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Appendix B – Hybrid Street Section Development 
 

This document summarises the development of the street cross-sections incorporating flood storage, and the overall case studies, as part of the Water 
Sensitive Drainage and Flood Management Strategy for Fishermans Bend, collaboratively developed by the Fishermans Bend Taskforce Drainage Working. 
This documents the evolution in thinking from September through to December 2018. This includes the iteration of the draft cross sections (summarised in 
Table 1) and documents from the various key meetings (summarised in Table 2). It excludes minutes from the various meetings and workshops and the 
various iterations of Council cross-sections, plans and strategy documents throughout the project. 

Table 1 Cross-Section Versions 

Phase  Attachment 

Council Reference Cross-Sections provided 18th – 25th Sep 1  

GHD cross-sections v1 for Working Group workshop on 10th Oct 2  

GHD cross-sections v2 for Steering Committee meeting on 24th Oct 3 

GHD cross-sections v3 for Council meetings on 31st Oct – 2nd Nov 4 

GHD cross-sections v4 for Steering Committee meeting on 24th Oct 5 

Table 2 Presentations from Key Meetings/Workshops 

Phase  Document Attachment 

Initial scoping/alignment meetings (6th Sep – 10th Sep) Proposal workflow diagram 6  

Opportunities/constraints workshop (11th Sep) Workshop presentation 7  

Case Study/ 
Cross-Section 
Development 

26th Sep workshop (GHD, CoPP, CoM, FB TF) NA Refer attachment 1 

10th Oct workshop (GHD, CoPP, CoM, FB TF, MWC, CRCWSC) Cross section & case study review memorandum 
Case study review workshop presentation 

8 and 9 

24th Oct steering group meeting GHD input slides for meeting 10 

31st Oct meeting (GHD, CoPP) Case study assessment slides 11 

2nd Nov meeting (GHD, CoM) Case study assessment slides 12 

15th Nov workshop (GHD, CoPP, CoM, FB TF, MWC, CRCWSC) Progress meeting slides 13 

21st Nov workshop (GHD, CoPP, CoM, FB TF, MWC, SEW, CRCWSC) Progress meeting slides 14 

Strategy: 6th Dec steering group meeting Final steering committee presentation 15  
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Attachment 1 

Council Reference Cross-Sections provided 18th – 25th Sep 
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City of Port Phillip Street and Laneway Cross Sections 
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Figure 45. Cloudburst boulevard
This conceptual diagram shows the potential 

locations of stormwater conveyance in a 
cloudburst boulevard at Fishermans Bend.

Figure 46. Cloudburst boulevard
This conceptual diagram shows the potential 

locations of stormwater conveyance in a 
cloudburst boulevard at Fishermans Bend.

Figure 44. Cloudburst boulevard
Example location showing integration of 

liveability elements. 45.

46. 47.
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28.

Figure 26. Blue Laneway example
Example of a Blue laneway. Stormwater 

conveyance is designed to run along the centre 
of the laneway. 

Figure 27. Blue Laneway section
This conceptual diagram shows the a potential 

location of a Blue Laneway in section view to 
convey water at Fishermans Bend.

Figure 28. Blue Laneway locations
This conceptual diagram shows the potential 

location of Blue Laneways across the Site. This 
can be adjusted during later stages of design as 
the street layout and building layout is refined.

Figure 29. Blue Laneway plan
Conceptual plan view of a Blue Laneway showing 

areas of detention and areas of conveyance. 

27.

29.
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28FISHERMANS BEND FINAL REPORT

34. 35.

Figure 32. Green Street example
Conceptual example of a green street showing 
above and below ground detention as well as 

stormwater pollutant treatment.  
Source: Tredje Natur, Copenhagen

Figure 33. Detention in green street
This conceptual section diagram demonstrates 
potential locations of flood detention in Green 

Streets at Fishermans Bend.

Figure 34. Green Street locations
This plan diagram shows the potential location of 

Green Streets across the Site. This concept can 
be adjusted during later stages of design as the 

street layout and building layout is 
refined.

Figure 35. Green Street example
Example of a green street in Copenhagen 

showing detention of water.
Source: SLA Architects 
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28.

Figure 26. Blue Laneway example
Example of a Blue laneway. Stormwater 

conveyance is designed to run along the centre 
of the laneway. 
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Key
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Cloudburst Boulevard
Potential detention: 10m width x 0.4m depth. Conveyance area?

Blue laneways
Potential detention: 2m width x 3m depth. Conveyance area?

