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FOREWORD

The New South Wales State Government’s flood policy is directed at providing solutions to 
existing flooding problems in developed areas, as well as ensuring that new development is 
compatible with the flood hazard and that it does not create additional flooding problems in 
other areas.

Under the policy, the management of flood prone land remains the responsibility of local 
government. The State government subsidises flood mitigation works to alleviate existing 
problems, and provides specialist technical advice to assist councils in the discharge of their 
floodplain management responsibilities.

The flood policy provides for technical and financial support by the government through the 
following four sequential stages:

It Flood Study: to determine the nature and extent of the flood problem;

Floodplain Management Study: to evaluate management options for the floodplain with 
respect to both existing and proposed development;

Floodplain Management Plan: involving formal adoption by Council of a plan of 
management for the floodplain; and

Implementation of the Plan: involving construction of flood mitigation works to protect 
existing development and including use oflocal environmental plans to ensure new 
development is compatible with the flood hazard.

The Upper Narara Creek Floodplain Management Plan constitutes the third stage of the 
management process for the Upper Narara Creek catchment. This Plan has been prepared for 
Gosford City Council and provides the basis for future management of flood prone lands in the 
Upper Narara Creek study area.
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SUMMARY

Narara Creek and its tributaries lie to the north-west of Gosford, discharging into Brisbane 
Water directly south of Gosford, as shown in Figure 1. The two main divisions in the Narara 
Creek catchment are the Lower and Upper Narara Creek catchments, with the boundary 
between the lower and upper catchment study areas taken as Deane Street, Narara.

From August 1986 to February 1990, Narara Creek experienced nine significant floods. The 
main focus during this period was on the Lower Narara Creek catchment area, downstream of 
Deane Street, where flooding was more severe. A Flood Study and Floodplain Management 
Study and Plan were undertaken for the Lower Narara Creek catchment by Kinhill Engineers.

In February 1992, a further significant storm event occurred, resulting in wide spread flooding 
in both the Lower and Upper Narara Creek catchments. Subsequent analysis of the February 
1992 storm event estimated that this event was slightly higher than the 1 % Annual Exceedence 
Probability (AEP) storm event. It is generally agreed that it was the worst flood event in the 
Narara catchment on record.

Flooding of the Upper Narara Creek catchment during the February 1992 event was 
particularly severe in the Koninderie Parade area, between Woorin Close and Narara Valley 
Drive, and adjacent to a small tributary crossing Narara Valley Drive opposite Yurunga 
Avenue. As a result ofthe flooding of these areas, a Flood Study for the Upper Narara Creek 
study area was undertaken by Kinhill in 1993 (Reference 1). The Upper Narara Creek study 
area is shown in Figure 2.

In accordance with the State Government’s Flood Policy, a Floodplain Management Study for 
the Upper Narara Creek catchment was subsequently undertaken in March 1995 by Patterson 
Britton and Partners (Reference 2). The Study examined a range of floodplain management 
options and assessed the impact of options on flood levels and flood conditions using computer 
modelling techniques.

During the course of the Study, the proposed options were presented to the Floodplain 
Management Committee and refined to include comments and concerns from the Committee. 
Option 6, raising of floor levels, and Option 9, acquisition of affected houses were found to be 
uneconomic and not considered further. It was concluded that the recommended approach for 
the future development ofthe Upper Narara Creek Floodplain should be a combination of 
controls on future development and protection to at risk properties. This was agreed upon 
after consideration of the social, environmental, economic and hydraulic factors. The adopted 
floodplain management options from the Floodplain Management Study are shown in Table 1 
and on Figure 3.
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Upper Narara Creek Floodplain Management Plan Summary

Table 1 FLOODPLAIN MANAGEMENT OPTIONS

* Refer to the Floodplain Management study for explanation of the benefit/cost analysis.

For the 1% Annual Exceedence Probability (AEP) design flood event, assuming 75% blockage 
of the culverts under Narara Valley Drive (as per the February 1992 flood event), and with the 
catchment in its current state, it was found that 15 (fifteen) houses and 1 ( one) commercial 
property are inundated above floor level. The implementation of Options 1,2,3 and 4 would 
relieve flooding above floor level in all properties in the study area for the 1 % AEP flood event 
(refer Reference 2).

Following completion of the Floodplain Management Study, Patterson Britton and Partners 
were engaged by Gosford Council to undertake the Floodplain Management Plan for the 
Upper Narara Creek Floodplain. The formulation of this Plan was jointly funded by the 
Department of Land and Water Conservation (PWD) and Council under the State Only (2:1) 
Programme. The Management Plan incorporates an area extending upstream from Deane 
Street, Narara to the Niagara Park Public School (refer Figure 2).

It should be noted that although the study area and the Plan refer to the Upper Narara Creek 
catchment, the Geographical Names Board has advised, with reference to previous studies,
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Upper Narara Creek Floodplain Management Plan Summary

that the main tributary west of Hanlan Street is called Narara Creek. Therefore, for clarity, the 
main tributary covered in the study area of the Upper Narara Creek catchment has been called 
the Niagara Park Branch ofNarara Creek. The confluence of this creek and the main Narara 
Creek lies downstream of the study area.

F or the purpose of the Floodplain Management Plan, the floodplain of the Niagara Park 
Branch ofNarara Creek was divided into areas (refer Figure 4), with a description of each 
area presented in this report. The areas are:

UNCO 

UNCI 

UNC2 

UNC3 

UNC4 

UNC5

Narara Creek Floodway - Niagara Park Branch 
Deane Street Bridge 
Narara Valley Drive Bridge 
Koninderie Parade Channel Improvement Area 
Narara Valley Drive at Yurunga Avenue 

Upstream Catchment

The key features of the Floodplain Management Plan are:

41 ultimately no buildings will be flooded by the designated flood - this is accomplished 
through bridge upgrades, channel improvements, and upgrading the Tributary B crossing of 
Narara Valley Drive opposite Yurunga Avenue;

41 reduction of flood hazards especially at road crossings;

provision for limited development upon the flood :fringe land subject to strict controls;

lands within the floodway will be maintained in perpetuity for the passage of flood water; 
and

a staging of actions based on the priority of actions.

The Plan is shown in the attached Council Drawings, detailed as follows:-

Drawing No. 41136/Al - Intermediate Floodplain Management Plan(Sheet 1 of2) 
4& Drawing No. 4/137/Al - Ultimate Floodplain Management Plan (Sheet 1 of2) 

Drawing No. 4/138/AI - Intermediate Floodplain Management Plan (Sheet 2 of2) 
Drawing No. 4/139/AI - Ultimate Floodplain Management Plan (Sheet 2 of2)

The components of the Intermediate Floodplain Management Plan include conditions for 
development, singular activities and ongoing activities. Singular activities, such as channel 
improvements and the development of a flood evacuation plan, will be able to be removed 
from the Floodplain Management Plan when the activities are completed. Also, the flood 
extents shown in the Floodplain Management Plan may, as a result of the completion of 
singular activities, require adjustment. For this reason an Ultimate Floodplain Management 
Plan has also been prepared. The Ultimate Plan includes conditions of development and
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Upper Narara Creek Floodplain Management Plan Summary

ongoing activities, as well as the adjusted flood extent resulting from the completion of all 
singular activities.

Draft copies of the Study and Plan were placed on public exhibition for a four week period. 
Following the exhibition, Council received submissions which were thoroughly considered by 
the Consultant and Council. The major issues resulting from the submissions have been 
incorporated into the Plan.
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UNCO - NARARA CREEK FLOODWAY - NIAGARA PARK 

BRANCH

DESCRIPTION OF THE PROBLEM

The Floodplain Development Manual (pWD, 1986) describes a floodway as follows:

Floodways are those areas where a significant volume of water flows during floods. They 
are often aligned with obvious naturally defined channels. Floodways are areas which, 
even if only partially blocked, would cause significant redistribution of flood flow, which 

may in time affect other areas. They are often but not necessarily, the areas with deeper 
flow or areas where higher velocities occur.

Areas of floodplain in the Niagara Park Branch ofNarara Creek, were in the past developed as 
urban areas when there was little understanding of the nature and extent of flooding. As a 
result, some residential areas experience flooding problems during significant flood events. 
Flood related problems include inundation of properties and residences, hazardous overland 
flows, impeded access into and out of residential areas and a series of related economic and 
social hardships.

