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Warriewood Valley – Water Management and Flooding 
 

Background 

 

For many decades Warriewood valley was a significant market garden area for 

Sydney with particular emphasis on tomato growing.  As a market garden it 

benefited from the occasional flooding that brought with it new soil and 

nutrients to help regenerate the fields. Below the market garden area was a large 

wetland of over 30ha that filtered out any excess nutrients before the waters 

from Narrabeen, Fern and Mullet Creek entered Narrabeen Lagoon.  

 

Over the years the need for more agricultural land resulted in infilling of the 

natural watercourses. While the infilling was mainly soil, old car parts, brick 

bats, broken concrete and other waste materials were sometimes employed, 

particularly in the areas of higher stream flow velocity where bank erosion took 

place. This sometimes caused disputes as the centreline of the creeks often 

delineated the boundaries between properties, which meant that, depending on 

how the infilling was undertaken, the property boundaries were sometimes 

altered and, in addition, flooding exacerbated on adjacent properties. 

 

By the late 1960s the use of chemicals to control pests, particularly in the tomato 

glasshouses, had started to be identified as being the cause of some health 

problems for the farmers and progressively farms fell into disrepair. On the 

southern side of Macpherson Street a Drive-in movie facility was constructed on 

some of the old market garden land and Fern Creek, which ran through the 

middle of the facility, was piped. 

 

In the mid 1970s, and despite Warringah Council’s opposition, the State 

Government approved the development of Warriewood Square. Warringah was 

so concerned about the development, and in particular the potential for flooding 

that it refused to take any responsibility for the development. In frustration the 

State Government facilitated the development by appointing the Metropolitan 

Water Sewerage and Drainage Board (MWS and DB, now Sydney Water) as the 

authority responsible for establishing the flood levels and for construction and 

maintenance of the section of Narrabeen Creek that passed through the 

Development.  

 

The MWS and DB, in conjunction with the developer designed and constructed 

the existing culverts under the car park of the Square and took on the 

responsibility for their on-going management and any flooding of the Square 

which might result. While the MWS and DB has a number of drainage systems 

under its charge, these are mainly in Sydney’s Eastern Suburbs where the MWS 

and DB first installed sewerage systems and, at the time, the convention was to 

build joint sewerage and stormwater systems. The MWS and DB’s involvement in 

Warriewood Square was an aberration brought on by the State’s determination 

to enable a developer to push ahead with the construction of Warriewood 

Square. The MWS and DB had, long before the Warriewood project, abandoned 

joint sewerage/stormwater systems and withdrawn from stormwater 

construction; leaving this function to local councils. Sydney Water however 
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remains responsible for drainage structures constructed by, or under the auspice 

of, the MWS and DB, unless a council has agreed to take over the responsibility of 

the structures and their inherent potential liabilities. 

 

There are however three other flood related matters associated with the 

Warriewood Square development. Firstly, construction of the Square required 

removal of a considerable volume of organic wetland soil and its replacement 

with sand, which also was required to build the site to a level sufficient to reduce 

the flood risk, thereby removing volume from the flood plain. The sand was 

obtained by a major dredging of the Mullet Creek flood plain between Jacksons 

Road and Pittwater Road to form the currently recognisable Mullet Creek water 

body in this vicinity. Mullet Creek went, in places, from an intermittent creek 

with a “wet channel” of between 1 and 2 metres wide and generally less than half 

a metre deep, to a substantial water body of between 20 to 25m wide and up to 

2metres deep.  

 

The second issue is that not long before the creek was widened and deepened 

the MWS and DB had constructed the rising main from the Garden Street 

Pumping Station to the Warriewood Sewerage Treatment Plant (STP). This rising 

main crossed Mullet Creek just downstream of, what today is, the Jacksons Road 

Bridge (which didn’t exist at the time). The rising main was constructed to be at 

the required depth below the then existing floodplain surface and creek bed. The 

dredging of the Creek, by substantially lowering the bed, made this rising main 

vulnerable so a concrete capping was poured on top of the original creek level 

thereby forming the present day “Jacksons Street weir”.  To an important degree 

this fixing of the old creek bed elevation saved the Warriewood Wetlands as it 

maintained the “dry weather” down stream control of the water levels in the 

wetlands. 