Green Streets
Potential detention: 8m width x 0.4m depth. Conveyance area?
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Street interventions 

Small-scale channels Stormwater plantersPermeable paving + underground storage
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Cloudburst Boulevard
Plummer Street Civic Boulevard (36m)

NOTES:
* 2.5m separated cycle lane = 2m 
cycle lane, 0.5m buffer
* Tram stop - minimum 2.4m wide
* Option for 1-way traffic in some 
areas?
*Option to treat carriageway as a 
shared space (no kerbs)?
* Depth of underground storage TBC. 
Potential to extend storage under 
footpaths and/or cycle paths if needed.
* Services to be located underneath 
footpaths

36m SOUTHNORTH

7.8m  
Footpath + planting + water

Small-scale channel (1m) + permeable pavers with underground storage  
(hardstand areas at intersections)

Stormwater planters + permeable paving buffer 
(hardstand areas at tram stops / intersections)

Conveyance area 
(vehicle + cycle lanes) 
for Cloudburst events

All intersections / tram stops / 
pedestrian crossings will be paved.

6.5m 
Footpath + planting + water

2.5m  
Cycle*

2.5m  
Cycle*

2.8m 
Lane

7.5m 
Tram

2.8m 
Lane

3.6m
Median / water / 

tram stop

5m 5m 
1m 1m 

1.5m 1m 2.6m

Conveyance

Detention (surface)

Permeable Paving 

Detention (underground)

2.8m 

* Option for some 
stormwater planters 
(e.g. around trees)
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Green Street
New street (22m)

22m

5.45m 
Footpath + planting + water

5.45m 
Footpath + planting + water

3m 3m2.45m 2.45m

3m  
Cycle*

2.5m  
Cycle*

2.6m 
Parking / 

Passing area

3m 
Lane

Conveyance

Detention (surface)

Permeable paving

Detention (underground)

Permeable pavers with underground storage  
(hardstand areas at intersections)

NOTES:

*2.5m separated cycle lane = 2m cycle 
lane + 0.5m buffer

*3m separated cycle lane = 2m cycle 
lane +1m buffer (to car parking)

* Depth of underground storage TBC. 
Potential to extend storage under 
footpaths and/or cycle paths if needed.
* Services to be located underneath 
footpaths

Conveyance area (vehicle + cycle 
lanes) for Cloudburst events
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1.9m

Green Street
New street (34m with linear park)

2.8m 
Lane

2.5m 
Parking

2.8m 
Lane

34m

4.9m 
Footpath + planting + water 3m  

Footpath

3m

6m  
Bi-directional 

Cycle*

12m  
Linear park

Conveyance

Detention (surface)

Permeable paving

Detention (underground)

Permeable pavers with underground storage  
(hardstand areas at intersections)
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Figure 99 Saint Annes Place, 
Copenhagen
The area surrounding Sankt Annæ Plads is 
flood prone and therefore a high priority 
area in the Copenhagen Cloudburst Plan. 
Source: Schonherr Architects

Figure 100 Saint Annes Place, 
Copenhagen
The street and square have been 
transformed into a city space with effective, 
flexible and simple flood protection for the 
area.
Source: Schonherr Architects

Figure 101 Waterfront, Copenhagen
Incorporation of a seawall into the 
waterfront at the Copenhagen harbour, 
downstream of Sankt Annes Place. 
Source: Realdania

Estimated damage to buildings, 
infrastructure and services in a do-nothing 
scenario was used to prioritize the different 
water catchments in Copenhagen based 
on a score of economic risk, feasibility and 
synergy effects.

Level of Service Adopted
It is not feasible to protect Copenhagen 
against extreme rainfall events covering the 
entire scale of severity. Regardless of how 
comprehensive the systems implemented, 
there will always be the uncertainty that
an intense rainfall event will produce even 
bigger quantities of water. Besides, it would 
be disproportionately expensive to protect 
the city against events which, statistically, 
only occur extremely rarely. There is a 
need, however, to define an acceptable 
water level during floods resulting from an 
extreme rainfall event.

Today, it is a common and widespread 
practice that sewer discharge at ground 
level is acceptable once every 10 years 
as a maximum. Sewer companies are not 
required to protect basements against 
flooding.
Cloudburst Management Plan recommends 
that these levels are raised significantly for 
Copenhagen.

To adjust investments to the benefits 
they provide, new risk dimensioning 
criteria must be determined. This is to be 
understood as the costs incurred by flood 
damage in a certain area multiplied by the 
probability of a recurrence in the same 
area.

