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1 Mort Bay Catchment  

Mort Bay Catchment is located in Birchgrove, Balmain and Balmain East. Overland flowpaths are located to 
the north of Darling Street and discharges into Mort Bay.  In a number of cases, the streets in this area are 
aligned such that the majority of the overland flow proceeds along them, rather than directly through the 
houses.  Significant ponding occurs at the low point on Cameron Street.  

The location of the Mort Bay Catchment within the study area is shown in Figure 1-1. 

 

 
Figure 1-1 Mort Bay Catchment Location 
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2 Flood Mitigation Options Identification 

2.1 Flood Modification Measures for Mort Bay 
The existing flood behaviour within the Mort Bay Catchment is detailed in the Leichhardt Flood Study (Cardno 
2014). Based on the flood model results, historical information and engineering judgement, possible flood 
modification measures (i.e. structural measures) for the study area were identified.  

The various management options were identified taking into consideration the: 

 flood behaviour and flow in the 20 year ARI event; 

 grade of pipe (upstream and downstream); and 

 preliminary availability and location of easements. 

2.2 Mort Bay Flood Mitigation Options 
Within the Mort Bay catchment four (4) sets of options were modelled. These are shown in Table 2-1 and 
Figure 2-1. The 100yr, 20yr and 5yr ARI peak water level difference plots for each mitigation option are 
attached at the end of this appendix report. 

Table 2-1 Mitigation Options 
Option Description  Option Name ID 

Colgate Street Branch – Proposing additional pipes to be 
incorporated into the existing network. Starting from Darling 
St/Queens Pl intersection, passes along Colgate Av and 
drains into Mort Bay. There are also additional pipes on St 
Andrews St and Cooper St.   

Colgate Street Branch 
MB-FM1 MB-FM1 

Curtis Rd Branch – Propose additional pipes along Mort 
St and Clayton St and connecting to an additional proposed 
pipe on Cameron St (MB-FM4) which drains into Mort Bay. 

Curtis Rd Branch  
MB-FM3 MB-FM3 

College Street Branch – Additional pipe network starting 
from the Cardwell/North St intersection, travelling along 
(SE) Macquarie St and the Curtis Rd. The pipe branches 
off into Phillip St, Church St and College St and finally 
connects into the existing Sydney Water pipe and to the 
proposed pipe on Cameron St which drains into Mort Bay. 

College Street Branch 
MB-FM4 MB-FM4 

McKell Street Branch – Additional pipe from Short St that 
crosses McKell St and drain into Mort Bay 

McKell Street Branch 
MB-FM5 MB-FM5 
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Figure 2-1 Mort Bay Mitigation Options Locations 
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2.2.1 Colgate Avenue Branch MB-FM1 

MB-FM1 proposes additional pipes to be incorporated into the existing network. A 450mm diameter pipe is 
proposed from Darling Street / Queens Place intersection, pipes with diameters of 600mm, 900mm and 
1050mm are then proposed along Colgate Avenue, which then drain into Mort Bay. There are also additional 
pipes proposed on St. Andrews Street (375mm diameter) and Cooper Street (750mm and 1200mm diameter) 
that drain into Mort Bay. 

The Colgate Avenue main branch has four proposed side branches attached to it consisting of pipe diameters 
of 350mm and 450mm. Additionally, the St Andrews Branch has one side branch proposed with a pipe 
diameter of 1200mm.  

In 20 Year ARI storm event under existing conditions, flooding in this area occurs between Colgate Avenue 
and Cooper Street. Flood depths ranging from 0.30m to 0.50m are observed on Walumil Street. 

A potential constraint to the implementation of this option may include the unforeseen costs associated with 
construction, services and traffic management requirements on Darling Street. 

2.2.2 Curtis Rd Branch MB-FM3 

This option proposes additional pipes from the recently completed drainage works in Curtis Road to Cameron 
Street. A proposed 600mm diameter pipe is proposed from the intersection of Clayton Street and Curtis Road, 
along Curtis Road and then connecting to a proposed 1200mm pipe at the Cameron Street / Mort Street 
intersection. 