 

The third flood related matter associated with the construction of Warriewood 

Square was the diversion of Jacksons Road and the construction of the Bridge 

over Mullet Creek. The elevation of Jacksons Road across the flood plain formed 

a pseudo levee bank, focussing flow at the Jacksons Road bridge and the weir 

immediately downstream. Again the potential backwatering effects of this needs 

to be properly modelled due to the number and value of properties immediately 

upstream. Because of the “weir” and other constraints regarding the bridge 

(including cost considerations) and the effective levee generated by the elevated 

approaches, it was necessary to use a rather unique bridge design.  At the time 

Professor Mackay had been advocating “minimum energy” structures as 

solutions for similar problems in Queensland where the required flood flows 

could not pass under a bridge at the normal, sub critical velocities.  

 

In order to convey the necessary flood flows under the bridge but over the rising 

main, a “minimum energy” structure was designed. This featured a curved weir 

upstream of the bridge. This weir and associated “spillway” resulted in a 

localised acceleration of the water to critical flow (high velocity but lower depth) 

that in turn allowed the necessary volume to pass under the bridge.  The flow 

was then to be scooped back up over the “weir” before developing an “hydraulic 

jump” back to sub critical flow (deeper flow) on the downstream side, in the 
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lower portion of Mullet Creek. A sophisticated and elegant solution which the 

developer never got around to building, and was not pursued by the State 

authority as there was argument as to whether this was part of the MWS and 

DB’s responsibility. That is, the Mullet Creek waterway has a constriction that 

was never intended to exist and which has the potential to cause upstream 

flooding of houses in Jacksons Road and of Warriewood Square. In fact in 1986 

the back up of water above the bridge came close to causing minor flooding of 

Warriewood Square, as shown by the water levels recorded at the time by Public 

Works NSW. 

 

A sediment trap/nutrient striping pond was constructed on the drain at the end 

of Kotoa Close, upstream of Jacksons Road, to reduce the ingress of sediment into 

the Wetlands system. Along with the many sediment traps, stormwater quality 

interception devices (SQUIDs) and gross pollutant traps (GPTs) installed 

throughout Warriewood Valley to reduce flooding and pollution, it will only be 

effective if regularly maintained. 

 

In the late 1970s the State Government, as well as supporting the Warriewood 

Square development, sought to promote both residential and industrial 

development in the northern area of Warriewood Valley.  The problem was that 

the area was known to be flood prone so NSW Public Works (PWD) was 

approached to provide possible solutions.  As I had become involved with 

Narrabeen Lagoon since moving to the area in June 1970 and I was working in 

the Coastal Branch of PWD, I was assigned the task. In the early 1970’s I had 

been engaged, along with other officers of the Water Research Laboratory of 

UNSW, in finding solutions for similar issues at Belconnen and Woden Valley in 

the ACT. The solution devised at the time was wide concave-up grassed drainage 

corridors with concrete flumes or pipes down the centre to convey the “normal” 

flow with the flood flows contained within the grass corridor, with some 

detention basins to reduce peak flows.  

 

At the time (late 1970s) this was considered “state of the art” and therefore 

seemed like a reasonable solution for reducing flooding in Warriewood Valley. 

Hence the original design of what is now known as the creek line corridors 

featured grassed drainage corridors with central pipes capable of containing 

“normal daily flows” along with some detention basins.  

 

The final design was never fully detailed before the State released some land 

centred on the upper reaches of Narrabeen Creek, leaving the flooding issue to 

be solved at a later date. No provision was made for corridors or detention 

within the Industrial Sector between Narrabeen Creek and Mona Vale Road. 

However, certain driveways were aligned to allow excess stormwater to flow 

through the properties, down to Narrabeen Creek. Over time this concept has 

been overlooked and so now some structures and other obstructions have been 

placed in these floodways. 