Contributing to flood related problems in the Upper Narara Creek area is the lack of sufficient 
maintenance of creeks and floodways by Council in the past. A poorly maintained creek may 
accumulate sediment and debris, reducing the floodway area and exacerbating flood levels, or 
alternatively, may develop erosion problems causing the creek banks to migrate beyond their 
existing alignment.

DISCUSSION

The intention of the floodway is that it should provide sufficient capacity to convey the 1 % 
Annual Exceedence Probability (AEP) flood event through the region, without high velocity 
flows encroaching upon other areas. To ensure that the conveyance of the floodway is not 
significantly reduced, landuse in floodways must be carefully controlled. Neither buildings nor 
hazardous uses, obstructions or operations likely to impede floodwaters should be permitted in 
floodways, only land use that is flood compatible or likely to enhance floodway capacity should 
be allowed.

Floodways may need to be crossed by service installations, for example water, sewer, power 
and gas mains. These should be permitted in the floodway provided they are investigated 
adequately and designed in a manner that did not significantly affect floodflow capacity or 
flood levels. They should also be designed so as to reduce damage potential to the services to 
the absolute minimum.
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Upper Narara Creek Floodplain Management Plan UNCO

DESCRIPTION OF PROPOSED ACTIVITIES

To protect the existing banks from increased velocities as a result of the proposed bridge at 
Narara Valley Drive (refer UNC2), bank stabilisation works are to be constructed between the 
Narara Valley Drive bridge and Deane Street bridge, To prevent further erosion of the section 
of creek upstream ofKoninderie Parade, this part of the creek should also be protected by 
bank stabilisation works,

A Flood Evacuation Plan should be formulated to provide residents with a plan for safe and 
orderly access to higher, flood free ground, Access routes and safe gathering areas should be 
identified for specific residential areas, in particular the Koninderie Parade area and the areas 
west of the Deane Street crossing, Part of the evacuation plan should ensure that there is safe 
access into residential areas for emergency services, Flood evacuation in the Hanlan and 
Deane Street areas is to be facilitated by the provision of a bridge over Tributary A (refer 
Figure 2), where the tributary crosses Hanlan Street.

To maximise the benefit of flood mitigation measures, a program of regular inspection and 
maintenance is to be developed by CounciL Regular inspection would ensure that the 
floodplain conveyance area is not encroached upon by excessive vegetation or sedimentation, 
and would allow for monitoring of the stability of floodplain surfaces, in particular creek 
banks, Unstable or eroding surfaces in the floodway and creeks are to be stabilised and 
maintained to prevent transportation of sediment into downstream areas,

ECONOMIC ANALYSIS

The costs and intangible benefits for the proposed activities in this area are presented in 
Table 2,

Table 2 SUMMARY OF ECONOMIC ANALYSIS FOR UNCO
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Upper Narara Creek Floodplain Management Plan UNCO

CONDITIONS FOR DEVELOPMENT

The following conditions apply to proposed development within this area:

II The floodway is to be permanently maintained so that there would be no significant 
development within the floodway to reduce the future capacity of the floodway.

All land uses are to be flood compatible.

No filling and/or construction of structures, such as houses, garages, fences, in the floodway 
is to be permitted in the future.

It No construction of service lines such as water, sewer, power and gas, in the floodway is to 
be permitted in the future, unless it could be demonstrated that the proposed works would 
have no adverse impact on the floodway.

It Any proposed work within the floodway that involves disturbance of the existing ground 
surface shall be backfilled and/or stabilised at the completion of each day’s work.

No debris, including cleared vegetation and construction materials, or sediment is to be 
stored or stockpiled within the floodway.

Any proposed development work within the catchment that involves disturbance of the 
existing ground surface or that changes the rate and/or volume oflocal runoff, is required to 
include an approved Erosion and Sedimentation Control Plan in accordance with Council’s 
Code of Practice on Erosion and Sedimentation Control.

CONCISE DESCRIPTION OF THE PLAN

A concise description of the Plan for the Upper Narara Creek, Niagara Park Branch floodway, 
is shown in Table 3. The components of the Plan include conditions for development, singular 
activities and ongoing activities. Conditions for development and ongoing activities are 
applicable from the date of implementation of the Plan. Singular activities, when completed 
may require adjustment to be made to the Floodplain Management Plan, for example the flood 
extents may be altered and/or the activity description may be removed from the Plan.

The extent of the floodway area is shown schematically in Figure 4. The Intermediate and 
Ultimate Floodplain Management Plans, showing the components of the Plan relating to this 
area, are presented in Drawing Numbers 4/136/Al, 4/137/Al, 4/138/Al and 4/139/Al, which 
are attached.
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Upper Narara Creek Floodplain Management Plan UNCO

Table 3 UNCO NARARA CREEK FLOODWAY - NIAGARA PARK BRANCH
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UNC1 - DEANE STREET BRIDGE LENGTHENING

DESCRIPTION OF THE PROBLEM

The bridge in Deane Street over the Niagara Park branch ofNarara Creek (refer Figure 4) has 

a relatively small waterway area to pass flood flows. The existing bridge opening is offset 

slightly to the west of the channel alignment leading to high energy losses and increased flood 

levels.

Due to the low level of the road crest along Deane Street, flows in more severe floods 

discharge over a long weir formed by the road. The over bridge flows prohibit safe pedestrian 
and vehicular access during relatively minor floods.

DISCUSSION

The lengthening of the bridge would widen the opening under the Deane Street crossing and 

provide a larger waterway area as well as reduced energy losses. The resulting reduction in the 

peak 1% AEP flood level at the bridge would be about 0.1 m. The reduction in flood level 

diminishes in an upstream direction reducing to negligible values at the Narara Valley Drive 

crossing.

The improvement of the Deane Street Bridge would alleviate inundation above floor levels in 

one (1) residence and the Deane Street shop for 1% AEP flood event. In the entire study area, 
thirteen (13) houses would remain inundated above floor level for the designated 1% AEP 

flood event if no other improvements were implemented.

Discharge over the weir formed by the road either side of the bridge, in more severe floods, 
creates little backwater effect because of the high flow capacity across the weir. The flow 
under the bridge in severe storms is small compared to the flow over the bridge. As such, the 

possible blockage of the under bridge waterway would not have a significant impact on 

upstream flood levels.

The improvements in vehicular access hazards on the Deane Street crossing following 

upgrading would be significant, but would still not provide safe access during a 1 % AEP flood 

(refer Table 4). Safe vehicular access would probably be possible in floods up to a 5% AEP 

severity while safe pedestrian access would be possible up to a flood between the 5% and 20% 
AEP severity.
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Upper Narara Creek Floodplain Management Plan UNCl

Table 4 ACCESS HAZARDS AT DEANE STREET CROSSING (Velocity x Depth)

_1

DESCRIPTION OF PROPOSED ACTIVITIES

The proposed crossing upgrade involves lengthening the bridge, to increase the opening from 
8.7 m wide to 10 m wide, as shown in Figure UNC1.1. The opening is to be aligned with the 
creek channel in order to reduce the energy losses and to allow a reduction in the friction 

factor. The construction works would cause short term disruption to traffic and construction 
noise. These adverse effects could be minimised by appropriate control and programming of 
construction activities.

The lengthening of the Deane Street bridge requires the removal of three trees on the north 
eastern abutment and two small trees on the south eastern abutment. There are numerous 
other similar trees in the vicinity and removal of these introduced tree species is unlikely to 
cause a significant impact on the area. Replacement native trees should be planted alongside 
the new channel bank.

To maximise the benefit offlood mitigation measures, a program of regular inspection and 
maintenance is to be developed by Council. Regular inspection would ensure that the 

conveyance area of the underbridge waterway is not encroached upon by excessive vegetation 
or sedimentation, and would allow for monitoring of the stability of the creek banks adjacent to 
the bridge. Unstable or eroding surfaces in the creek are to be stabilised and maintained to 
prevent transportation of sediment into downstream areas.

An improvement which could be undertaken as part of maintenance works is the removal of 
the sediment obstruction on the eastern bank on the upstream side of the Deane Street bridge. 
This sediment obstructs flow and its removal would streamline flows under the existing bridge.