The other proposed branch is located along Mort Street (1050mm diameter pipe) which then connects to a 
proposed 1200mm diameter pipe at the Cameron Street / Mort Street intersection before draining into Mort 
Bay. Additionally, there is a short branch (450mm diameter pipe) proposed at Clayton Street. 

Flood depths up to 0.15m on Clayton Street and Mort Street occur in an existing 20 Year ARI event. 

A potential constraint to the implementation of this option may include the unforeseen costs associated with 
construction, services and traffic management requirements. 

2.2.3 College Street Branch MB-FM4 

This option proposes an additional pipe network starting from the Cardwell Street / North Street intersection, 
travelling along Macquarie Terrace (in a south east direction) and then on Curtis Rd (consisting of 600mm and 
900mm diameter pipes). A 1000mm diameter pipe is proposed along Phillip Street and Spring Street, a 
1200mm diameter pipe is proposed along Church Street, which is proposed to connect to a proposed 1500mm 
diameter pipe on Cameron Street, which will then drain into Mort Bay through a proposed 1800mm diameter 
pipe. Additional pipes are proposed along Church Street (1000mm diameter) and along College Street (900mm 
diameter). It should be noted that the proposed Church Street branch connects to the existing Sydney Water 
pipe on Cameron Street. 

Flooding under existing conditions due to the 20 year ARI storm results in flood depths up to 0.30m on 
Cameron Street.  

A potential constraint to the implementation of this option may include the unforeseen costs associated with 
construction, services and traffic management requirements. 

2.2.4 McKell Street Branch MB-FM5 

This option proposes pipes along McKell Street that drain into Mort Bay. This option comprises of 900mm and 
1050mm diameter pipes. Existing infrastructure exists in this area and is proposed to be increased in capacity. 
The proposed pipes will aim to drain the low point on McKell Street around the buildings to Mort Bay. The 
impacted buildings experience flood depths under existing conditions of around 0.5m in the 20 Year ARI storm 
event. 
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3 Mitigation Option Modelling Outcomes 

The Mort Bay Catchment flood mitigation options were assed for the 5, 10, 20, 50 and 100 Year ARI design 
flood events, along with the PMF event. 

The outcomes of the modelling are shown in the 5, 20, and 100 Year ARI water level difference plots 
attached at the end of this catchment report. 

A summary of the impacts on flood behaviour for each option is provided below.  

3.1 Colgate Avenue Branch MB-FM1 
The increase in drainage capacity at the College Street Branch proposed in MB-FM1 is shown to decrease 
flood levels by 0.01m – 0.1m in all the design storms in the vicinity of Colgate Avenue, Cooper Street and 
Walumil Street. Results indicate that the properties at the low point on Malumil Street only would experience 
a decrease in water level of up to 0.10m in the all the design storms due to this mitigation strategy.   

The decrease in flood levels results in a minor reduction in flood damages (due to reduced depth of flooding). 
However, no reduction in the actual number of properties being flooded is achieved. 

3.2 Curtis Rd Branch MB-FM3 
The proposed increase in drainage capacity of mitigation option MB-FM3 is shown to reduce overland flows 
along the flow path. The water level difference results show a decrease of 0.01m – 0.10m along the flow path 
in all the design storms on Clayton Street and Mort Street. The results show that the large extent of reduction 
of flood levels occurs in the open space area downstream of Cameron Street.   

The decrease in flood levels results in a minor reduction in flood damages (due to reduced depth of flooding). 
However, no reduction in the actual number of properties being flooded is achieved. 

