchment File=3949_Ex.dat   
   
Rain #1 L=0.168 
Route thru #2 L=0.013 
Add Rain #2 L=0.193 
Route thru #4 L=0.049 
Store.   
Rain #3 L=0.104 
Route thru #4 L=0.039 
Get.   
Add Rain #4 L=0.052 
Store.   
Rain #5 L=0.067 
Route thru #4 L=0.045 
Get.   
Route thru #6 L=0.044 
Add Rain #6 L=0.048 
Print. SOUTH   
Store.   
Rain #7 L=0.042 
Route thru #8 L=0.036 
Add Rain #8 L=0.038 
Route thru #9 L=0.043 
Add Rain #9 L=0.036 
Route thru #10 L=0.031 
Add Rain #10 L=0.051 
Route thru #11 L=0.044 
Add Rain #11 L=0.048 
Route thru #12 L=0.043 
Add Rain #12 L=0.068 
Print. WEST   
Store.   
Rain #13 L=0.035 
Route thru #15 L=0.043 
Add Rain #15 L=0.063 
Store.   
Rain #14 L=0.019 
Route thru #15 L=0.089 
Store.   
Rain #16 L=0.019 
Route thru #17 L=0.015 
Add Rain #17 L=0.033 
Route thru #18 L=0.030 
Add Rain #18 L=0.056 
Get.   
Get.   
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Print. NORTH   
Get.   
Get.   
Print. POINT-1   
end of catchment details.  



  
 

APPENDIX E 

Stormwater Pipe Plan 
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Duration of Inundation Plots 
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Flood Overlay Code Response 

 

 

 

 

 



8.2.11.3 Assessment criteria 

The following table identifies the assessment criteria for self-assessable and assessable development. 

Table 8.2.11.3.A—Self-assessable and assessable development 

Performance outcomes Acceptable outcomes Response 

Section B—If self-assessable or assessable development other than for a dwelling house or reconfiguring a lot 
Note—If self-assessable development complies with the acceptable outcomes of this part, no further assessment against this code is required. 

PO3 
Development: 
(a) is compatible with flood hazard in a defined 
flood event; 

(b) minimises the risk to people from flood hazard; 

(c) does not reduce the ability of evacuation 
resources including emergency services to access 
and evacuate the site in a flood emergency, with 
consideration to the scale of the development; 

(d) minimises impacts on property from flooding; 

(e) minimises disruption to residents, business or 
site operations and recovery time due to flooding; 

(f) minimises the need to rebuild structures after a 
flood event greater than the defined flood event. 

Note—Where Table 8.2.11.3.C identifies that a 
flood risk assessment is required, compliance 
with this performance outcome can be achieved 
by submitting a flood risk assessment, which may 
be included within a flood study, addressing the 
criteria within this performance solution. Preparing 
flood risk assessments and flood studies is 
required to be in accordance with the Flood 
planning scheme policy. 

AO3 
Development for a material change of use 
complies with Table 8.2.11.3.C. 

Land use is compatible with overland flow flood 
planning area sub-category 

PO4 
Development for a park ensures that the design of 
a park and location of structures and facilities 

AO4.1 
Development involving a building or structure in 
a park complies with the flood planning levels 

Not Applicable to Development 



responds to the flood hazard and balances the 
safety of intended users with: 
(a) maintaining continuity of operations; 

(b) impacts of flooding on asset life and ongoing 
maintenance costs; 

(c) efficient recovery after flood events; 

(d) recreational benefits to the city; 

(e) availability of suitable land within the park. 

specified in Table 8.2.11.3.D. 

AO4.2 
Development involving a building or structure 
where Table 8.2.11.3.D does not apply: 
(a) is not located within the 20% AEP flood extent 
of any creek/waterway or overland flow path; or 

(b) is located above the 20% AEP flood level of 
any creek/waterway or overland flow path. 