ECONOMIC ANALYSIS

The estimated cost of the bridge works is approximately $85,000 including allowances for 
contingencies, design and construction supervision. The estimated benefit cost ratio for the 
proposed work is 0.3. The benefits include the increased value of properties no longer flooded 
in the 1 % AEP flood and the reduction in hazard of the bridge crossing as a result of the 
proposed work.

CONDITIONS FOR DEVELOPMENT

The following conditions apply to proposed development within this area:
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Upper Narara Creek Floodplain Management Plan UNCl

" Any proposed future redevelopment of the shop property should place the shop out of the 

floodplain.

Any proposed development work witln the catchment that involves disturbance of the 

existing ground surface, placement offill or that changes the rate and/or volume of local 
runoff, is required to include an approved Erosion and Sedimentation Control Plan in 
accordance with Council’s Code of Practice on Erosion and Sedimentation Control.

CONCISE DESCRIPTION OF THE PLAN

A concise description of the Plan for the Deane Street Bridge is shown in Table 5. The 

components of the Plan include conditions for development, singular activities and ongoing 
activities. Conditions for development and ongoing activities are applicable from the date of 

implementation of the Plan. Singular activities, when completed, may require adjustment to be 
made to the Floodplain Management Plan, for example the flood extents may be altered and/or 
the activity description may be removed from the Plan.

Table 5 UNCi DEANE STREET BRIDGE LENGTHENING

:-j:{t:’iWll: .:;".:.:::; ::t/:::Lt; :::::::::: :::::::::: ::"::")tt:::;:::;.:;: ::::;:f;lrw:;:::~::: .:;:.:,:;:.<<::;.g:: ::)?igH ::::: :::), :it;!:::: .... ;-.- ’:~~~:’ .’....r:!:::i:: :.;.......

J

:.::~

PRIORITY OF THE WORK

The bridge upgrade work is considered to be of medium priority because of the resultant 
significant reduction in flood access hazard along Deane Street.

The location of the Deane Street Bridge is shown in Figure 4. The Intermediate and Ultimate 
Floodplain Management Plans, showing the components of the Plan relating to tls area, are 
presented in Drawing Numbers 4/13 6/ AI, 4/137/ AI, 4/138/ Al and 4/139/ AI, wlch are 
attached.
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UNC2 - NARARA VALLEY DRIVE BRIDGE

DESCRIPTION OF THE PROBLEM

The existing Narara Valley Drive culverts (refer Figure 4) are subject to blockage by debris 
washed down from the upstream catchment. This was most evident during the February 1992 
flood event, where flood levels were exacerbated by debris trapped at the upstream end of the 
Narara Valley Drive culverts. The reduced flow area under Narara Valley Drive due to the 
culverts blocking, results in a backwater effect that increases flood levels immediately upstream 
of the culverts and causes flow over the top of the culverts, across Narara Valley Drive.

It is unlikely that measures could be taken to completely alleviate this potential blockage 
problem with the culverts. The existing culvert opening is approximately the same as the 
channel width and the culvert invert corresponds to the channel bed level leaving little scope 
for practical improvement to the flow area. The provision of debris traps further upstream 
would cause increased flood levels in upstream areas.

In order to overcome the debris blockage problem and reduce overtopping of the road during 
floods, the most appropriate upgrade option at this site would be a bridge with a higher road 
level than at present spanning the channel.

DISCUSSION

Provision of a high level bridge at the main creek crossing ofNarara Valley Drive would 
reduce peak water levels just upstream of the bridge during a 1 % AEP flood by up to 0.7 m, 
with the main benefit resulting from the low potential for blockage at the crossing. This 
improvement would alleviate above floor level inundation in seven (7) residences in the 

designated 1 % AEP flood. The reduction in flood level diminishes in an upstream direction 

reducing to negligible values opposite Willari Avenue.

Another significant benefit of this option is the provision offloodfree access across the Narara 
Valley Drive crossing for residents in Koninderie Parade and connected streets during a 
1 % AEP flood. The increased road level of the bridge would provide safe pedestrian and 
vehicular access during floods and alleviate substantial social trauma and disruption associated 
with flood inundation of residences.

The construction of a bridge at the main creek crossing ofNarara Valley Drive would not 
require removal of valuable vegetation nor impinge upon significant fauna habitats.

DESCRIPTION OF PROPOSED ACTIVITIES

The existing four cell culvert is to be replaced with a concrete bridge as shown in 

Figure UNC2.1. The proposed bridge spans the creek channel and has a deck invert level just 
above the predicted 1% AEP flood level of8.S m MID. The road crest level on the bridge is
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Upper Narara Creek Floodplain Management Plan UNC2

about 9.0 m AHD which is about 0.9 m above the existing road level. Roadworks are required 
either side of the bridge to regrade the approaches. The proposed bridge is about 22 metres 

long and 9 metres wide with rock protected abutments sloping at IH:2V.

The construction works may cause short term disruptions to traffic and construction noise. 
These adverse effects can be minimised by appropriate control and programming of 
construction activities.

To maximise the benefit of flood mitigation measures, a program of regular inspection and 
maintenance is to be developed by Council. Regular inspection would ensure that the 

conveyance area of the underbridge waterway is not encroached upon by excessive vegetation 
or sedimentation, and would allow for monitoring of the stability of the creek banks adjacent to 
the bridge. Unstable or eroding surfaces in the creek are be stabilised and maintained to 

prevent transportation of sediment into downstream areas.

ECONOMIC ANALYSIS

The estimated cost of these works is approximately $445,000, including allowances for 

contingencies, design and construction supervision. This option has a benefit cost ratio ofD.5. 
The benefits include the increased value properties no longer flooded as a result of the 

proposed work.

Funding may be available from the Roads and Traffic Authority for the construction of the new 

bridge

CONDITIONS FOR DEVELOPMENT

Any proposed development work within the catchment that involves disturbance of the existing 
ground surface, placement offill or that changes the rate and/or volume of local runoff, is 

required to include an approved Erosion and Sedimentation Control Plan in accordance with 
Council’s Code of Practice on Erosion and Sedimentation Control.

CONCISE DESCRIPTION OF THE PLAN

A concise description ofthe Plan for the Narara Valley Drive bridge is shown in Table 6. The 

components of the Plan include conditions for development, singular activities and ongoing 
activities. Conditions for development and ongoing activities are applicable from the date of 

implementation of the Plan. Singular activities, when completed may require adjustment to be 
made to the Floodplain Management Plan, for example the flood extents may be altered and/or 
the activity description may be removed from the Plan.
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Upper Narara Creek Floodplain Management Plan UNC2

Table 6 UNC2 NARARA VAllEY DRIVE BRIDGE

:~i!
H:

:’:’:-:’.i-.,::
:’:’:’.".-.

t:t~:tll::~:~t’::T~::::::::::.:;.jf.~:.:;..:.::.;.:/: 
:;:::;:;..:....

..... .......:.;.:~::. 
......:...’:....:::..::-::...::.:’::...:....:-.....:...,::..:::":",’:":"’:"::,::"::

:::’:;:~3:::..::::f: 
...................,.,.... 

...:........’.. ...:...............,....:..:.:,

PRIORITY OF THE WORK

The work is considered to be of high priority due to the resulting significant reduction in flood 
levels upstream of the bridge and the improvement in flood free access.

The location of the Narara Valley Drive bridge is shown in Figure 4. The Intermediate and 
Ultimate Floodplain Management Plans, showing the components of the Plan relating to this 
area, are presented in Drawing Numbers 4/136/AI, 4/137/AI, 4/138/AI and 4/139/AI, which 
are attached.
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UNC3 - KONINDERIE PARADE CHANNEL IMPROVEMENT 

AREA

DESCRIPTION OF THE PROBLEM

There is considerable accretion of sediments in the Niagara Park Branch ofNarara Creek, in 
the section of channel running parallel to Koninderie Parade (refer Figure 4). The sediment 
shoaling reduces the available flow area and has a significant impact on raising flood levels in 
this vicinity. Clearing and widening of the channel would increase the flow area and 
significantly reduce the incidence of flooding in the Koninderie Parade area.

Just upstream ofKoninderie Parade, the flow path in a 1 % AEP flood event splits, with a 
breakout path flowing through the reserve behind 33 to 47 Koninderie Parade and re-entering 
the main creek via Willari Avenue (refer Figure 4). The flow conditions created by this 
breakout isolates a group of houses between the main creek and the breakout path, hindering 
safe access to and from these houses in times of flood as well as cutting off flood evacuation 
routes.

