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1.0	Introduction	

On behalf of Tract Consultants Pty Ltd a flood hazard assessment has been 
prepared to assess the impacts of urban flooding arising from overland flows 
associated with urban infrastructure exceeding design capacity. The purpose of this 
report is to determine if minimum flood hazard guidelines are achieved which will 
allow the subject site at 42-44 Ponds Drive to be rezoned from UFZ (Urban Flood 
Zone) to RZ1 (Residential Zone 1). If a rezoning of this land is possible then the 
owner will make application for planning approval to subdivide the subject land. 

2.0	Existing	Site	Conditions	

The Subject Site is currently occupied with an existing house and there are plans to 
subdivide the land into as many as three lots in the future. The site is directly 
abutting the Hovells Creek and is currently protected from flooding of this creek by 
an existing levee bank. The levee bank was constructed in 1986 after houses in 
Ponds Drive and surrounding streets where damaged during flooding in 1973. This 
levee bank was damaged and flooding occurred again in 1988 after a major flood 
event which is believed to be the worst in recorded history for this area. The levee 
bank was repaired and extended in height by 600mm after the 1988 floods. 
Modelling suggests the levee bank is currently above the 1%AEP flood level 
however as part of the conditions of rezoning the subject site, the owner is required 
to conduct remediation works to this levee bank to ensure that it provides 600mm of 
freeboard above the 1%AEP flood level. Plans for these works have been prepared 
by PM Design Group and are currently awaiting approval for CoGG1 and 
Corangamite CMA. These works would involve increasing the levee bank by up to 
330mm above its current height and providing an engineering assessment of the 
levees structural capacity. 
 
The site is currently designated as UFZ and flood mapping provided by CoGG shows 
the site to be subject to flooding during events greater than 5%AEP. However the 
extent of flooding identified on this map has been disputed as it does not appear to 
take into consideration the protection provided to the site by the levee bank and is 
based on observed flooding rather than modelled. 
 
The Subject Site is also one of the higher Lots in Ponds Drive with an average level 
across the block of approximately RL8.80. The Low point in Ponds Drive is located 
approximately 220m to the east and has an RL of 7.90.   
 
Under normal conditions access from the Subject Site to Flinders Avenue is provided 
by travelling along Lime Crescent. There is also an “Emergency Access” route via an 
unmade road reserve between Ponds Drive and Hailar Lane. This Emergency 
Access route has a gate and is currently designated by the CFA as an emergency 
exit during fire events. Local residents have informed that keys to this gate are 
possessed by emergency services and some local residents. 
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The contours of the surrounding area indicates that any overland flow generated 
from the 1%AEP flood event would be conveyed along the existing roadway to 
two(2) low spots in Ponds Drive and Lime Crescent. Analysis of the flow depth and 
velocity has been undertaken as these roadways are located on the Normal Access 
route. 
 
1 CoGG = City of Greater Geelong 

 

 

 

 

  	

Ponds Drive from Subject Site (Facing East)In front of Subject Site (Facing West) 

Emergency Access Route (Hailar Lane) 

Low Point B in Lime Crescent (Facing West) 
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3.0	Assessment			

The area inside the Levee bank has been referred to as the Localised Catchment. 
As the levee bank will be modified to provide 600mm freeboard above 1%AEP flood 
levels the Localised Catchment will be protected from floodwaters in the Hovells 
Creek. There still needs to be consideration for the Subject Site and access routes 
potential to be subject to flooding by the following means. 
 

1. Overland flows from within the Localised Catchment area 
2. Backing up of  the existing Drainage Network 

 
Any flooding that is identified should be evaluated against the following flood hazard 
guidelines to determine if there is an acceptable level of risk to people and property 
as a result of this flooding event. 
The flood hazard guidelines specified in Australian Rainfall and Runoff (AR&R) are 
as follows: 
 
Appropriate Safety Criteria for People on site during 1%AEP Flood Events 
Depth of flow must be no greater than or equal to 0.5m; and 
Velocity must be no greater than or equal to 3.0m/s; and 
The product of depth multiplied by velocity must be no greater than or equal to 0.4m3 
 
Vehicles Egressing from Site during 1%AEP Flood Events 
Depth of flow must be no greater than or equal to 0.3m; and 
Velocity must be no greater than or equal to 3.0m/s; and 
The product of depth multiplied by velocity must be no greater than or equal to 0.3m3 
 
It should be noted that there is a Normal Access route through Lime Crescent. There 
is also an Emergency Access route through Hailar Lane that requires a gate to be 
opened to gain vehicle access.  
These access routes have been identified in Figure 1.0 
 

 
 
 

Normal Access 
Route 

Figure 1.0 Access Routes 

Emergency 
Access Route 



Revision 2  29/07/15 

Overland flows from within the Localised Catchment area 
 

 

  
Legend 

Direction of Overland Flow  
Low Point 

 
 
The Localised Catchment contains two low spots. These low spots are shown in 
Figure 2 and have been referred to as Low Point A and Low Point B. They have a 
catchment area of 4.53Ha and 8.95Ha respectively. Low Point B is located on the 
Normal Access route and vehicles would need to pass through this low point to exit 
the site unless the Emergency Access route was used. Low Point A is not located on 
any access routes and rainfall within its catchment would not have an effect on the 
subject site or the access route. 