3.3 College Street Branch MB-FM4 
Mitigation option MB-FM4 shows reduction in water levels along the flow paths where the drainage network is 
proposed. The reductions of flood depths are in an order of 0.01m to 0.10m in all the design storms along the 
flow paths in Curtis Road, Church Street, College Street and Cameron Street. The increased conveyance of 
flow through the proposed drainage works indicate that the properties at the low point on Cameron Street 
would experience a decrease in water level of more than 0.10m in all flood events. 

3.4 McKell Street Branch MB-FM5 
Mitigation option MB-FM5 shows a decrease in flood levels along McKell Street due to the proposed drainage 
works. The water level decreases in both the 20 Year ARI and a 100 Year ARI are approximately 0.25m and 
0.30m respectively. Results indicate that the properties at the low point on McKell Street would experience a 
decrease in water level of more than 0.25m in the 20 Year ARI event due to this mitigation strategy. 
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4 Economic Assessment of Flood Damages in the Mort 
Bay Catchment 

4.1 Mort Bay Mitigation Options Damages Assessment 
An assessment of damages for the existing condition in the Mort Bay Catchment is presented in the 
Floodplain Risk Management Study. The approach adopted for calculating the existing damages has been 
repeated for the modelling results from the mitigation options proposed for the Mort Bay catchment.  

The economic flood damage results for each of the options and the existing scenarios are presented in 
Table 4-1 to Table 4-4. The reductions in properties affected by overground and overfloor flooding, total 
damages and AAD are provided. Negative values represent increases from the existing scenario. 

The total reduction in damaged properties and the associated reduction in damage costs for each mitigation 
strategy is summarised in Table 4-5. This table represents a summary of differences between existing and 
Mitigation scenarios presented in Table 4-1 to Table 4-4. 

The flood damages assessment is a useful tool for comparing the merits of various options, it is not a precise 
flood risk analysis tool and the limitation associated with the assessment should be considered when 
interpreting the results. 

The following information should be considered when interpreting the damages data: 

 Negative property or dollar values represent increases from the existing scenario. 

 Where an option results in a reduction in flood depths there may not be any reduction in the flood 
damages where: 

o The reduction in flood depths or extent occur in open space or roadways; or 

o The reduction in flood depths occurs on properties that were not impacted by over floor 
flooding (i.e. the flooding on the property grounds is shallower but still exists). 

 The flood damages are calculated at a discrete location on each property. This location is where the 
floor level and ground level survey was obtained from. As such, if the flooding occurs at another 
location on the property other than the survey point, this property will not register any damages with 
regards to this damages assessment. 

 Commercial and industrial damages are only incurred when over floor flooding exists. 

 The reduction in the number of properties impacted as a result of an option may vary between 
different flood events due to the performance of the proposed work under the different flow 
behaviour of each flood event. 
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Table 4-1 MB_FM1 Flood Damage Assessment Summary 
Event / Property 

type 
Properties with Overfloor Flooding Properties with Overground Flooding Estimated Total Damage ($ June 2016) 

Existing Case Mitigation Case Existing Case Mitigation Case Existing Case Mitigation Case 
PMF Event             

Residential 21 21 53 53  $                    1,250,174   $                  1,058,464  
Commercial 0 0 0 0  $                                   -     $                                 -    
Industrial 0 0 0 0  $                                   -     $                                 -    
PMF Total 21 21 53 53  $                    1,250,174   $                  1,058,464  

100yr ARI             
Residential 1 1 9 8  $                          37,963   $                        34,737  
Commercial 0 0 0 0  $                                   -     $                                 -    
Industrial 0 0 0 0  $                                   -     $                                 -    
100yr ARI Total 1 1 9 8  $                          37,963   $                        34,737  

50yr ARI             
Residential 1 1 7 7  $                          34,827   $                        34,505  
Commercial 0 0 0 0  $                                   -     $                                 -    
Industrial 0 0 0 0  $                                   -     $                                 -    
50yr ARI Total 1 1 7 7  $                          34,827   $                        34,505  