Contributing to this problem is a piped flow entering the reserve from Narara Valley Drive. 
This pipe discharges into an open drain across the reserve where it re-enters a pipe culvert 
flowing under 43 Koninderie Parade to finally discharge into the main creek.

DISCUSSION

F or a 1 % AEP flood, the clearing and widening of the channel causes a significant reduction in 
flood levels of up to 0.5 m. The decrease in flood levels extends from the Narara Valley Drive 
crossing to upstream of Haggerty Close. The channel works appear to cause a draw down of 
flood levels which extends upstream of the improvement works. To maximise the benefit of 
flood mitigation measures, adequate funding must be made available for continued inspection 
and maintenance of this section of the creek to ensure that the creek remains :free of sediment 
and debris.

The channel works, assuming that the N arara Valley Drive culverts remain in place, would 
alleviate above floor inundation in three (3) residences (out of 8 for existing conditions, 
excluding Tributary B flooding). The five (5) residences which would still remain affected are 
located towards the downstream end of the Koninderie channel and are potentially affected by 
backwater flooding due to blockage of the Narara Valley Drive culverts prior to the culverts 
being upgraded. Nonetheless, the channel improvements and maintenance works will reduce 
the likelihood of blockages of the Narara Valley Drive culverts in the future.

The combination of the Koninderie Parade channel improvements and the Narara Valley Drive 
bridge upgrade alleviates inundation above floor level in all residences (excluding Tributary B 
flooding).
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Upper Norora Creek Floodplain Management Plan UNC3

The future construction of the north-south freeway bypass may have a significant effect on 
drainage and flooding in the Koninderie Parade area. This impact should be examined when 
the appropriate authority is considering the feasibility of such a project.

DESCRIPTION OF PROPOSED ACTIVITIES

Channel improvements in this area include clearing of sediment and weeds and a minor 

widening of the channel along the length ofKoninderie Parade. The newly constructed banks 
are to be vegetated to stabilise the surface. Where required, rock protection is to be 
constructed to provide additional bank stabilisation, and rock bars at regular intervals may be 
used to define the base of the creek and to assist maintenance of the creek. The construction 

works may cause short term disruptions to traffic and construction noise. These adverse 
effects can be minimised by appropriate control and programming of construction activities.

The creek channel along Koninderie Parade has been invaded by many weed species and the 

clearing of accumulated debris and reformation of the eastern channel banks offers the 

opportunity to replant the banks with native species indigenous to the area. Young eucalypt 
trees have been planted at regular intervals along the grass nature strip on top of the western 
bank. The clearing of sediment from the channel using an excavator located on the western 
bank will require removal of some of these young trees. The number to be removed could be 
minimised by judicious placement of the excavator. Given the young age of the trees, any trees 
which were removed could be either transplanted or replaced with advanced tree stock. It 
would be necessary however in any replanting works to be mindful of the need to have access 
for possible similar future maintenance works. It would be necessary for Council to maintain 
the channel in its improved condition.

To improve flood access to the Koninderie Parade and Willari Avenue houses that are 
surrounded by flood waters due the breakout flow path, a small levee is to be constructed in 
the reserve behind Koninderie Parade. The levee will prevent flows splitting upstream of 
Koninderie Parade and will direct flow into the main creek channel running alongside 
Koninderie Parade. The open channel between the pipe culverts in the reserve is to be 
converted to a pipe to further contain flows in this area.

A flood evacuation route is to be provided for the residents in Willari Avenue and Apara 
Close, by constructing a low key road between Willari avenue and Haggerty Close to be used 
in times of flood.

To maximise the benefit of flood mitigation measures, a program of regular inspection and 
maintenance is to be developed by Council. Regular inspection would ensure that the channel 

conveyance area is not encroached upon by excessive vegetation or sedimentation, and would 
allow for monitoring of the stability of the creek. Unstable or eroding surfaces in the creek are 
to be stabilised and maintained to prevent transportation of sediment into downstream areas.

ECONOMIC ANALYSIS

The estimated cost of the channel improvement works is approximately $315,000, including 
allowances for contingencies, design and construction supervision. The option has a benefit
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Upper Narara Creek Floodplain Management Plan UNC3

cost ratio of 0.5 and would markedly reduce the social trauma and disruption associated with 
floods. The benefits include the increased value properties no longer flooded as a result of the 
proposed work.

CONDITIONS FOR DEVELOPMENT

The Koninderie Parade channel improvement area has been divided into floodway and flood- 
fringe areas for the assignment of development conditions. The following conditions apply to 
proposed development within these areas:

The floodway is to be permanently maintained so that there would be no significant 
development within the floodway to reduce the future capacity of the floodway.

All land uses in the floodway are to be flood compatible.

No filling and/or construction of structures, such as houses, garages, fences, in the floodway 
is to be permitted in future.

CD No construction of service lines such as water, sewer, power and gas, in the floodway is to 
be permitted in the future, unless it could be demonstrated that the proposed works would 
have no adverse impact on the floodway.

Any proposed work within the floodway that involves disturbance of the existing ground 
surface shall be backfilled and/or stabilised at the completion of each day’s work.

No debris, including cleared vegetation and construction materials, or sediment is to be 
stored or stockpiled within the floodway.

Future building work in the flood fringe area, including house constructions or extensions, 
is to be constructed at a level above the 1 % AEP flood level plus an additional 0.5 metre 
freeboard allowance. A freeboard of 0.5 metres would also prevent buildings being 
inundated in the Probable Maximum Flood (pMF) in most areas.

Any redevelopment of properties in the flood fringe area should satisfactorily address the 
issue of safe flood access.

Any proposed development work within the catchment that involves disturbance of the 
existing ground surface, placement offill or that changes the rate and/or volume oflocal 
runoff, is required to include an approved Erosion and Sedimentation Control Plan in 
accordance with Council’s Code of Practice on Erosion and Sedimentation Control.

CONCISE DESCRIPTION OF THE PLAN

A concise description of the Plan for the Koninderie Parade Channel Improvement area is 
shown in Table 7. The components of the Plan include conditions for development, singular 
activities and ongoing activities. Conditions for development and ongoing activities are
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Upper Norara Creek Floodplain Management Plan UNC3

applicable from the date of implementation of the Plan. Singular activities, when completed 
may require adjustment to be made to the Floodplain Management Plan, for example the flood 
extents may be altered and/or the activity description may be removed from the Plan.

Table 7 UNC3 KONINDERlE PARADE CHANNEL IMPROVEMENT AREA

PRIORITY OF THE WORK

The channel work is considered to be of high priority due to the number of houses that would 
benefit, the relatively low cost of the works and the high benefit cost ratio.

The location of the Koninderie Parade Channel Improvement area is shown schematically in 
Figure 4. The Intermediate and Ultimate Floodplain Management Plans, showing the
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Upper Narara Creek Floodplain Management Plan UNC3

components of the Plan relating to this area, are presented in Drawing Numbers 4/136/Al, 

4/137/Al, 4/138/Al and 4/139/Al, which are attached.
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UNC4 - FORMALISE FLOOD FLOWS ACROSS NARARA 

VALLEY DRIVE AT YURUNGA AVENUE

DESCRIPTION OF THE PROBLEM

At present there is a 1.8 m diameter pipe which transfers flow from Tributary B, under Narara 

Valley Drive, Koninderie Parade and the properties in between, and discharges into Narara 
Creek (refer Figure 4). It is understood that in previous floods, floodwaters from Tributary B 
have overtopped Narara Valley Drive, knocked over timber fences on downstream properties 
and caused flooding above floor levels.

Local residents have indicated that floodwaters from Tributary B arrive prior to those in the 
main channel, which has subsequently been verified by hydraulic modelling. Residents have 

experienced inundation from floodwaters overflowing from Tributary B while waters in the 
Koninderie Parade channel have not overtopped the banks. Overflows from Tributary B tend 
to fan out as they flow towards the channel, affecting up to eight (8) properties in the Yurunga 
Avenue area.

