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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:

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

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

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

e Implementation of the Plan: involving construction of flood mitigation works to protect
existing development and including use of local 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 fiture 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 of the 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 Commiittee.
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 of the 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.

Patterson Britton & Partners Page 2

J1792/R1164




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 Marara 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,

Patterson Britton & Pariners Page 3
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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 of Narara Creek. The confluence of this creek and the main Narara
Creek lies downstream of the study area.

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

UNCO Narara Creek Floodway - Niagara Park Branch
UNC1 Deane Street Bridge

UNC2 Narara Valley Drive Bridge

UNC3 Koninderie Parade Channel Improvement Area
UNC4 Narara Valley Drive at Yurunga Avenue
UNCS5 Upstream Catchment

The key features of the Floodplain Management Plan are:

e 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;

e reduction of flood hazards especially at road crossings;

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

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

e a staging of actions based on the priority of actions.

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

Drawing No. 4/136/A1 - Intermediate Floodplain Management Plan(Sheet 1 of 2)
Drawing No. 4/137/A1 - Ultimate Floodplain Management Plan (Sheet 1 of 2)
Drawing No. 4/138/A1 - Intermediate Floodplain Management Plan (Sheet 2 of 2)
Drawing No. 4/139/A1 - Ultimate Floodplain Management Plan (Sheet 2 of 2)

¢ & e e

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

Patterson Britton & Partners Page 4
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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.

Patterson Brition & Partners Page 5
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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 of Narara 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
accumnulate 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.

Patterson Britton & Partners Page 6
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Upper Narara Creek Floodplain Management Plan UNCQO

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 stabifisation 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 of Koninderie 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 Stireet 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

Patterson Britton & Partners Page 7
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Upper Narara Creek Floodplain Management Plan UNCO

CONDITIONS FOR DEVELOPMENT

The following conditions apply to proposed development within this area:

® 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.

e All land uses are to be flood compatible.

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

® 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.

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

e Any proposed development work within the catchment that involves disturbance of the
existing ground surface 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 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/A1, 4/137/A1, 4/138/A1 and 4/139/A1, which
are attached.

Patterson Britton & Partners Page 8
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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 of Narara 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.

Patterson Britton & Partners Page 10
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Upper Narara Creek Floodplain Management Plan UNCI

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

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 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 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:

Patterson Britton & Partners Page 11
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Upper Narara Creek Floodplain Management Plan UNCI

e Any proposed future redevelopment of the shop property should place the shop out of the
floodplaim.

» Any proposed development work within the catchment that involves disturbance of the
existing ground surface, placement of fill 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 UNC1 DEANE STREET BRIDGE LENGTHENING

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 this area, are
presented in Drawing INumbers 4/136/A1, 4/137/A1, 4/138/A1 and 4/139/A1, which are
attached.

Patterson Britton & Partners Page 12
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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 of Narara 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 of floodfree 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 of Narara 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 of 8.5 m AHD. The road crest level on the bridge is

Patterson Britton & Partners Page 13
J1792/R1164




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 1H: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 of 0.5.
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 of fill 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 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 UNC2Z NARARA VALLEY DRIVE BRIDGE

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/A1, 4/137/A1, 4/138/A1 and 4/ 139/A1, 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 of Narara 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 of Koninderie 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

For 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 Narara 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 Narara 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 of Koninderie 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.

o 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.

* 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.

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

e Future building work in the flood ftinge 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.

e Any proposed development work within the catchment that involves disturbance of the
existing ground surface, placement of fill 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 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

Patterson Britton & Pariners Page 18
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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 KONINDERIE 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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components of the Plan relating to this area, are presented in Drawing Numbers 4/136/A1,
4/137/A1, 4/138/A1 and 4/139/A1, 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 of Narara 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.

For 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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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 1.2 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
of 85 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 Narara Valley Drive and into the main creek
channel, thereby creating flood free access across Narara Valley Drive.

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 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 of Narara 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 of Narara 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:

e 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.

e 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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e Any proposed development work within the catchment that involves disturbance of the
existing ground surface, placement of fill 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 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 NARARA 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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Management Plans, showing the components of the Plan relating to this area, are presented in
Drawing Numbers 4/136/A1, 4/137/A1, 4/138/A1 and 4/139/A1, 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 of Narara 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 7 UNCS

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

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

CONCISE DESCRIPTION OF THE PLAN

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

Table 9 UNCS UPSTREAM CATCHMENT

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 upsiream 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/A1, 4/137/A1, 4/138/A1 and 4/139/A1,
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 1s 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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AND HAGGERTY CLOSE, TO FACIITATE FLOCD EVACUATION.

s A PROGRAM OF REGULAR WSPECTDNMWWOF?\‘EWE
CONYVEYANCE AREA IS TO BE INSTIGATED.

o CHANNEL COMVEYANCE AREA 18 YO BE KEFT FREE OF OBSTRUCTIONS,

INCLUDIHG VEGETATION AND SEDIAENT, BY REGULAR RESPECTION AND

AAIMTENAMCE.