Not Applicable to Development 

Section C—If for assessable development other than for a dwelling house 

PO5 
Development is located and designed to: 
(a) minimise the risk to people from flood hazard 
on the site; 

(b) minimise flood damage to the development 
and contents of buildings up to the defined flood 
event; 

(c) provide suitable amenity; 

(d) minimise disruption to residents, recovery time 
and the need to rebuild structures after a flood 
event up to and including the defined flood event. 

AO5.1 
Development complies with the flood planning 
levels specified in Table 8.2.11.3.D. 

Note—If located in an area with no Council-
derived flood levels such as an overland flow 
path, a Registered Professional Engineer 
Queensland with expertise in undertaking flood 
studies is to derive the applicable flood level and 
certify that the development meets the required 
flood planning levels in Table 8.2.11.3.D. The 
study is to demonstrate that the development and 
engineering design methods conform to the 
principles within the Flood planning scheme 
policy and the Infrastructure design planning 
scheme policy. 

The proposed levels comply with Table 8.2.11.3.D, 
with the exception of the garages – see Section 5.5 
in report. 

AO5.2 
Development is: 
(a) not located in the: 

(i) Brisbane River flood planning area 1, 2a, or 2b 
sub-categories; 

(ii) Creek/waterway flood planning area 1 or 2 
sub-categories; 

(iii) Overland flow flood planning area sub-
category; or 

(b) only located in these sub-categories if 

The development is located in the Overland Flow 
FPA. All areas of the development will be 
suspended above the 50y ARI overland flow level. 
The supports below the suspended structures will 
be designed to resist hydrostatic, hydrodynamic 
and debris impact loads. 



a Registered Professional Engineer 
Queensland with expertise in undertaking flood 
studies certifies that: 

(i) the development design, siting and any 
mitigation measures will ensure the development 
is structurally adequate to resist hydrostatic, 
hydrodynamic and debris impact loads 
associated with flooding up to the defined flood 
event; and 

(ii) the risk to people is managed to an acceptable 
level. 

PO6 
Development involving essential electrical 
services or a basement storage area is suitably 
located and designed to ensure public safety and 
minimise flood recovery and economic 
consequences of damage during a flood. 

AO6.1 
Development ensures that: 
(a) all areas containing essential electrical 
services comply with the flood planning levels 
in Table 8.2.11.3.D; or 

(b) if a basement contains essential electrical 
services or a private basement storage area, the 
basement is a waterproof structure with walls and 
floors impermeable to the passage of water with 
all entry points and services located at or above 
the relevant flood planning level in Table 
8.2.11.3.D. 

Note—A basement storage area does not include 
a bike storage room, change room, building 
maintenance storage and non-critical electrical 
services. 

All areas containing essential electrical services 
comply with Table 8.2.11.3.D. 

AO6.2 
Development involving a basement that relies on 
a pumping solution to manage floodwater ingress 
or for dewatering after a flood provides a 
redundant pump system with a backup power 
source for those pumps. 
 
 

Not Applicable to Development.  



PO7 
Development does not directly or indirectly create 
a material adverse impact on flood behaviour or 
drainage on properties that are upstream, 
downstream or adjacent to the development. 

AO7.1 
Development: 
(a) does not block, or divert floodwaters for any 
area affected by creek/waterway or overland flow 
flooding, excluding storm-tide flooding and 
Brisbane River flooding sources; or 

b) does not result in a material increase in flood 
level or hydraulic hazard on upstream, 
downstream or adjacent properties. 

Note—Compliance with this acceptable solution 
can be demonstrated by the submission of a 
flood study by a Registered Professional 
Engineer of Queensland with expertise in 
undertaking flood studies demonstrating that the 
development and engineering design methods 
conform to the principles within the Flood 
planning scheme policy and the Infrastructure 
design planning scheme policy. 

The proposed development does not result in a 
material increase in flood level or hydraulic hazard 
on upstream, downstream or adjacent properties. 

AO7.2 
Development retains existing overland flow paths 
and does not rely wholly on piped solutions to 
manage major flows. 