DISCUSSION

A number of options for transferring floodwaters from Tributary B to the creek without 

causing inundation of residences around Yurunga Avenue were considered in the Floodplain 
Management Study. Options included large underground pipes and culverts extending from 

upstream ofNarara Valley Drive to the creek, overflow paths between residences on private 
property and an overflow path on properties that have been voluntarily purchased by Council.

The preferred option recommended in the Floodplain Management Study, based on capital 
cost, risk of blockage and impact on Narara Creek, was to purchase two residences (No. 17 
Koninderie Pde and 83 Narara Valley Drive) and form an overland flow path, consisting of a 
swale formed at grade and brick walls channelling flow to Koninderie Pde. The residences on 
these properties are the worst affected by flows from Tributary B over Narara Valley Drive. 
The overland flow path option for flows from Tributary B near Yurunga Ave would alleviate 

flooding problems from this source and overcome the potential for blockages of inlet pipes.

F or the 1 % AEP flood, it is estimated that the flow depth in a 20 m wide overland flow path 
would be approximately 0.65 m with a velocity of above 0.6 m/s. This represents a low flood 
hazard rating according to the NSW Floodplain Development Manual. The construction of the 
overland flow path would alleviate above floor inundation in the eight (8) residences currently 
affected by the 1 % AEP event.

The future construction of the north-south freeway bypass may have a significant effect on 
drainage and flooding in this area. This impact should be examined when the appropriate 
authority is considering the feasibility of such a project
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Upper Narara Creek Floodplain Management Plan UNC4

DESCRIPTION OF PROPOSED ACTIVITIES

An overland flow path is to be constructed which includes a swale at existing ground level with 
impermeable brick walls either side to channel the overflows. The wall is to extend from 

Yurunga Ave northwards and turn east along the southern boundaries of 17 Koninderie and 83 
Narara Valley Drive. The brick wall is to be about l.2 m high.

This option requires the purchase of 17 Koninderie Parade and 83 Narara Valley Drive but 
would alleviate inundation of the adjacent residences from the overflows. Vehicular access to 
2 Yurunga Ave is to be relocated from Narara Valley Drive to Yurunga Ave and the driveway 
of85 Narara Valley Drive requires realignment.

Further upgrading would be possible in the future to construct a pipe through this alignment to 
convey all design flows from this tributary under N arara Valley Drive and into the main creek 
channel, thereby creating flood free access across Narara Valley Drive.

To maximise the benefit offlood mitigation measures, a program of regular inspection and 
maintenance is to be developed by Council. Regular inspection would ensure that the overflow 
path is not encroached upon by excessive vegetation or sedimentation, and would allow for 
monitoring of the stability of the flowpath. The brick fences forming the overland flow path 
are to be maintained to ensure that the potential for breakouts onto adjacent properties is 
minimised. Inspection is to include the creek upstream ofNarara Valley Drive. Unstable or 
eroding surfaces are be stabilised and maintained, without delay, to prevent transportation of 
sediment into downstream areas.

ECONOMIC ANALYSIS

The capital cost of constructing the overland flow path is approximately $313,000, including 
allowances for contingencies, design and construction supervision. This option has a benefit 
cost ratio of 0.8 and would relieve the substantial social trauma and disruption which is 
associated with the regular overtopping ofNarara Valley Drive. The benefits include the 
increased value of properties no longer flooded as a result of the proposed work.

CONDITIONS FOR DEVELOPMENT

The following conditions apply to proposed development within this area:

Future building work, including house constructions or extensions, is to be constructed at a 
level above the 1% AEP flood level plus an additional 0.5 metre freeboard allowance. A 
freeboard of 0.5 metres would also prevent buildings being inundated in the Probable 
Maximum Flood (pMF) in most areas.

Any redevelopment of properties should satisfactorily address the issue of safe flood access.

No structures which would significantly impede flood flows should be placed in the 
overland flow path.
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Upper Norma Creek Floodplain Management Plan UNC4

. Any proposed development work within the catchment that involves disturbance of the 

existing ground surface, placement offill or that changes the rate and/or volume ofIocal 

runoff, is required to include an approved Erosion and Sedimentation Control Plan in 

accordance with Council’s Code of Practice on Erosion and Sedimentation Control.

CONCISE DESCRIPTION OF THE PLAN

A concise description of the Plan for the formalisation of flow across Narara Valley Drive at 

Yurunga Avenue is shown in Table 8. The components of the Plan include conditions for 

development, singular activities and ongoing activities. Conditions for development and 

ongoing activities are applicable from the date of implementation of the Plan. Singular 

activities, when completed may require adjustment to be made to the Floodplain Management 
Plan, for example the flood extents may be altered and/or the activity description may be 

removed from the Plan.

Table 8 UNC4 FORMAlISE FLOOD FLOW ACROSS fIIARARA VALLEY 

DRIVE AT YURUNGA AVENUE

PRIORITY OF THE WORK

The work is considered to be of high priority due to the significant reduction in the extent of 

residences experiencing flood inundation.

The location of the formalisation of flood flow across Narara Valley Drive at Yurunga Avenue 

area is shown schematically in Figure 4. The Intermediate and Ultimate Floodplain
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Upper Narara Creek Floodplain Management Plan UNC4

Management Plans, showing the components of the Plan relating to this area, are presented in 

Drawing Numbers 4/136/Al, 4/137/Al, 4/138/Al and 4/139/Al, which are attached.
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UNC5 - UPSTREAM CATCHMENT

DESCRIPTION OF THE PROBLEM

The catchment upstream of the area covered by the Floodplain Management Plan study area 
consists of some large lots and there are pressures from private developers and Government 
bodies to develop parts of the catchment. Analyses have shown, however, that unregulated 
development has the potential to increase flooding and decrease water quality in the 
downstream areas of the catchment. In order to permit future development of the upstream 
catchment, consideration must be given to the potential impacts of development on 
downstream areas.

DISCUSSION

Urbanisation of the upper catchment of the Niagara Park Branch ofNarara Creek will partially 
alleviate the demand for housing blocks in the future. However, uncontrolled urbanisation has 
the potential to increase flow volumes and flood levels in downstream areas, and to increase 
sediment loads and debris in downstream waterways. It would be possible to permit upstream 
development through construction of water retention structures (retarding basins) and soft 
engineering works along the creek corridors. Such works will need to be environmentally 
sensitive, and should also incorporate water quality improvement measures.

DESCRIPTION OF PROPOSED ACTIVITIES

Urbanisation of the upstream catchment will only be permitted if the impact of development on 
downstream flooding is not exacerbated. Prior to approval, a Flood Study must be undertaken 
for all significant development and the following constraints must be included:

floodway areas remain undeveloped; 

proposed floodplain use must be flood compatible. 
flood flows and flood levels are not to be increased as a result of development; 
water quality must not be decreased as a result of development, and 
the use of soft engineering approaches are to be used where possible to mitigate the effects 
of development.

ECONOMIC ANALYSIS

The cost of Flood Studies and works would be borne by the developer.

CONDITIONS FOR DEVELOPMENT

The following conditions apply to proposed development within this area:
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Upper Narara Creek Floodplain Management Plan UNC5

.. future development will only be permitted if it is shown that the proposed development does 
not negatively impact on downstream areas of the catchment;

o development within the defined floodway will not be permitted and all uses of the floodplain 
must be flood compatible.

CONCISE DESCRIPTIOIII OF THE PLAN

A concise description of the Plan for the upstream catchment is shown in Table 9.

Table 1:1 UNC5 UPSTREAM CATCHMENT
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PRIORITY OF THE WORK

Development proposals in the upstream catchment could be evaluated as they arise. As long as 
proposals are accompanied by the necessary documentation, and it is shown that development 
would not adversely impact on the downstream catchment, then proposals could be approved 
and the development implemented by the developer. A priority is therefore not considered 
relevant for this option.

The location of the upstream catchment is shown schematically in Figure 4. The Intermediate 
and Ultimate Floodplain Management Plans, showing the components of the Plan relating to 
this area, are presented in Drawing Numbers 4/136/Al, 4/137/Al, 41I38/Al and 4/139/Al, 
which are attached.
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PRIORITY OF ACTIONS

The proposed staging of actions is consistent with the provision of a reduced flood hazard and 

implementation of the plan as a whole. The proposed priority of actions is given in Table 10. 
This table is given as a guide; should Council have the funding available at any time then the 
lower priority actions could be undertaken to make use of the financial resources available.