 

By 1987, when the State was considering a further land release, the concepts of 

stormwater and flooding management had matured well past the earlier 1970’s 

concepts of a drainage corridor, underlain by a pipe network. There had been 
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significant developments in urban drainage, stormwater re-use and flood 

management design over the years. It was therefore appropriate for Council to 

consider a more modern solution, based on the principles of an integrated 

approach to total water management. This included: on-site detention, water 

tanks and aquifer recharge, for individual properties; creek line corridors rather 

than pipe networks; interspersed detention basins which included aquifer re-

charge facilities and; wetlands for nutrient stripping. Some roadways could be 

designed to double as floodways during extreme events and water quality 

managed not only through the use of wetlands but also GPTs and SQUIDs fitted 

to road drainage systems to limit the sediment, plastics and other pollutants 

entering the creeks and wetlands. The effectiveness of these devices however is 

very dependent on a regular maintenance regime.  

 

The result of such an approach is a sophisticated system which needs to be fully 

understood by those charged with its on-going management, however to the 

general public the overall system looks like a natural series of watercourses. To 

the homeowner, their tanks and detention/aquifer recharge devices can seem 

like infrastructure that doesn’t need maintenance.  

 

The inherent problem of such a “soft, integrated, engineering” approach is that 

the more successfully the system is at mimicking nature, the less understanding 

there is of the fact that this is a complex, artificial, system protecting properties 

from flooding, and creeks, wetlands and Narrabeen Lagoon from pollution. 

Further the effectiveness of the system is inherently vulnerable to loss of 

“corporate memory” by those responsible for the maintenance of its 

components. It can also result in a loss of awareness regarding the potential 

impacts, throughout the system, from changes in density of development and 

runoff.  

 

Creeks need to be managed to retain their required flow capacity hence 

increases in density may require the creeks to be re-constructed to increase their 

capacity. Detention ponds, GPTs and SQUIDs need to be correctly sized and 

regularly cleaned of sediment, debris  and excessive vegetation (to allow on-

going nutrient stripping), home detention tanks and water tanks need to have 

sediment periodically removed and, where aquifer recharge is dependent on 

buried, but sophisticated systems such as Atlantis Cells (now used in many 

public and private locations in Warriewood Valley) these cells need to be cleaned 

out and the geotextile membranes replaced from time to time.  

 

Mullet Creek 

 

Interestingly, the major changes to the lower reaches of Mullet Creek as a result 

of the dredging to supply sand for Warriewood Square’s construction, poses a 

problem for flood modelling as data for water levels in Garden Street, before the 

dredging, may not reflect the current potential situation. Hence there is a paucity 

of data from which to calibrate the models, let alone to verify them.  

 

Hence, for rainfall events prior to the dredging, the water levels may be too high. 

However, for oceanic flooding of the Lagoon (for example May 1974) the levels 
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may be too low due to the changed conveyance capacity of the lower regions of 

Mullet Creek. Further, because silt traps were not installed on this section of the 

creek, deltas are now forming at the exit points of drains thereby progressively 

reducing the creek capacity.  

 

Modelling of this region should be subjected to a sensitivity analysis taking into 

account a range of scenarios. This is an important consideration as the possible 

backwater effects from this section of the creek could impact on flooding in the 

wetland and the surrounding properties, including Warriewood Square.    

 

Over a number of years Warringah Council progressively constructed, and 

maintained, an informal flood by-pass channel for Mullet Creek through the 

Wetland.  This extended from the Garden Street Bridge, along the rear of the 

properties behind Garden Street and Kotoa Close, down to near where the 

current Jacksons Road Bridge is located.  This was dredged from time to time 

with the excavated silt often just piled up adjacent to the channel, in the 

Wetlands. Both environmental considerations and the construction of the weir, 

the bridge and the “Jacksons Road Levee” brought into question the effectiveness 

of this by-pass and so its maintenance ceased. 

 

Recently there have been proposals to increase densities in South Ingleside. This 

whole area drains to Mullet Creek hence any increases in flow as a result of 

development will have consequences for flooding especially for the houses in 

Kotoa Close and for Warriewood Square. The problem is that South Ingleside is 

sufficiently distant from the area that is likely to be impacted and that it would 

be easy to overlook the potential problem. In order not to exacerbate flooding of 

the properties in the lower reaches of Mullet Creek, especially those above the 

“weir” it is essential suitable flood mitigation works are undertaken before 

development occurs.   