20yr ARI             
Residential 1 1 6 6  $                          34,531   $                        31,019  
Commercial 0 0 0 0  $                                   -     $                                 -    
Industrial 0 0 0 0  $                                   -     $                                 -    
20yr ARI Total 1 1 6 6  $                          34,531   $                        31,019  

10yr ARI             
Residential 1 1 6 6  $                          31,232   $                        27,309  
Commercial 0 0 0 0  $                                   -     $                                 -    
Industrial 0 0 0 0  $                                   -     $                                 -    
10yr ARI Total 1 1 6 6  $                          31,232   $                        27,309  

5yr ARI              
Residential 1 1 5 5  $                          30,900   $                        26,265  
Commercial 0 0 0 0  $                                   -     $                                 -    
Industrial 0 0 0 0  $                                   -     $                                 -    
5yr ARI Total 1 1 5 5  $                          30,900   $                        26,265  
Total Annual Average Damage        $                          17,230   $                        14,871  
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Table 4-2 MB_FM3 Flood Damage Assessment Summary 
Event / Property 

type 
Properties with Overfloor Flooding Properties with Overground Flooding Estimated Total Damage ($ June 2016) 

Existing Case Mitigation Case Existing Case Mitigation Case Existing Case Mitigation Case 
PMF Event             

Residential 83 79 120 118  $                    6,369,742   $                  6,250,964  
Commercial 0 0 0 0  $                                   -     $                                 -    
Industrial 0 0 0 0  $                                   -     $                                 -    
PMF Total 83 79 120 118  $                    6,369,742   $                  6,250,964  

100yr ARI             
Residential 2 2 5 5  $                          75,386   $                        73,878  
Commercial 0 0 0 0  $                                   -     $                                 -    
Industrial 0 0 0 0  $                                   -     $                                 -    
100yr ARI Total 2 2 5 5  $                          75,386   $                        73,878  

50yr ARI             
Residential 2 2 5 5  $                          74,972   $                        73,510  
Commercial 0 0 0 0  $                                   -     $                                 -    
Industrial 0 0 0 0  $                                   -     $                                 -    
50yr ARI Total 2 2 5 5  $                          74,972   $                        73,510  

20yr ARI             
Residential 2 2 5 5  $                          74,681   $                        73,228  
Commercial 0 0 0 0  $                                   -     $                                 -    
Industrial 0 0 0 0  $                                   -     $                                 -    
20yr ARI Total 2 2 5 5  $                          74,681   $                        73,228  

10yr ARI             
Residential 2 2 5 5  $                          74,280   $                        72,843  
Commercial 0 0 0 0  $                                   -     $                                 -    
Industrial 0 0 0 0  $                                   -     $                                 -    
10yr ARI Total 2 2 5 5  $                          74,280   $                        72,843  

5yr ARI              
Residential 2 2 3 3  $                          74,142   $                        72,714  
Commercial 0 0 0 0  $                                   -     $                                 -    
Industrial 0 0 0 0  $                                   -     $                                 -    
5yr ARI Total 2 2 3 3  $                          74,142   $                        72,714  
Total Annual Average Damage        $                          57,485   $                        56,396  
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Table 4-3 MB_FM4 Flood Damage Assessment Summary 
Event / Property 

type 
Properties with Overfloor Flooding Properties with Overground Flooding Estimated Total Damage ($ June 2016) 

Existing Case Mitigation Case Existing Case Mitigation Case Existing Case Mitigation Case 
PMF Event             

Residential 94 92 146 146  $                    7,317,898   $                  7,209,644  
Commercial 0 0 0 0  $                                   -     $                                 -    
Industrial 0 0 0 0  $                                   -     $                                 -    
PMF Total 94 92 146 146  $                    7,317,898   $                  7,209,644  

100yr ARI             
Residential 1 1 4 4  $                          46,505   $                        46,663  
Commercial 0 0 0 0  $                                   -     $                                 -    
Industrial 0 0 0 0  $                                   -     $                                 -    
100yr ARI Total 1 1 4 4  $                          46,505   $                        46,663  