Table 10 PRIORITY OF ACTIONS

* n/a - not applicable
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~YIORKIt4THE.~APEA. TO WJNTAiNR..()()R 

l.EVElS AfICIYE THE 1% AEP A.OOO t.EVEL 

P.EDe\IS.-Qf’MEHT CiF PROPERTIES !iN THE A..OOO 
FRJNGE AREA SHOUJ) 

SAT’ISf’" ORILY ADORES$. THE ISSUE OF SAFE R..OOO 
ACCESS. 

AlJ.PROPOSEO ~ YYU. BE sue..ECT 
TO ceX.liNCtL’S CODE. Of 

PRAC1’1CE FOR ~OSIOH AHO ~AnoH CONTROL 

..::T1II!TIB’ 

THE COMAHC::E MtE.A OF !’tiE HIAQARA. PAFO< ’I!!IR.AHCH 
OF NAIlARA CRfEK IS 

rose ~ BY ’MOEHtNG THE CHANNEL. 

Sf;CTJONS OF ROCK PROTECTeD 5AI’Ii’K A TO.8E INC()ftf>OAATED AN{) A 

i\IAHAGED REVEGE.TATlOH P’ROGR.AM ~o. 
TO.~ me 

STASUUTY ~ OF THE CREEK 

A SMAUl.E\’EE IS TO BE CONSTRUCTED tN n-E 
RESERVE 6KONtNOERlE 

PARADE AHJ THE ()IPCHANNEt. ACROSS T’tE 
RESE.R’!CONVERTED TO A 

PF’E CUl’, TO REDUCE flOW 
THROUGH THE RESERVE AND IMPRovE 

FlOOOACCESS 

^ lOW KEY ACCESS ROAD 15 TO BE CONSTRUCTED 
BETWEEN WtU....AR! A 

ANOHAGGERTY ClOSE TO FACtUlATE FlOCO EYACt..!AnoN 

A PROGRAM OF ~GUlARINSPECT\ON AND ~ 
Of THE eR10GE 

CONVEYi\NCE AREA t$ TO BE INSnr~TEO

@}

COUNCil OWNED AREAS

.............. 1"4 AE? FLOOD EXTENT

i.ooo- CROSS secTION 

_ L3 :~~~~~~~~:STEO

camw..MAPPING AUTHORITY 

MAP REFERENCE, GGSFORD U7191 
. 22

FLOODPLAlN MANAGEMENT PLAN OVERLAY 

PftODt}CED FOR 

GOS!’OR1l CITY COUNCIL. MARCH 
1 m 

CONSULTING EHGJNEERS. PATTERSON 

aRTTTON &. PARTNERS

NOTES 

1. fLOOD LEVELS HAVE BEEN CAlCULATED 

AT CROSS SECTiON LOCAIK>NS ONtY. 

2. FLOOO LEVl"LS AND fLOCO CONTOORS 

BETWEEN CROSS SECTIONS HAVE 
BEEN 

I.JNEAR1. Y INTERPCLA TED. 

3. fLOOD CONTOURS DEPICT APPROXJMA 
IE 

WIDTHS Of ROOOfNG ONLY. 

4. Fl..OOO UAB1UTY SHOULD BE VE,R!AED 
BY 

GROUI’IO SURVEY. 

s. FLOOD LEVaS ARE GNEN IN METRES 
TO 

AUSTRAJ..JAI’ HEIGHT OA ruM. 

6. SIZES SIiOWN ON THIS PLAN ARE 
APPRDXlMA TE 

ONLy AND DETAILS SHOUlD NOT 
ee. SCALED 

fROM THtS ORAWlNG FOR DET AlLED 
OESlGN 

PtmPGSES.

19SC 

212A 

212C

196C 

213 A 

213C

KEY TO AOJOINING SHEET

COUNCIL DRAWING 
NUMBER 411361A1
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COMlITlON$! 

THE A..OQOWAY IS TO BE MAJNTANED lH PERPETUITY FOR THE PASSAGlE OF 

fl.OOOWAnRS NAU. LAND USES ARE TO ee. COMPATlSIIL 

NO WOP.K ’THA.T WOlR...D IMPAIR lHE. PMSAGE Of FLOOOWATERS MS TO BE 

PeRMI’TT’!!D IN 1’tiE A.. 00f:1NA Y. 

8lI1l.OfNO ANO FRJJNG IS PROHIBITED 1N THE F’LQOOWAY, 

.. OR. R:tGtD PAl..N:l. CHAJNWiRE OR S1Lftl.AR CONSTRUCTlOH UKE1. V to 

COl..lCEl/IRt8 AHDIOR "’AIR Fl.OOO’>NAT’ERS ARE NOT PE.RMrTTEO /iN T’HE 

FLOOY. 

.. PROf’O$ALIl TOC:A0$8 THEFlOOOWAY ’MTH SER\I1CE$ MAY BE 

PftOVIIDEO niT THE PROPOSALS WERE ADeOUATa Y IfVE811GATEO 
. 

OESfOHED tHA MIiHER THAT 010 NOT SlGHlFfCAN1’LY AFFECT FLOCl().fl.OW 

CN>ACN

AH’f PRGP08EO \NORK YYfTHIN TliE FlOOOWY THA.T INVOlVES 0ISTVR8ANCE 
OF THI! exJ!IT1INQ QR:OUIIC) SURFACE SHALL Be: ILLEO ANOIOR STABR..JSEt) 

AT THE Of’ EACH OArs ~ 

NO CEBRfS Oft SEtNYEHT ~ TO BE STORED OR STOCKP1lED YI’ITHtH THE 

Ft AV. 

ALl PftOPO:SED OEVaOPMlENTS ’MU BE SlJ8JECT TO COUNCtl’S COOE Of’ 

PRAcnce FOR E:RO&ON AND SEDlMEHTAllON CONl’ROl. 

ACTMnet:: 

THE FlOOOWAY AN) CREARE TO Be KEPT FREf ()f: 08STRUCTK:lHS. 

INCl.J...IOfNG SIf:OOo!IEHT N VEGETATION. BY R:EGUl.AA ifTlON AND

8 

34041

""""’"""’, 

TIE FlOOOWAY ZS TO BE. WA.lNTAIINEIN.~ FOR THE p\SSAGf. Of 

R,O()()WA1’ERSNAllLN NIlE. TO ee R...O()() COMPA11t-ilE. 

.. NO ViORK THAT YYOlA.D AIPAR THIf PASSAGE OF R.OOOWATatS j.S TO SIE 

PE’:RItQl"TEOJHT’i"E~Y. 

.. ~NCJ FI..UHCJ.s ~... nE Ft..OOOWAY. 

.. FEHCEl!I; OR RaaC’lP~. ~OIR ~~T.f’I LJ(.ELy TO 

CC4J..ECT 0Ef.RS AHOJOII( iIIlPAJR ~T MOT ~TTED 1N THE 

FI.OOf:!NA Y. 

PROPOSAt..S TO CRO$$ T’HE Fl...!:X:JOIIN.V MTH IIiE’R’VtCU...."V R?’f:RMfITEO. 

PRO\ItOIED THAT THE PftOPOiISAl.S ~ TB.. y if’4\5TtG.A reo >>ID 

0EStGfIN A ~ THATOD NOT ~y AFf’ECT nooo-R...OYl 

CJi8ACff’{ AJ4O~ 

.. ANY P\ftOPOSEO WORK W’THIN THE RJ:XXNt/Av lliT tNYOt.VES t15T\.JRfIANCE 

OF THE GAOUNO SVRF~ stWJ.. BE 8ACKFlLLED AHOfOR STAfln.JSI!S:) 

AT THE ~EACHOAYSljItOfb{. 

NO ~ OR $EOIio!IENT IS TO BE sT’OREO OR STOCICPIlEO fllrTHIN THE. 

F\.OOOWAY. 

. $PEcw.~~AR!E1E ~FOA.Ftm.r.-E 

CON6TR\1CTlClH \YORI( IN THE A..~ TO J4,I,lHTJI.JH R.00ft 

’’’’ AEP FLOOO lF

N<<~OF ~ "" THEFLOOOFRJ’NGE AAfA SHOUlD 

SATl$FACTORtLY ADDRESS 11iE IS.$OE OF SAFE R.OOO ACCeSS. 