 

Sectors 10 

 

Sector 10, to the west of Garden Street and bounded by Orchard Street to the 

North is also somewhat unusual. While this is a “normal” subdivision there was 

never a defined creek draining the Sector, just several overland flow paths to 

Mullet Creek, upstream of the Garden Street Bridge. A nursing home, constructed 

in the southeast corner of the Sector, many years ago, was built on fill and 

partially blocked what was potentially the main overland flow path to Mullet 

Creek. 

 

With the exception of the lower lying land in the southern part of the sector, 

much of the land was flood free, except for the overland flow issues.  However 

water management remained an important factor both from a stormwater 

quality point of view but also the timed volume of discharge into Mullet Creek 

and the Wetlands.  It was also vital to the ability to develop the lower lying areas 

of the sector.  

 

Water management and flood control of the lower areas was achieved by on-site 

detention, establishing a principal overland flow path through the development, 
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construction of two major and one minor detention basins, a wet pond for water 

quality control and filling the lower areas to above the flood levels calculated 

based on the original yields of this and adjacent sectors.  

 

Possible increased flood flows in Mullet Creek due to stormwater from the 

current projected major density increases in South Ingleside, were not taken into 

consideration in the design. It was understood that South Ingleside was to be 

developed at the same densities as prevailed in Elanora Heights, at the time the 

design was undertaken. Hence, should the more intense development of South 

Ingleside proceed it will be essential to re-consider the capacity of the region of 

Mullet Creek adjacent to Sector 10, its passage through the Wetlands and over 

the “weir” to ensure the development of South Ingleside does not re-introduce 

flooding to properties which were designed to be above the flood levels 

predicated by the densities of development in the catchment expected at the 

time. 

 

While several of the streets in the sector double as floodways during extreme 

events, the main overland flow path was formalised, as a grassed swale, with 

intersecting plantings to control velocities, in the road reserve on the southern 

side of Mahogany Boulevard. This in turn, along with the piped drainage from the 

streets and the excess stormwater from properties, direct stormwater flow into a 

system which includes two detention basins on the southern side of Mahogany 

Boulevard and a nutrient stripping pond.  The detention basins are landscaped 

as parks, for use by the community when not required for stormwater detention. 

There is a further small detention basin in Banksia Parade. SQUIDs provide 

initial water quality control for the piped stormwater before it enters the 

pond/basin system. During major events Mahogany Boulevard may become a 

floodway to Garden Street and beyond into Sector 12. 

 

As with all other water management systems in Warriewood Valley, the Sector 

10 systems, both on public and private property, require maintenance. 

Interestingly, some of the inter allotment drainage that pick up excess surface 

stormwater from individual properties consist of a common piped drain with 

surface gratings in the individual properties. This requires special maintenance 

considerations. 

 

 Narrabeen Creek 

 

The development of Vuko Place resulted in alienation of an area along the 

northern side of Pittwater Road from the Narrabeen Creek flood plain storage, 

upstream of Boondah Road. As Warringah Council was rightly of the view at the 

time that this may exacerbate flooding of Warriewood Square, it required a 

developer contribution to provide a structure that would offset the additional 

threat. At the time it was envisaged that the fitting of entry “hoods” to the 

culverts under the Warriewood Square car park would achieve the desired 

result, by increasing the flow capacity of the culverts as a result of limiting air 

entrainment. However subsequent studies undertaken by consultants indicated 

that it was unlikely this solution would be satisfactory. After a considerable 

hiatus the matter was brought to a head when in 1996 an agent of the original 
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developer of Vuko sought repayment of the developer contribution from Council.  

As the then new Council GM, and having had a long career in water and coastal 

engineering I suggested the alternative of the construction of a number of 

detention basins upstream of Boondah Road as an offset to the past alienation of 

floodplain.  

 

Independent consultant studies confirmed this solution would be of assistance 

and the detention basins were constructed along the creek immediately 

downstream of Vuko Place. The opportunity was also taken to lower the flood 

plain in this region, hence increasing the storage volume. The flood plain was re-

vegetated, and the basins banks planted with nutrient stripping plants to reduce 

the nutrient load entering Narrabeen Lagoon. While this now appears as “natural 

creek/bushland” area, it is in fact entirely artificial and requires on-going 

maintenance in order to retain its effectiveness for flood detention, silt trapping 

and nutrient removal. 