Cloudburst Management Plan analyses show 
that the risk of water entering basement 
windows in Copenhagen is negligible when 
water levels are kept at approximately 10 
cm on roadways. Furthermore, it is quite a 
manageable task to adapt roads and kerb 
stones and also to prevent water from 
entering basement entrances.

Although approximately 10 cm of water 
on roadways is likely to reduce traffic 
movement during and after an extreme 
rainfall event, it will still be practicable to 
get through by car, by bicycle, and on foot. 
This is why acceptable flood water levels 

will be set at approximately 10 cm on 
roadways.

This level will facilitate keeping the water 
on the roads thereby using these as 
drainage routes in the case of high-intensity 
rain. Also, from an economic perspective, 
this will be a sustainable flood water level 
which is illustrated in the following section.

Cloudburst Solutions
Copenhagen combines subterranean 
solutions (larger sewerage pipes) with 
surface solutions (cloudburst roads, 
retention roads, green infrastructure).
The surface solutions consist of more than 
300 smaller projects. Some of the projects 
are already implemented and others are 
currently being implemented.

The city created the designs using 
consultants to do detailed masterplans for 
seven catchment areas. The process was 
created by following an iterative process, 
where the plans were developed during 
workshops with several city agencies, utility 
companies, local stakeholders and experts.
The city held several meetings 
together with the local council groups 
of neighbourhoods, getting their 
input, creating amendments, and 
designing solutions that would support 
the development of that particular 
neighbourhood.

Reviewed Literature
• 2009: City of Copenhagen. Climate Plan 

(draft)
• 2011: City of Copenhagen. Copenhagen 

Climate Adaptation Plan
• 2012: City of Copenhagen. Copenhagen 

Cloudburst Plan
• 2012: COWI. Cloudburst Plan and 

Strategy
• 2013: Ramboll. Cloudburst Adaptation. 

A Cost-Benefit Analysis of two water 
catchment areas

• 2015: City of Copenhagen. The Climate 
Change Adaptation and Investment 
Statement, part I and II
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The surface solutions consist of more than 
300 smaller projects. Some of the projects 
are already implemented and others are 
currently being implemented.

The city created the designs using 
consultants to do detailed masterplans for 
seven catchment areas. The process was 
created by following an iterative process, 
where the plans were developed during 
workshops with several city agencies, utility 
companies, local stakeholders and experts.
The city held several meetings 
together with the local council groups 
of neighbourhoods, getting their 
input, creating amendments, and 
designing solutions that would support 
the development of that particular 
neighbourhood.

Reviewed Literature
• 2009: City of Copenhagen. Climate Plan 

(draft)
• 2011: City of Copenhagen. Copenhagen 

Climate Adaptation Plan
• 2012: City of Copenhagen. Copenhagen 

Cloudburst Plan
• 2012: COWI. Cloudburst Plan and 

Strategy
• 2013: Ramboll. Cloudburst Adaptation. 

A Cost-Benefit Analysis of two water 
catchment areas

• 2015: City of Copenhagen. The Climate 
Change Adaptation and Investment 
Statement, part I and II

Small-scale channel + lowered linear park (to contain a mix of 
passive & active uses, softscape & hardscape areas)

Conveyance area 
(vehicle + cycle lanes) 
for Cloudburst events

NOTES:

*6m separated bi-directional cycle =  
5m cycle lane + 1m buffer (to car parking)

*Option for trees and stormwater planters 
within parking lane (e.g. interspersed with 
car parks).

* Depth of underground storage TBC. 
Potential to extend storage under footpaths 
and/or cycle paths if needed.
* Services to be located underneath 
footpaths
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Permeable pavers with underground storage  
(hardstand areas at intersections)

Blue Laneway
New laneway (6m)

NOTES:

*Taskforce preference for 6m wide 
laneways. CoPP requested 9-12m wide 
laneways through panel process.

*Laneways assumed to be shared spaces.

* Depth of underground storage TBC. 
Potential to extend storage under footpaths 
or bike paths if needed.