AU PROPOSED 0E\0f"t,IJi9CT’8 ’MJ.. BE SU8JECT TO COUNCIl’S COOE 
OF 

PRACTICE F~ AKJ $ED4WENTAi1ON CON1’ROL 

~

C(XJ!;CjL 0WNm AREAS 

_ 1% fLOOO E.XTEHT

1_ CRO$S SEC1’lON

_u~~~TED

a!I’I11!W. _.outHORITY 

_~ GOSFOADum7.22

FI.OOIlI’IJ’JN _GalElIT PU\H OVERLAy 

PRODI.ICEO FOR 

_OR!> CITY COUNC1L.MARCH 1_ 

CONSULTING ENGINEERS - PATTERSClfI 

BRITTON .. PAImIER$

MOTES 

1. F1.OOO L.EVEU! HAIlE BEN CALCUlATED 

AT CROS$ SECTION lOCAT1ONS OM- Y. 

:L FUlOD L.EVEU! NIID R..OOO COI<TOURS 

IIElWEEH awss SEC110NS HAVE I!IEEN 

I..fEML Y INTERPOlATED. 

3. FLOOO COImXJRS IlEI’ICT AP!’fIOX!OIATE 

MJ1HS OF FUlOOING ON..Y. 

4. RDOO LIAIlIUlY SHOOW I$E wsmFleO BY 

GIIOIJIiD tfJ/.1II’NF{. 

S. A..OOOI..E’Me_..~TO 

AUSTIW.lAH I1IBGIKT DATUOl 

.. SIZES _ OH nos I’lAH /WE N"Pf’CTE 

ON.. Y NIID 1lET.A.Il.S SHOIJ..O NOT ae 

ffiO!oI ntS OOA-. FOR IlETNLED ~ 

~

KEY TO AOJOlUfIHG ~HT

UPPER NARARA CREEK ULTIMATE 

FLOODPLAIN MANAGEMENT PLA~ 

COUNCIL DRAWING NUMBER 4/137/A



COHQITlOHS: 

ANY PROPOSe- UTURE DEVELOPMENT OF THE. NARAAA GENERAL STORtS AN{) 

tlOt.JOR SHOP SHOULD INCLUOE RElOCA nON OF nilE SHOP OUT OF THE 

FLOOOWAY 

AL:L:PR"~VElOPMENTS ’MlL BE SUSJECT TO COUNCIL’S CODE OF 
PAACTlCE FOR EROSION ANO SEDIMENTATION CONTROl. 
-- 

ACTtVJTIES:

C~: 

AlL JI"’ROPOSEO DEVElOPMENTS vvtU BE SUSJECT TO COUNCn.. ’:S COOE. OF 

PRACTICE FOR EROSK>N ANO semMeNTATION C~ 

ACTNlTlE$: 

THE. EX!Sl1NCl CUlVERT ts TO BE REPLACEO BY A HtOH LEVEl CONCRETE 

BRIDGE, 

A Pf!:(X:~R~ Of REC..Ut,A.,F!: !N.SPECTI(’)IN AI<<l MAiNTE:NANCE OF THE R10GE 

CONVEYANCE. AReA ts TO BE INSTMlATEO. 

BRJOGE COHYE,YAHCE AlS TO se KEPi FREE OF OBSTRUCTlONS, 

$NCl~ seoANIO VEGETATION V R: 

WYOMING / !-’ 9< 
TO}

1~

" 

lZ-;~

CONDITIONS; 

THE FLOOOWAY t5 TO BE MAINTAINED IN PERPETUiTY FOR THE. PASSAGE OF 

FLOODWATERS ANt) AU LAND USES ARE TO BE FlOOD COMPATlBLE. 

NO \YORK "THAT WOUlD fMPAJR THE PASSAGE OF R.OODWATfRS fS TO BE 

PERMfTTeD IN THE FLOOOWAY. 

!IUtt.OtNG AND ~ PROHfBlTEO IN THE FLOOOWAY. 

. F’ENCES OR RKlfO PAUNG. CHAlNWlRE OR stMU.AA CONSTR\jtlOH UKEL’f TO 

COlLECT DEBRIS ANO/OR iMPAIR FLOODWATERS ARE NOT PERMITTEO IN l’tE 

FLOOOWAY. 

PROPOSALS TO CROSS THE FlOOOWAY ’MTH SER\llCES MAY ee: PERMITTED, 

PROVIDED THAT THE PROf’OSALS VVERE ADEQUATELY INVESTIGA. TED AND 

DESIGNED IN A MANNER n-iA T OlD NOT SIGf’#FICANT1. Y AFFECT FlOOO-flOW 

CAPACITY AND LEveLS. 

N4Y PROPOSEO lNORK \’\’!THIN THE FLOOOWAY THAT INVOlVES DISTURBANCE 

OF THE EXlSTtNG GROUND Sl.JRi=ACE SHAll SE. BACKFILlEO ANOIOR STASIUSEO 

AT THE COMPLETtoN OF EACH OA y’S WORK, 

NO D BRIS OR SEotMENT tS TO BE 6TORED OR STOCK.P’tLEO WITHiN THE 

FLOODWAY. 

All PROPOSED DEVELOPMENTS WllL BE SU6JECT TO COI.JtK:tl’S CODE OF 
PRACTICE FOR EROSION AND SEDIMENTAT!ON CONTROt.. 

ACTMTIES: 

BANK STAB!USATlON 1$ TO BE. tJNORTAKEN eETV’lEEN NAAARA VAI..LE’f DRIVE 

BRIDGE AND DEANE STREET BRIDGE AND UPSTREAM OF KOOINQERIE PARADE 

A BRIDGE IS TO BE. CONSTRUCTED OVER TRIBUTARY A ’NHERE IT CROSSES 

HANLAN STREET SOUTH TO FACIlITATE FLooO EVACUATION. 

A FLOOD EVACUATfON PlAN SHOUlO BE OEVE1.OO. PARncl.JlARLY FOR THE 

KONlNDER1E PARADE AREAS AND THE AREAS ’NEST OF"l"kE OEANE STREET 

CROSSING 

A PROGRAM OF REGULAR INSPECTION AND MAINTENANCE OF THE: Fl...OOOVYAY 

AND CREEK IS TO BE ’NST1GATE~ 
THE FLOOOWA Y AND CREEK ARE TO BE. KEPT FREE OF OOSTRUCnoNS. 

INClUOlNG SEDIMENT AND VEGET ̂ nON, BY REGULAR lNSPECTlCiN N

MAINTENANCE 

f\~;:=;-,;:-:::::=-:::.::.~:~~,., ~ 
\ / 

-- 

,"\ ’\ 
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UNC3 . !(Q{<INOERlE PARADE CHANNElIMl’llOIMENT AREA

8JJOBS

^ LOW l’CEY ACCESS ROAD IS TO Be. CONSTRUCTED BETWEEN ’WIUAR1 AVENUe 

AND HAGGERTY ClOSE. TO F AC1UT A IT FLOOD EVACUATION 

A PROGRAM OF REGULAR ~ AND MA!NTENANCE OF THE 8R:tOGE 
COO\fEYANCE "’REA lS TO BE !NSTlGATEO 

CHANN:EL CON.VEY~E.A 1$ TO BE KEPT FREE Of" oosrnucTlONS. 
lNCl\)(HNG VEGET A nON ANO SEOtMENT, BY REGUlAR INSPeCTtoN AND 

MAINTENAt-tCE 

" 8-"’’/’.’’ \ y-()<:J,/’ 
<..../",’1 ’\, Y+\:)~,( " ’Y’-...~ ..<<;(" 

t"’..} 11 ;~’:".’

UNC4 - NAAARA VALLEY DRIV’E AT YURUNGA AIlENt

~OfTtoMf: 

SPfCtAL BvtlDING PROVlStONS ARE TO BE lMPLEMENTED FOR FUTURE 

CONSTRUCTlYIORK TO MAINTAIN FLOOR LEVELS ABOVE THE 1% AEP FLOOO 

lEVEL 

At<< REDE.VEl.OPMENT OF PROPERTIES SHOUlD SATISFACTORH... Y ADDRESS 

THE ISSUE Of SAFE flOOD ACCESS. 