 

While the early townhouse complexes along Macpherson Street were set back 

from Narrabeen Creek to enable a corridor to be constructed at a later date, no 

attempt was made to deal with the flood issue other than the piping of part of the 

creek behind some of the townhouses.  

 

Over and above the dedication of the corridor land, developer contributions 

were to be leveed for the later construction of the drainage corridor.  However 

by 1996, when I took up the position of GM, it was not possible to identify those 

contributions. 

 

Shortly after my arrival at Council the purchase of Warriewood Wetlands was 

finalised after protracted and complex negotiations. The Wetlands were seen as 

being both an important community environmental asset and as playing a 

significant role in flood management, sediment trapping and nutrient stripping.  

 

Following the purchase of the Warriewood Wetlands, Council also started a 

belated project to construct a major drain under Ponderosa Parade to collect 

stormwater from the North Western sector of the industrial area.  There were 

very limited opportunities for on-site detention, and development of parts of the 

industrial area were well advanced, with no provision for drainage corridors, 

hence there there was no option other than to collect the stormwater in a major 

pipe drain and divert it directly into Narrabeen Creek.  

 

Since the early 1980s the State Government had been attempting to achieve a 

major residential and commercial land release including both Warriewood 

Valley and Ingleside. There were however many issues acting against such a 

release including infrastructure (roads, water, sewerage and stormwater), 

flooding, bushfire, landslip, environmental impact, urban design and the 

diversity of land ownership. With pressure mounting for a release, and bearing 

in mind that in the past the State had already released some land in Warriewood 

Valley without addressing any of the problems, Council put a proposition to the 

Director General of Planning that a limited land release in Warriewood could be 
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achieved so long as there was sufficient time to overcome the problems, 

particularly flooding, infrastructure and urban design.  

 

In 1997 the Minister for Planning released 110 ha of land for residential 

development in Warriewood on the express understanding that Council fast 

track solutions to the problems and put in place a mechanism that would 

successfully achieve those solutions. The 400 metre “buffer zone” around the 

Warriewood Sewerage Treatment Plant (STP) was excluded from this release 

due to potential odour and chemical spill issues. 

 

An officer of Council, Lindsay Dyce, had already developed an innovative concept 

to overcome the diverse land ownership and thereby allow the opportunity for 

good urban design. Mr Dyce’s idea was to divide the Valley into a logical 

grouping of Sectors and to only rezone a sector once the various property 

owners had come to an agreement on a master plan for the sector. This provided 

a management framework for overcoming a wide range of issues in regard to 

equitable landuse and yield. It also provided a mechanism to address the need to 

dedicate land for managing flooding and general stormwater management. Had 

the sector approach not been adopted there would have been a very uneven 

burden on landowners in regard to the flood management issues. Some 

properties would not have had to dedicate any land while others would need to 

loose a large portion of their potential yield in order to provide for flood 

mitigation measures.  

 

Each Sector was allocated a total number of dwellings that were required to be 

achieved, along with encouragement to produce a mix of development types 

including free standing houses, townhouses and units. Broad based development 

controls and infrastructure standards were adopted by Council however each 

Sector was encouraged to develop its own specific controls, mixes of 

development types and infrastructure, including road layout within the Sector. 

 

With this approach, apart from agreeing to the master plan for each Sector, 

Council’s principal role was to develop the S94 Plan, manage the major roads 

through the Valley, and the intersections, and to work through how to flood 

proof the development in the Valley. Council immediately engaged the necessary 

consultants and began the process of developing a S94 plan, with emphasis on 

overcoming the flooding and in the provision of urban parkland and 

connectivity.  