50yr ARI             
Residential 1 1 3 3  $                          45,565   $                        42,593  
Commercial 0 0 0 0  $                                   -     $                                 -    
Industrial 0 0 0 0  $                                   -     $                                 -    
50yr ARI Total 1 1 3 3  $                          45,565   $                        42,593  

20yr ARI             
Residential 1 1 3 3  $                          44,682   $                        41,684  
Commercial 0 0 0 0  $                                   -     $                                 -    
Industrial 0 0 0 0  $                                   -     $                                 -    
20yr ARI Total 1 1 3 3  $                          44,682   $                        41,684  

10yr ARI             
Residential 1 1 3 3  $                          43,405   $                        40,462  
Commercial 0 0 0 0  $                                   -     $                                 -    
Industrial 0 0 0 0  $                                   -     $                                 -    
10yr ARI Total 1 1 3 3  $                          43,405   $                        40,462  

5yr ARI              
Residential 1 1 2 2  $                          43,397   $                        40,353  
Commercial 0 0 0 0  $                                   -     $                                 -    
Industrial 0 0 0 0  $                                   -     $                                 -    
5yr ARI Total 1 1 2 2  $                          43,397   $                        40,353  
Total Annual Average Damage        $                          51,684   $                        50,136  
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Table 4-4 HC_FM5 Flood Damage Assessment Summary 
Event / Property 

type 
Properties with Overfloor Flooding Properties with Overground Flooding Estimated Total Damage ($ June 2016) 

Existing Case Mitigation Case Existing Case Mitigation Case Existing Case Mitigation Case 
PMF Event             

Residential 7 7 7 7  $                        641,836   $                     625,715  
Commercial 0 0 0 0  $                                   -     $                                 -    
Industrial 0 0 0 0  $                                   -     $                                 -    
PMF Total 7 7 7 7  $                        641,836   $                     625,715  

100yr ARI             
Residential 1 0 2 1  $                          61,140   $                          3,000  
Commercial 0 0 0 0  $                                   -     $                                 -    
Industrial 0 0 0 0  $                                   -     $                                 -    
100yr ARI Total 1 0 2 1  $                          61,140   $                          3,000  

50yr ARI             
Residential 1 0 2 1  $                          48,544   $                          3,000  
Commercial 0 0 0 0  $                                   -     $                                 -    
Industrial 0 0 0 0  $                                   -     $                                 -    
50yr ARI Total 1 0 2 1  $                          48,544   $                          3,000  

20yr ARI             
Residential 0 0 2 1  $                          25,993   $                                 -    
Commercial 0 0 0 0  $                                   -     $                                 -    
Industrial 0 0 0 0  $                                   -     $                                 -    
20yr ARI Total 0 0 2 1  $                          25,993   $                                 -    

10yr ARI             
Residential 0 0 2 0  $                            5,999   $                                 -    
Commercial 0 0 0 0  $                                   -     $                                 -    
Industrial 0 0 0 0  $                                   -     $                                 -    
10yr ARI Total 0 0 2 0  $                            5,999   $                                 -    

5yr ARI              
Residential 0 0 1 0  $                            3,000   $                                 -    
Commercial 0 0 0 0  $                                   -     $                                 -    
Industrial 0 0 0 0  $                                   -     $                                 -    
5yr ARI Total 0 0 1 0  $                            3,000   $                                 -    
Total Annual Average Damage        $                            6,881   $                          3,218  
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Table 4-5 Reduction in Damages Associated with Each Option 

    
Overfloor 
flooding 

properties 
reduction 

Overground 
flooding 

properties 
reduction 

Total 
Damage 

Reduction ($) 
AAD 

Reduction ($) 

MB-FM1 
PMF event 0 0  $   191,709  $975 
100yr ARI event 0 1  $       3,226  $18 
50yr ARI event 0 0  $         322  $58 
20yr ARI event 0 0  $       3,513  $186 
10yr ARI event 0 0  $       3,923  $428 
5yr ARI event 0 0  $       4,635  $695 
Total       $2,359 