NO STRVCTuru:S lNHlCH VYOUlD StGN:tFICANTL Y IMPEDE FLOOD FlOWS 

SHOUlD BE PlAcED IN THE OVERlAND FLOW PATH 

AU PROPOSEr; DEVELOPMENTS WlLL BE SUBJECT TO COUNCtL’S CODE OF 

PRAcnCE F~. EROSION AND SEDIMENTATION CClN1"ROL. 
- 

ACTMnes: 

TWO FLOOD EFFECTED HOUSES ARE TO BE VOlUNTARY PURCHASED TO MAKE 

WAY FOR n-lE: OVERLAND FLOW PATH. 

AN OVERLAND R.fY’I’I PA. Tri 1$ TO BE CONSTRUCTEO TO CHA.NNEL FLOOD 

WATERS FROM ~ VAllEY ORNE TO THE MAtH NfAGARA PARK BRANCH OF 

NARARA CREEl(, 

A PROGRAM OF REGUlAR. INSPECTION AND MAINTENANCE OF THE O’IERFLOW 

PATH ANOtJPSTREAM CREEK 1$ TO BE. INSTIGATED. 

c.HA.NNEL CONVEYANCE AREA 1$ TO BE KEPT FREE OF OBSTRVCTlONS. 
JNCU..IOING VE(.;E’TATION N>/D SEDi\\otENT, BY REGUlAR INSPECTlON AND

f

IL

LEGEND 

o COUNCIL OWNED AREAS 
_____ 10/. AEP FLOOD EXTENT

1.ZSC- CROSS SECTION

_ 
’.1 FLOOD CONTOUR INTERPOLATED 

BETWEEN CROSS SECTIONS

CENTRAL MAPPING AUTHORITY 

MAP REfERENCE: GO$FORD U2797 .24

FLOOOPLAlN MANAGEMENT PLAN OVERLAY 

PRODUCED FOR 

GOSfORO CITY COUNCIL. MARCH 1995 

CONSULTING ENGINEERS. PATTERSON 

eruTToN &. PARTNERS

NOTES 

1 FLOOD LEVELS HAVE BEEN CALCULATED 

AT CROSS SECTION LOCATIONS ONLY. 

FLOOD LEVELS AND FLOOD CONTOURS 

BETWEEN CROSS SECTIONS HAVE BEEN 

LINEARLY INTERPOLATED 

3. FLOOD CONTOURS DEPICT APPROXIMATE 

W’lOTHS OF FLOOO1NG ONLY. 

4. FLOOD LlA81L1TY SHOULD BE VER1F1ED BY 

GROUND SURVEY. 

S. FLOOD LEVELS ARE GiVEN IN METRES TO 

AUSTRALIAN HEIGHT DATUM 

6. SIZES SHOWN ON TH1S PLAN ARE APPROXIMATE 

ONLY AND DETAILS SHOULD NOT BE SCALED 

FROM THIS DRAWING FOR DETAilED OES1GN 

PURPOSES.

213A 

213C 

229A

KE Y TO ADJOINING SHEET

UPPER NARARA CREEK INTERMEDiATE 

FLOODPLAIN MANAGEMENT PLAN 

COUNCIL DRAWING NUMBER 4/138/A1
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UNC3. KONINOERIE PARADE CHANNElIMf’ROVEMl!NT AREA

CONOtTiONS: 

THE Fl OWA Y 15 TO 8E MAINTAINeD IN PERPETJJ1TY FOR THE PASSAGE Of 

FLOODWATERS AND AlL lAND USES ARE TO BE FlOOD COMPATIBLE, 

NO IN’ORK THII. T WOULD tMFAIR ThE PASSAGE OF’ FLOODWATERS IS TO BE 

PERMlITED IN THE FLOOO’l’lAY, 

BUILDING AND FILLING IS PROHI~TED IN THE FlOODWAY, 

FENCES OR RIGID PAUNG. CHArNWIRE OR S!MlLAR CONSTRUCTiON UKEl Y TO 

COLLECT DEBR!S ANDlOR !MPAIR A...OOOWA TERS ARE NOT PERMITTED IN THE 

fLOOOWAY 

PROPOSALS TO CROSS THE FLOODWAY WITH SERVICES MAY BE PERM!TTED. 

PROVIDED THAT THE PROPOSALS WERE AOEQUA TELY INVESTlGATED AND 

DESIGNED INA MANNER THAT 010 NOT SIGNfFtcANTLY AFFECT FtOQO-FtOW 

CAPAC!TY AND LEVELS, 

ANY PROPOSED WORK WITHIN THE FLOOOWA Y THAT INVOl YEs OtSTIJR8ANCE, 

OF THE EXISTING GROUND SURFACE SHAll. BE BACKFILLED ANDJOR 5T ABIUSEO 

AT THE COMPLET!ON OF EACH DAY’S WORK 

NO DEBRIS OR SEDIMENT fS TO BE STORED OR STOCKP:LED \N1THIN THE. 

FlOOO\NAV. 

ALL PROPOSED DEVELOPMENTS Witt BE SUBJECT TO COUNC-IL’S CODE Of 

PRACTICE FOR EROSION AND SEDtMeNTATION CONTROL 

ACTlVIl1ES: 

ThE FtOOOWA V AND CREEK ARE TO ee KEPT FREE OF OBSTRUCTIONS. 

INCLUDING SEDIMENT AND VEGET ATlON, BY REGULAR tNSPECTION AND 
MAINTENANCE

CONDfTtoNS: 

Sf’fClAL BUILDiNG PRO\llSIONS ARE TO 8E IMPLEMENTED FOR R.JTl.Jfit’E 

CONSTRUCTION WORK TO MAINTA1N FlOOR lEVELS ABOVE THE 1% AEP R.OOO 

lEveL 

ANY REDEVELOPMENT Of PROPERT!ES SHOULD SATISFACTORILY AOORESS 

THE ISSUE OF SAFE FLOOD ACCESS 

NO &TRUCT1JR:Ei 1NH4Ct1 W04.A.O SlGNfftCANTl Y IMPEDE FLOOD FLOWS 
SHOUlD BE ptA,:;eo iN THE O\IE-RLAND FlOW PATH 

All PROPOSED 0LOPMENTS W!lL BE SUaJECT TO COUNCIl’S CODE OF 

PRACTlCE FORTROS10N AND $E~NTATION CONTROL. 
-- 

ACTMTlE3: 

CHANNEL CONVEYANCE AREA ~ TO BE KEPT FREE OF OBSTRUCTIONS. 

I INCLiJOfNG VEG2TATiQN ANt) SEDtME,NT, BY REGutAR l’NSP’eCTlONANO 
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COUNCIL OWNED AREAS

1% AEP fLOOD EXTENT

’1.Z5C- CROSS SECT!ON

_ 7.7 
FLOOD CONTOUR INTERPOLA TED 

BETWEEN CROSS SECTIONS

CENTRAL MAPPING AUTHORITY 

MAP REFERENCE: GOSFORO U2797 ~ 24

FLOODPLAIN MANAGEMENT PLAN OVERLAY 

PRODUCED FOR 

GOSFORO CITY COUNCIL. MARCH 1935 

CONSULTING ENGINEERS. PATIERSON 

BRITTON &. PARTNERS

NOTES 

1. FLOOD LEVELS HAVE BEEN CALCULATED 

AT CROSS SECTION lOCA nONS ONLY. 

2. FLOOD LEVELS AND FLOOD CONTOURS 

8ETWEEN CROSS SECTIONS HAVE BEEN 

UNEHLY INTERPOLATED. 

3. FLOOD CONTOURS DEPICT APPROXIMATE 

WIDTHS OF FLOODING ONLY. 

4. FLOOD UABIUTY SHOULD BE VER!FIED BY 

GROUND SURveY. 

FLOOD lEVELS ARE G!VEN iN METRES TO 

AUSTRALIAN HElGHT DATUM. 

G. StZES $HOYVN ON TH!S PLAN ARE APPROX!/.ttATE 

ONLY Ai~D DE fAilS SHOULD NOT BE SCALED 

FROM TH!S DRAVv’lNG FOR DETAILED DESIGN 

PURPOSES

KEY TO ADJOIN!NG SHUT

UPPER NARARA CREEK ULTIMATE 

FLOODPLAIN MANAGEMENT PLAN

COUNCil DRAWING NUMBER 41139/A1