 

It was recognised that solving the flooding and overall water management issues 

of the Valley was essential to achieve a responsible land release. After a tender 

process, Lawson and Treloar (later Cardno Lawson and Treloar) was engaged to 

undertake a major flood and water management study of the valley starting with 

Narrabeen Creek. The study was based on the projected densities at the time and 

the water management was to include, not only the detailed design of the public 

creek line corridors and detention basins, but also matters to be included into 

DCPs so as to maximise on-site mitigation of stormwater run-off on each 

individual property.   
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It is important to note that for Narrabeen Creek the design needed to 

accommodate not only the projected densities but it also had to accommodate 

legacy issues such as the earlier townhouse development along MacPherson 

Street, and the industrial area between Narrabeen Creek and Mona Vale Road.  

 

It was found that to accommodate these legacy issues a major offset was 

required. This took the form of a large, off-stream, detention basin in the vicinity 

of this earlier, uncoordinated, land release. Two adjacent parcels of land totalling 

1.2ha were identified immediately downstream of the industrial area and 

opposite the early townhouse development. They were purchased using S94 

funds from a Mortgagee-in-possession and work commenced on excavating the 

properties to a level that would accommodate the volume of water required as 

dictated by the flood studies.   

 

A diversion weir was constructed across Narrabeen Creek and an accompanying 

spillway immediately upstream to enable the diverted water to be directed into 

the detention basin. The Narrabeen Creek weir was set at a height relative to the 

crest of the detention basin spillway so that minor floods would pass directly 

down the creek, but that a significant component of major floods would be 

diverted into the basin. A low flow pipe was installed from the creek bed above 

the weir, into the southern end of the detention basin where an artificial wetland 

was constructed to help strip nutrients during low creek flows when the weir 

was not overtopped. A pipe from this wetland back into the creek downstream of 

the basin served a double purpose, both to return the low flow waters back into 

the creek and as the control on the discharge of the detention basin. The 

remainder of the basin was landscaped as a dry weather park, for the enjoyment 

of the surrounding residents. Access to the park from Prosperity Parade was 

designed to double as a wide walkway, a service road and a floodway to convey 

excess water from the industrial area during severe rainfall events. 

 

Development commenced with Sector 1, between Warriewood Road and 

Narrabeen Creek, followed later by Sector 2.  Sector 1 actually incorporated part 

of what had originally been intended as part of the Industrial Area.  

 

As development progressed the creek was reformed; generally a total 

reconstruction was necessary due to the man made infilling which had 

historically taken place. Where pipes had been use in the past for some sections 

of the creek behind the MacPherson Street townhouses, they were removed, as 

they were undersized.  

 

The cross section of the creek, and its slope were designed to manage at least the 

1% flood flow. Because of the local steepness of the creek, the velocities during 

floods were calculated to be well above those which would cause bank erosion, 

so the decision was taken to line the main section of the creek with rough 

sandstone blocks and to construct a number of in-creek rapids.  These rapids 

both dissipated energy and resulted in the formation of in-creek pools during 

low flows hence promoted “natural” habitat. The sandstone forming both the 

creek bed and the banks was underlain by geotextile but was left with as 

“natural” as possible a surface finish to provide habitat and again for energy 
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dissipation. Above the calculated 1% level the banks, and the rest of the creek 

line corridor were planted to reduce erosion during extreme events and to 

provide an environmental buffer between developments on either side of the 

creek.  

 

Construction of the Narrabeen Creek, creek line corridor, has progressed in 

stages as areas have been developed and/or when sufficient S94 have become 

available. The latest section, completed at the end of 2012, was a legacy issue for 

the previously developed areas immediately upstream of the MacPherson 

Street/Ponderosa Parade Bridge. It completed the section through to Jubilee 

Avenue; the upper section of this having been constructed when the subdivision 

at the head of Jubilee took place. The bridge/culvert over Narrabeen Creek near 

the MacPherson Street and Ponderosa Parade intersection was also recently 

reconstructed. Both this bridge/culvert structure and the latest section of creek 

line corridor post date the 2005 flood modelling by Cardno.  