The existing catchment relies wholly on a piped 
system to manage major flows. The proposed 
development seeks to improve the existing 
drainage scheme by constructing additional gully 
pits, thereby increasing the efficiency of the 
stormwater system. 

AO7.3 
Development which creates a new overland flow 
path or significantly modifies an existing overland 
flow path via earthworks does not materially 
worsen hydraulic hazard on the site from existing 
conditions. 

Note—Compliance with this acceptable solution 
can be demonstrated by the submission of a 
flood study by a Registered Professional 
Engineer of Queensland with expertise in 
undertaking flood studies demonstrating that the 
development and engineering design methods 

The existing overland flow condition will not be 
modified. 



conform to the principles within the Flood 
planning scheme policy and the Infrastructure 
design planning scheme policy. 

PO8 
Development for filling or excavation in an area 
affected by creek/waterway flooding does not 
directly, indirectly or cumulatively cause any 
material increase in flooding or hydraulic hazard 
or involve significant redistribution of flood storage 
from high to lower areas in the floodplain. 

Note—This can be demonstrated by undertaking 
earthworks in compliance with the Compensatory 
earthworks planning scheme policy. 

Note—This part of the code applies to all 
development other than a dwelling house and 
any secondary dwelling which involves filling or 
excavation, whether or not the development 
application comprises a separate development 
application for operational work involving filling or 
excavation. 

AO8 
Development ensures that no filling or 
excavation greater than 100mm is located in the 
Creek/waterway flood planning area 1, 2 or 3 
sub-categories if contained in the 5% AEP flood 
extent of any Creek/waterway flood planning area 
sub-category for which no waterway corridor has 
been mapped in the Waterway corridors overlay. 

Not Applicable to Development. 

PO9 
Development ensures that the building and site 
design: 
(a) maintains the conveyance capacity of existing 
overland flow paths and creek/waterways; 

(b) ensures floodwaters and flood debris can pass 
predominantly unimpeded under a structure or 
building to minimise property or building damage, 
including for a flood larger than the defined flood 
event; 

(c) mitigates flood impacts by ensuring that filling, 
excavation and location of services are designed 
to allow for the conveyance of floodwater across 
the site. 

Note—The Flood planning scheme 

AO9.1 
Development involving a building undercroft in 
the Creek/waterway flood planning area sub-
categories or the Overland flow flood planning 
area sub-category: 
(a) complies with the minimum building undercroft 
clearance requirements in Table 8.2.11.3.E; 

(b) not located directly above any part of a 
waterway corridor as mapped in the Waterway 
corridors overlay. 

The overland flow velocity in the area is close to 
zero as the flow builds up behind the Gladstone 
Road ‘detention basin’. As such, the impacts of 
debris blockage would be minimal. It is therefore 
considered that the 1.7m of undercroft clearance 
complies with the intent of the Flood Overlay Code. 
 

AO9.2 
Development involving a building undercroft in 
the Creek/waterway flood planning area sub-
categories or the Overland flow flood planning 
area sub category: 

Anti-ponding pits will be constructed below the 
undercroft areas to ensure the ground is free 
draining (refer drainage plan prepared by 
Bradlees). The development does not involve more 
than 300mm of excavation. 



policy provides guidance on relevant 
considerations in determining minimum undercroft 
clearances and treatment of ground level in 
undercroft areas where floodwater conveyance is 
required underneath development. 

(a) has a ground level within the undercroft area 
is free draining; 

(b) does not involve excavation below ground 
level of more than 300mm within the undercroft 
area. 

PO10 
Development for vulnerable uses, difficult to 
evacuate uses or assembly uses optimises 
vehicular access and efficient evacuation from the 
development to parts of the road network 
unaffected by flood hazard, in order to: 
(a) protect safety of users and emergency 
services personnel; 

(b) support efficient emergency services access 
and site evacuation with consideration to the scale 
of development. 

Note—A flood risk assessment may be required 
to address the performance outcomes or 
acceptable solutions which deal with evacuation 
and isolation arrangements, and the ability to take 
refuge. The Flood planning scheme 
policy provides information for undertaking flood 
risk assessments. 