SUBJECT SITE 
Ave RL 8.8 

EXISTING LEVEE 

Low point B 
RL7.9 

Low point A 
RL7.85 

Figure 2.0 Existing Localised Catchment and flow paths
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A catchment plan of the Low Point B has been produced in Appendix A. Catchment 
areas have been broken up into sub catchments located along the Normal Access 
route.  
 
Rational method calculations in accordance with the Infrastructure Design Manual 
(Vers 4.2) were completed for Sub-Catchments A through to F for the existing site 
conditions. Time of concentration was calculated using the Kinematic Wave 
Equation. 
 
Existing topography was modelled using 3D software and calibrated to produce 
cross sectional analysis of the Normal Access route and the Subject Site with an 
inundation area quantified using Manning’s formula. 
Using areas defined by the Localized Catchment boundary illustrated in Attachment 
A. 1%AEP runoff calculations were prepared in accordance with the IDM and the 
results have been shown in Table 4.1 

Catchment Area  
(Ha) 

Cumulative 
Area 
(Ha) 

Average 
Slope 
(%) 

Time of  
Concentration
(minutes) 

Intensity* 
(mm/hr) 

1%AEP 
Discharge 
(m3/sec) 

A 3.32 3.32 1.64 23 82.1 0.54 
       
B 2.51 2.51 2.22 16.5 99.4 0.49 
C 0.36 2.87 2.5 16.6 99.5 0.57 
D 0.87 3.74 2.4 17 97.7 0.73 
       
E 1.89 1.89 1.7 21 86.6 0.32 
F 0.88 0.88 2.4 7 153 0.22 
*Rainfall data for Lara for 1%AEP- sourced from BOM website 

 
 
The velocity and depth of overland flow along the Normal Access route was 
analysed extensively. Appendix B shows the cross section A to E through the 
Normal Access route at the lower end of each sub-catchment and Cross section F 
through the centre of the Subject Site. The cross sectional area of flow has also 
been plotted on these cross sections. A summary of the overland flow analysis have 
been shown in Table 4.2 
 

 
 
 

Cross 
Section 

Cross 
sectional 
Area (m2) 

Wetted 
perimeter 
(m) 

Slope 
(m/m) 

Velocity 
(m/sec) 

Maximum 
depth of flow  
(m) 

Product of 
depth and 
Velocity 

A 0.91 10.3 0.023 0.59 0.145 0.085 
B 0.866 10.25 0.025 0.60 0.128 0.077 
C 0.98 11.5 0.025 0.60 0.140 0.084 
D 0.88 9.17 0.048 0.90 0.148 0.133 
E 0.58 8.65 0.082 0.93 0.116 0.108 
F 0.84 12.27 0.078 0.29 0.120 0.035 

Table 4.2 

Table 4.1 
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From the results shown in Table 4.2 it can be observed that the flood hazard 
guidelines as shown in Section 3 of this report has not been exceeded. 
 
It should also be noted that the overland flow plotted in Attachment B is fully 
contained within the road reserve and will not breach onto abutting properties. 
 
 
Backing up of the existing Drainage Network 
 
The Localised Catchment is drained via an existing drainage network which is 
confined between Forrest North Road, Flinders Avenue and Hovells Creek. No 
stormwater from outside this boundary attributes to this drainage network. A plan of 
the drainage network has been prepared and included in Appendix C. The drainage 
network is discharged into the Hovells Creek approximately 330m downstream of the 
Flinders Avenue bridge crossing. The 1% AEP level at the discharge location is RL 
7.6 
 
Records of this drainage network showing pipe sizes and invert levels were obtained 
from CoGG and a full hydraulic analysis of the network during a 1%AEP event was 
conducted.  
 
The hydraulic grade line was calculated using the 1% AEP flood level at the 
discharge location (RL7.6) as a starting HGL and pit and friction losses were added 
to determine if any surcharge occurred at the upstream pits. A report showing the 
results of this analysis has been included in Appendix D. 
 
The report shows that the HGL exceeded pit cover levels and caused a surcharge 
during a 1%AEP event in 10 Pits.  
A summary of the surcharging pits is shown in Table 4.3 
 

Pit 
Number 

Pit Location Address HGL Pit cover 
Level 

Surcharge 
(mm) 

798203 Road 
Reserve 

2 Lime Crescent 8.390 8.006 384 

798204 Road 
Reserve 

1 Lime Crescent 8.389 7.997 392 

798207 Road 
Reserve 

Lime Crescent/ 
Neville Street 
Intersection 

8.378 8.127 262 

798208 Road 
Reserve 

Lime Crescent/ 
Neville Street 
Intersection 

8.378 8.188 190 

798209 Road 
Reserve 

5 Lime Crescent 8.369 8.119 250 

798210 Road 
Reserve 

10 Lime 
Crescent 

8.352 8.124 228 

798284 Road 
Reserve 

5 Jan Court 8.030 7.962 62 

798283 Road 1 Jan Court 8.023 7.818 205 
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The above summary shows that most of the pits that are subject to surcharge are in 
proximity to Low Point B. The amount of surcharge in Pit 798203 and Pit 798204 
was 384mm and 394mm respectively which exceeds the allowable maximum 
flooding depth set out in the flood hazard guidelines. These pits are located along 
the Normal Access Route and therefore this would not be an acceptable vehicle 
route during a 1%AEP event. The extend of flooding caused by HGL surcharge has 
been shown in Appendix E 
 