 

The 1997 land release required that the new residential housing subdivisions 

meet the Water Management Standards set by Council (based on the Cardno 

Lawson and Treloar studies, initially Lawson and Treloar). This generally 

resulted in on-site detention, aquifer recharge (often using “Atlantis cells” or 

similar products) and residential water tanks. Developers generally found they 

could not satisfy the required volumes, and quality, of stormwater management 

on an individual property basis so, in addition to the onsite detention and aquifer 

recharge for each individual lot, it was necessary to construct off-creek detention 

basins beside the creek line corridor. The banks and floors of these basins were 

vegetated with nutrient stripping plants and in many cases “Atlantis” cells were 

installed under the basins to promote aquifer recharge, thereby reducing the 

volume of water being directly delivered to the creek. A number of these 

detention basins were constructed along the northern side of the Narrabeen 

Creek corridor adjacent to the area known as Sector 1. Associated with these, 

SQUIDs were constructed to intercept the road drainage, and provide a level of 

treatment, before it was discharged into the detention basins.  

 

Interestingly, the last time detailed modelling was undertaken to ensure the 

flood management strategy was robust was in 2005, which was before the 

advent of the Anglican Retirement Village, the Meriton development and the 

Council’s decision to increase densities through their 2010 review. That is, there 

is now a potential vulnerability resulting from the significant increase in 

densities above those the system was originally designed to manage.  

 

This vulnerability applies not only to property damage but also to the ability to 

evacuate people during flood events. Given the State based decisions that have 

resulted in an intensity of development on the Meriton site, well above those 

previously planned, and the close proximity of a major retirement village, the 

potential for individuals to require medical evacuation must now be a matter for 

careful consideration.  The available flood studies suggesting the lack of a flood-

free route out of the Valley. The modelled velocities and depths indicate it may 

be problematic that emergency services can access the region. It is therefore 

essential that before any further development takes place in the lower area of 
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Narrabeen Creek, a detailed re-modelling of flooding be undertaken along with a 

comprehensive flood management strategy for this region. 

  

Apart from the direct impact on these developments in the lower Narrabeen 

Creek area, there are implications for the yet to be developed region along 

Warriewood Road and MacPherson Street, the Sewerage Treatment Works, the 

properties downstream along Boondah Road and Warriewood Square. 

 

Sydney Water has in the past claimed their site has been made “flood free” for 

1% events. However the information on which this is based is understood to be 

prior to the intensification on the Meriton and ARV sites.  Further, recent draft 

flood studies suggest that parts of the STP are not flood free at the 1 % level.  It is 

understood that Meriton undertook studies aimed at making their site flood-free 

for the 1% level, however the published information indicates that the impact on 

other properties, of their activities to achieve this, was not assessed. A 

submission made to the PAC at the time it was considering the Meriton 

application pointed this out, however there in no evidence the PAC considered 

this matter. 

 

The problem for the STP is that it is a relatively high-risk site. If a significant 

quantity of raw, or partially treated sewerage were discharged into Narrabeen 

Creek during a major flood event then there are likely to be consequences for all 

downstream development, including Warriewood Square, the schools, 

businesses and residential buildings. Given that a 1% event has a probability of 

occurrence of 26% in a 30 year period, the potential vulnerability of downstream 

developments and the current uncertainty as to potential flooding levels as a 

result of recent intensification decisions, it is essential the lower area of 

Narrabeen Creek is re-modelled.  Further, also given the paucity of calibration 

and verification data in the area, it will be necessary to undertake sensitivity 

testing of the modelling. Risk is a product of likelihood and consequence. The 

consequences of a discharge of raw or partially treated sewerage from the STP, 

or in fact from manholes, especially in the low lying areas of Narrabeen Creek, is 

significant and without more detailed assessment the likelihood is poorly known, 

hence the risk can reasonably be considered significant. 

 

Fern Creek 

 

Fern Creek has a far smaller catchment than Narrabeen Creek and whereas 

Narrabeen Creek tends to have some base flow most of the time, Fern Creek can 

remain dry for extended periods.  Historically Fern Creek tended to be treated 

more like a drainage “nuisance” rather than a creek. During the 1960s a Drive-in 

outdoor theatre was constructed over the central sector of the Creek with the 

“creek” conveyed under the Drive-in through stormwater pipes. 