AO10 
Development for vulnerable uses, difficult to 
evacuate uses or assembly uses: 
(a) is not isolated in any event up to the relevant 
flood planning level specified in Table 8.2.11.3.L; 
or 

(b) has direct vehicle access to a critical route or 
interim critical route in the Critical infrastructure 
and movement network overlay for evacuation in 
a flood; or 

(c) can achieve vehicular evacuation to a suitable 
flood-free location. 

Note—A suitable flood-free location is of a size 
and nature sufficient to provide for the size and 
characteristics of the population likely to need 
evacuation to that area. 

Not Applicable to Development. 

PO11 
Development has access which, having regard to 
hydraulic hazard, provides for safe vehicular and 
pedestrian movement and emergency services 
access to adjoining roads. 

AO11.1 
Development provides an access or driveway into 
the site which is: 
(a) trafficable during the defined flood event; 
(b) not located in the Creek/waterway flood 
planning area 1 sub-category; 

c) not located in the Overland flow flood planning 
area sub-category if the hydraulic hazard is 
unsafe in the defined flood event; 

(d) the access or driveway is not inundated by a 
10% AEP flood. 

Acceptable Outcomes 
a)  The pedestrian access into the site from 
Gladstone Road is trafficable for pedestrians 
during a defined flood event (Q50).  The Q50 
ponded level on the site is 29.110m AHD.  The level 
of the Gladstone Road top of kerb at the location of 
the access is 29.009m AHD. 
b)  Neither the site nor the adjoining roads are 
located within Creek/waterway flood planning area 
1. 
c)  The pedestrian access into the site from 
Gladstone Road is not located within the Overland 
flow flood planning area. 



d)  The pedestrian access into the site from 
Gladstone Road is not inundated by a 10% AEP 
flood. 
 
Note that the access also complies with the 
Performance Outcome because safe vehicular, 
pedestrian and emergency services access is 
provided to Gladstone Road and Blakeney Street. 
 

AO11.2 
Development located in the Creek/waterway flood 
planning area 1, 2, 3 or 4 sub-categories locates 
any disabled access in the highest part of the 
site. 

Not Applicable to Development 

PO12 
Development involving a new road, a bridge or 
culvert is designed to minimise impacts to flood 
behaviour, minimise disruption to traffic during a 
flood and allow for emergency access. 

AO12 
Development involving a new road complies with 
the flood planning levels in Table 8.2.11.3.F. 

Not Applicable to Development 

PO13 
Development for pedestrian and cyclist paths: 
(a) provides a suitable level of trafficability; 

(b) manages the impacts of flooding on asset life 
and ongoing maintenance costs; 

(c) balances route availability with recreational 
and transport connectivity benefits to the city. 

AO13.1 
Development for cyclist and pedestrian facilities 
other than on public roads, including those 
traversing through a park and adjacent to a 
watercourse and overland flow path, are located 
above the 39% AEP (2 year ARI) flood immunity 
from all flooding sources. 

Note—If the site is subject to more than one type 
of flooding, the requirement that affords the 
greatest level of protection will apply. 

Not Applicable to Development 

AO13.2 
All new on-road cyclist and pedestrian facilities 
comply with the flood planning levels and 
trafficability standards for the applicable category 
of road in Table 8.2.11.3.F or Table 8.2.11.3.K. 

Not Applicable to Development 

PO14 
Development which increases the residential 

AO14 
Development in the Brisbane River flood planning 

Not Applicable to Development 



population within the Brisbane River flood 
planning area sub-categories minimises the risk to 
people in all flood events with consideration to 
flood hazard, including warning time. 

area sub-categories in areas where 
the residential flood level is greater than 
12.8m AHD involving: 
(a) an increase in the number of residential 
dwellings; or 

(b) additional residential lots; or 

(c) is not subject to an unsafe hydraulic hazard in 
the 0.2% AEP flood event. 

 