2m 2m

Shared space

6m 9m

Shared space

Conveyance

Detention (surface)

Permeable paving

Detention (underground)
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GHD cross-sections v1 for Working Group workshop on 10th Oct 
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GHD cross-sections v2 for Steering Committee meeting on 24th Oct 
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Original Size:  A3    

Date:  24.10.2018

Rev: A

FISHERMANS BEND DRAINAGE STRATEGY
GREEN STREET - GRAHAM STREET (30m WITH LINEAR PARK)

NOTES:

DETENTION CHARACTERISTICS ARE LIKELY TO VARY ALONG THE STREET DUE TO DIFFERENT CONSTRAINTS (I.E. AT INTERSECTIONS) AND THERE WILL BE A 
REQUIREMENT TO HAVE MORE DETENTION IN SOME AREAS TO OFFSET THE LOSS OF DETENTION IN OTHERS

IN SOME AREAS THERE WILL BE A TRADE-OFF BETWEEN CONVEYANCE AND DETENTION REQUIREMENTS ABOVE THE GROUND.  IN OTHERS THERE WILL NOT 
BE A TRADE-OFF.  THE TRADE-OFF IS SUBJECT TO THE ADOPTED FLOOD STRATEGY FOR EACH SECTION OF STREET. FOR EXAMPLE CERTAIN STREETS ( I.E. 
CLOUDBURST BLVDS) MAY STRATEGICALLY CONVEY MORE STORMWATER THAN OTHERS. WE HAVE ATTEMPTED TO MAXIMISE THE CONVEYANCE AREA IN THE 
STREETSCAPE, HOWEVER WE NOTE THAT THIS COULD BE REDUCED TO ACCOMMODATE MORE DETENTION AT THE SURFACE, SUBJECT TO THE ROLE THE 
PARTICULAR SECTION OF STREET PLAYS IN CONVEYING FLOOD WATERS.

THE CYCLE PATH WITHIN THE LINEAR PARK WAS ORIGINALLY SPLIT TO PROVIDE A HIGHER LEVEL OF FLOOD PROTECTION (I.E. ABOVE THE 100 YR ARI).  WE NOW 
UNDERSTAND THIS IS NOT REQUIRED.  AS A RESULT THE CYCLE PATH CAN BE CONSOLIDATED BACK TO ONE BIDIRECTIONAL CYCLE PATH WITHOUT IMPACTING 
THE CONVEYANCE OR DETENTION AREA REQUIREMENTS.
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BE A TRADE-OFF.  THE TRADE-OFF IS SUBJECT TO THE ADOPTED FLOOD STRATEGY FOR EACH SECTION OF STREET. FOR EXAMPLE CERTAIN STREETS ( I.E. 
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THE CONVEYANCE OR DETENTION AREA REQUIREMENTS.
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CONVEYANCE  - 5.04 m²
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(ASSUMING 40% POROSITY FOR 
BELOW GROUND DETENTION)

SURFACE DETENTION - 1.31 m²
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EXISTING STORMWATER DRAIN
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5.04 m²
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0.5m CLEAR LEVEL 
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PATH
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TREE PIT 
(0.4 POROSITY)TREE GRATE

STANDARD KERB HEIGHT

NOTES:

DETENTION CHARACTERISTICS ARE LIKELY TO VARY ALONG THE STREET DUE TO DIFFERENT CONSTRAINTS (I.E. AT INTERSECTIONS) AND THERE WILL BE A 
REQUIREMENT TO HAVE MORE DETENTION IN SOME AREAS TO OFFSET THE LOSS OF DETENTION IN OTHERS

IN SOME AREAS THERE WILL BE A TRADE-OFF BETWEEN CONVEYANCE AND DETENTION REQUIREMENTS ABOVE THE GROUND.  IN OTHERS THERE WILL NOT 
BE A TRADE-OFF.  THE TRADE-OFF IS SUBJECT TO THE ADOPTED FLOOD STRATEGY FOR EACH SECTION OF STREET. FOR EXAMPLE CERTAIN STREETS ( I.E. 
CLOUDBURST BLVDS) MAY STRATEGICALLY CONVEY MORE STORMWATER THAN OTHERS. WE HAVE ATTEMPTED TO MAXIMISE THE CONVEYANCE AREA IN THE 
STREETSCAPE, HOWEVER WE NOTE THAT THIS COULD BE REDUCED TO ACCOMMODATE MORE DETENTION AT THE SURFACE, SUBJECT TO THE ROLE THE 
PARTICULAR SECTION OF STREET PLAYS IN CONVEYING FLOOD WATERS.
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FISHERMANS BEND DRAINAGE STRATEGY
CLOUDBURST BOULEVARD - PLUMMER STREET CIVIC BLVD (36m WIDE)
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LESS STORAGE...... MORE STORAGE......

BIGGER PIPE. SMALLER PIPE.
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Fishermans Bend Water Sensitive Drainage & Flood Strategy 
Appendix B 

Attachment 4 

GHD cross-sections v3 for Council meetings on 31st Oct – 2nd Nov 