MB-FM3 
PMF event 4 2  $   118,778  $601 
100yr ARI event 0 0  $       1,508  $15 
50yr ARI event 0 0  $       1,462  $44 
20yr ARI event 0 0  $       1,453  $72 
10yr ARI event 0 0  $       1,437  $143 
5yr ARI event 0 0  $       1,427  $214 
Total       $1,089 

MB-FM4 
PMF event 2 0  $   108,254  $540 
100yr ARI event 0 0 -$         157  $14 
50yr ARI event 0 0  $       2,972  $90 
20yr ARI event 0 0  $       2,998  $149 
10yr ARI event 0 0  $       2,943  $299 
5yr ARI event 0 0  $       3,045  $457 
Total       $1,549 

MB-FM5 
PMF event 0 0  $     16,120  $371 
100yr ARI event 1 1  $     58,140  $518 
50yr ARI event 1 1  $     45,544  $1,073 
20yr ARI event 0 1  $     25,993  $800 
10yr ARI event 0 2  $       5,999  $450 
5yr ARI event 0 1  $       3,000  $450 
Total       $3,662 

4.2 Benefit to Cost Ratio of Options 
The economic evaluation of each modelled measure was assessed by considering the reduction in the 
amount of flood damages incurred for the design events and by then comparing this value with the cost of 
implementing the measure. 

Table 4-6 summarises the results of the economic assessment of each of the flood management options. 
The indicator adopted to rank these measures on economic merit is the benefit-cost ratio (B/C), which is 
based on the net present worth (NPW) of the benefits (reduction in AAD) and the costs (capital and ongoing), 
adopting a 7% discount rate and an implementation period of 50 years. 

The benefit-cost ratio provides an insight into how the damage savings from a measure, relate to its cost of 
construction and maintenance:  

 Where the benefit-cost is greater than 1 the economic benefits are greater than the cost of 
implementing the measure; 

 Where the benefit-cost is less than 1 but greater than 0, there is still an economic benefit from 
implementing the measure but the cost of implementing the measure is greater than the economic 
benefit; 
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 Where the benefit-cost is equal to zero, there is no economic benefit from implementing the 
measure; and  

 Where the benefit-cost is less than zero, there is a negative economic impact of implementing the 
measure. 

Table 4-6 Summary of Economic Assessment of Flood Management Options 

Option 
ID Option Description 

NPW of 
Reduction in 

AAD 
NPW of Cost of 
Implementation 

B/C 
Ratio 

Economic 
Ranking 

MB_FM1 

Colgate Street Branch – Proposing 
additional pipes to be incorporated 
into the existing network. Starting 
from Darling St/Queens Pl 
intersection, passes along Colgate 
Av and drains into Mort Bay. There 
are also additional pipes on St 
Andrews St and Cooper St.   

$33,000 $4,924,000 0.01 2 

MB_FM3 

Curtis Rd Branch – Propose 
additional pipes along Mort St and 
Clayton St and connecting to an 
additional proposed pipe on 
Cameron St (MB-FM4) which 
drains into Mort Bay. 

$15,000 $4,820,000 0.00 3 

MB_FM4 

College Street Branch – Additional 
pipe network starting from the 
Cardwell/North St intersection, 
travelling along (SE) Macquarie St 
and the Curtis Rd. The pipe 
branches off into Phillip St, Church 
St and College St and finally 
connects into the existing Sydney 
Water pipe and to the proposed 
pipe on Cameron St which drains 
into Mort Bay. 

$21,000 $8,860,000 0.00 4 

MB_FM5 
McKell Street Branch – Additional 
pipe from Short St that crosses 
McKell St and drain into Mort Bay 

$51,000 $646,000 0.08 1 
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Mort Bay Mitigation Option Figures 
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