 

Initial redevelopment of the Fern Creek area was centred on the disbanded 

Drive-in theatre site. This required the re-establishment of a working creek and 

associated creek line corridor to handle both the flows from the new 

development but also to provide sufficient capacity to manage flows from 

proposed upstream development of Sectors 8 and 9. 
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Given the early successful reconstruction of Narrabeen Creek and the water 

management principles applied to the development of its catchment, a similar 

approach was adopted for Fern Creek.  The early modelling of the entire Valley 

had shown that it was important to separate a defined Fern Creek catchment 

from Narrabeen Creek (thereby reducing the load on Narrabeen Creek) so the 

development along the southern side of MacPherson Street was required to be 

built up so as to form a defacto levee. This is an important consideration to 

remain at the forefront of the eventual reconstruction of the northern part of 

Garden Street, after it crosses Fern Creek. The early design did allow for a 

floodway in the northern area of the Meriton site to allow water from the 

Narrabeen Creek catchment to short circuit the creek line path down past the 

STP and Vuko Place and hence flow directly into the Wetlands in approximately 

the same location as Fern Creek enters the Wetlands. Again this was designed to 

reduce flooding pressure on the lower part of Narrabeen Creek.  

 

Developments draining to Fern Creek were required to achieve the stormwater 

detention and quality standards dictated by the Stormwater Management Policy. 

Again, where on-site detention and pollution management could not be achieved 

within the individual properties, the developers were required to construct 

additional facilities, generally beside the creek line corridor and install SQUIDs. 

 

Upstream of Garden Street the development between Fern Creek and 

MacPherson Street/Forest Road, known as Sector 8, was configured to drain to 

Fern Creek, to help relieve flood pressures on Narrabeen Creek. The density of 

development undertaken in areas of this Sector limited the amount of on-site 

stormwater management and so much of the section of the District Park, on the 

north side of Fern Creek, was formed so as to double as a series of detention 

basins with some nutrient stripping capabilities. The undeveloped remainder of 

the Park on the South side of the Creek was to provide a similar opportunity to 

manage the stormwater from the as yet to be developed Sector 9.  However it is 

important to note that the allowance was predicated on the original projected 

yields. 

 

 Downstream of Garden Street, the development between Fern Creek and 

MacPherson Street, known as Sector 11, was configured to principally drain to 

Fern Creek and it again required additional detention and nutrient stripping 

capabilities due to the densities in some locations and hence the limited 

opportunities for on-site water management on individual properties.  

 

To the South of Fern Creek the form of development was quite different to 

elsewhere. Sector 12 was developed as a single overall “Community Title” 

subdivision. That provided the developers with the opportunity to approach the 

water management from a different perspective. Instead of attempting to 

manage as much as possible on individual residential allotments, the 

“Community Title” approach allowed the entire site to be considered as a single 

property. This in turn provided additional flexibility with water management. 

Hence many of the internal streets feature grassed drainage channels that also 
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have aquifer recharge and hence stormwater reduction capabilities as well as a 

nutrient stripping role. 

 

In Sector 12 much of the land naturally slopes down to the Wetlands, rather than 

to Fern Creek and so the drainage design adopted was able to facilitated 

reduction of stormwater pressure on Fern Creek (thereby, in turn, allowing Fern 

Creek to take some pressure off Narrabeen Creek). The developers took good 

advantage of the natural lay of the land and, although some of the lower areas of 

the site need filling in order to get the associated development above the 

calculated flood levels (based on the set yields), the low region adjacent to the 

wetlands provided the opportunity to construct large detention and nutrient 

stripping ponds.  Because these were permanent ponds, rather than normally 

dry detention basins, it was necessary to install aeration devices in the form of 

fountains to manage water quality in the ponds. Again, such an approach, with 

community ponds and street stormwater management, was practical because of 

the “Community Title” nature of the subdivision with all property owners 

responsible for the management and upkeep of the overall water management 

system.  

 

As with some other Sectors in Warriewood some streets doubled as floodways 

for extreme events. Hence, for example, Shearwater Drive is an extended 

floodway for overflow from Sector10 down Shearwater Drive. 

 

s with all other sectors, the stormwater management system was tuned to the 

pre-existing projected yields, hence any future increase in densities upstream of 

the sector may have impacts on flooding of properties in the Sector. Also, 

changes in water levels in Warriewood Wetlands may impact on the design tail 

water levels for the stormwater management system and hence flooding of the 

lower lying properties. 
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