An assessment of the drainage network within proximity to the Subject Site and the 
Emergency Access Route show that the HGL does not surcharge above pit cover 
levels and therefore the western side of the Localised Catchment is not subject to 
flooding during 1%AEP events. 
 

4.0	Future	Planning			

If the Subject Site is rezoned and subdivided then minimum floor levels should be set 
for any new development. There is an existing drainage pipe located on the Subject 
Site and the HGL at this location is RL8.609. A freeboard of 300mm should be 
provided therefore and new dwellings constructed on the site should have a 
minimum floor level of RL8.909. Which is 215mm above the lowest point on the site.  
 
Any future development of the site will require on site detention. The amount of 
discharge allowed to leave the site should be restricted to current pre-development 
levels. The method and volume of on-site detention required should be design by a 
suitably qualified engineer ensuring that the allowable discharge rate is not 
exceeded. All stormwater from the site for storm events less than 10%AEP should 
be collected and discharged via underground drainage infrastructure into the existing 
drainage network. 
 
The rezoning and future development of the Subject site will not cause any loss of 
flood plain storage or off site hydraulic impacts to adjacent properties. 
 
 
 
 
 
 
 
 
  

Reserve 
798290 Property 13 Ponds Drive 7.944 7.857 87 
798194 Road 

Reserve 
43 Flinders 
Avenue 

7.657 7.633 24 
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5.0	Conclusions	

The following is a summary of the conclusions in regard to this flood hazard 
assessment. 
 
The Subject Site 

1. The subject site is protected from flooding from the Hovells Creek by an 
existing levee bank. The levee bank will be increased in height to ensure 
there is a minimum of 600mm freeboard above the 1%AEP and an 
engineering assessment will be done to verify its structural capacity 

2. The subject site is approximately 950mm higher than the lowest point in the 
catchment. The low point is 220m to the East of the subject site.  

3. The subject site has a very small upstream catchment and would be 
subjected to very minimal amounts of overland flow during 1%AEP events 

4. The existing drainage system abutting the site is not subject to HGL 
surcharge during 1%AEP events. 

5. The above analysis indicates that the Subject Site would not be subject to 
flooding during a 1%AEP event 

6. A minimum floor level of any new Dwellings should be set at RL8.906 
7. The amount of stormwater discharged from the site should not exceed current 

pre-development discharge rates. 
 
The Access Routes 

8. There is a vehicle access route along Lime Crescent which is used in normal 
conditions. There is also an emergency vehicle access route through Hailar 
Lane which is also used for fire escape 

9. The existing road network provides defined flow paths for overland flow 
generated from major storm events. Analysis of overland flow within these 
road networks along the Normal Access route shows the maximum velocity of 
0.93m/s and maximum flow depth of 148mm 

10. Some pits in the existing drainage network are subject to surcharge during 
1%AEP events. These pits are mostly located around Low Point B which is on 
the Normal Access route the maximum amount of surcharge above pit cover 
level is 394mm. This does not comply with AR&R safety criteria.  

11. The Emergency Access route would not be subject to flooding during a 
1%AEP event and therefore this route should be used if the Normal Access 
route becomes flooded 
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6.0	Recommendations	

The results of this flood hazard assessment indicates that the Subject site is located 
at a high enough level in the catchment that it is not subject to flooding during 
1%AEP events via stream flow, overland flow from within the Localised Catchment 
or drainage network surcharge. 
 
HGL analysis of the existing drainage network indicates that there would be a 
surcharge of stormwater up to 392mm above pit cover level at Low Point B during a 
1%AEP event. This means that vehicles could not safely leave the site using the 
Normal Access route. There is an existing Emergency Access route which the 
Subject Site has direct access to and could use in Major flooding events. This is the 
current designated fire escape route. 
 
The City of Greater Geelong should also consider upgrades to the existing drainage 
system to ensure the height of surcharge at Low Point B does not exceed the 
maximum depth of flow as set out in the flood hazard guidelines. There are currently 
63 properties (approx.) that use Lime Crescent as an access route and there safety 
should be considered. 
 
  
 
 

7.0	Attachments		

Attachment A Catchment Plan 
Attachment B Overland Flow Path cross sections  
Attachment C Existing Drainage Network 
Attachment D  Hydraulic Grade Line Analysis 
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Appendix A 
Catchment  Plan 
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Appendix B 
Overland Flow Path Cross Sections 
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Appendix C 
Existing Drainage Network 
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Appendix E 
Flood Extents from Hydraulic Gradeline Surcharge 
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