UPPER NARARA CREEK INTERMEDIATE
FLOODPLAIN MANAGEMENT PLAN
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UNCE - NARARA CREEK FLOODWAY, MIAGARA PARK BRANCH

»

+ THE FLOODWAY 1S TO BE MAINTAINED B4 PERPETUITY FOR THE PASBAGE OF
CODWATERS AND ALL LAND USES ARE TO BE

FLs

MO WORK THAT WOURLD BEPAIR THE PASSAGE OF FLOODWATERS 18 TO BE
PERMITTED

BULDIG AND FR1ING 18 PROFIBITED 1N THE FLOODWAY,
= FENCES OR RIGID PALING,
LEBRIG

« PR

o AMY PROPOSED WORK WITHIN THE FLOODWAY THAT INVOLVES DISTURBANCE
oF HUETING GROUMD BURFACE SHALL BE BACKFILLED ANDIOR STASIISED
A COMPLETION OF EACH DAY'S WORK,

= NG DEBRIS OR SEDIMENT I8 TO BE STORED UR STOCKPILED WITHIN THE
£ IAY.

THE
T THE
® ALL

+  THE FLOODWAY AND CREEK ARE TO BE KEPT FREE OF OBSTRUCTIONS,
NCLULENG SEDBMENT AMD VEGETATION, BY REGIAAR INSPECTION AMD

COMPATHERLE.

L CHAINWIRE OR SILAR CONSTRUCTION LIKELY TO
AHOIOR BEPAIR FLODOWATERS ARE MOT PERMITTED N THE

OPOSALE TO CROSS FLOGDAVWAY WITH SERVICES MAY BE PERAMITTED,
PROVIDED THAT THE PROPOSALS WERE ADEQUATELY MIVESTIGATED AND
Demm FAMNER THAT DID NOT SIGNIFICANTLY AFFECT FLOOD-FLOW
CAPACITY.

PROPOSED DEVELOPMENTS WiLL BE SUBJECT TO COUNCHS CODE OF
PRACTICE FOR ERQSION AND SEDIMENTATION CONTROL.
ACTM

) 23 22l2 20 o

A%t

37 J:J NN,
n . 238.7 =

Mia Gan
Pagx A
Ralway
STANON

F 1T 18 S150wh
e SO AT ThE

UHCS - MARARA VALLEY DRIVE AT YURUNGA AVENUE

COMDITIONS:
BPECIAL BULDING PROVISIONS ARE TO BE IMPLEMENTED FOR FUTURE
CORSTRUCTION WORK TO MAINTATN FLOOR LEVELS ABOVE THE 1% AEP FLOOD

ANY REDEVELOPUMENT OF PROPERTIES SHOWLD BATISFACTORLY ADDRESS
THE IBSUE OF BAFE FLOOD ACCESS,

UNCE - KCHINDERSE PASADE CHANNEL BEPROVEMENT AREA

COSMDITIONS:

AlL FROPOSED DEVELOPMENTS WILL BE SBUBJECT TO COUNCIL'S CODE OF
PRACTICE FOR EROBION AND ATHON CONTROL.
ACTINITHES:

wmwmmmmumﬁmaoasmm‘
BCLUDING VEGETATION AND SEDIMENT, BY REGULAR INBPECTION

o THE FLOCDWAY 18 T0 BE MAINTARED N PERPETUITY FOR THE PASBACE OF
FLODDWATERS AND AL LAND ARE TO 8E FLOOO COMPATIHLE,

"« O WORK THAT WOWRD BEPAIR THE PASBAGE OF FLOODWATERS 1S TO 8£
PERMITYED 1 THE FLOODYBAY,

o BUSLDING AMD FILLING 15 PROMIEITED B¢ THE FLOODRHAY.

> FENCES OR FOGID PALING, CraRMIRE OR SRELAR CONSTRUCTION LBGELY TO
COLLECT DESSIS AMDICR BEPAIR FLOCOWATERS ARE HOT PERISTTED M THE
Y.

* PROPOSALE TO

PROVIDED THAT PROPOSALE

DESIGHED 74 A MANMER THAT DID MU SIGRIFICANTLY AFFECT FLOOU-FALOW
CAPACITY AND LEVELS.

o ANY PROPOSED WORK WITHEY THE FLOODWAY THAT INVOLYES LiSTURBANCE
BACKFULED ANLYOR STABLISED

Y,
SPECIAL BURDING PROVISIONS ARE BE FOR FUTURE
CONSTRUCTION WORK IM THE FLODDFAINGE AREA, TO MAINTAR] FLOOR
FLS ABOVE 1% AEP FLOOD LEVEL.

DEVELS

ALL PROFOSED
PRACTICE FOR EROSION AND SEDBSENTA’
ACTHITIES:

CHANNEL CONVEYANGE AREA 15 TO BE KEPT FREE OF OBSTRUCTIONS,
INCLUDING VEGETATION AMD SED/AIENT, BY REGUUAR INGPECTION AND
AMNTEMAMCE

GOSFORD
CITY
- COUNCIL

2 LEVELS AND FLDOD
BETWEEH CROSS SECTIONS HAVE BEEN
LEEARLY NTERPOLATED.

3. FLOOD CONTOURS DEFICT APPROXIBATE
WADTHS OF FLOODING ORLY.

FROM THES DRAWENG FOR DETARED DESIGH
PURPOBES.
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UNCY - DEANE STREET BRIDGE LENGTHENING

CONDITIONS:

! ANY PROPOSED FUTURE DEVELOPMENT OF THE NARARA GENERAL STORE AND

e LIGUOR SHOP SHOWD INCLUDE RELOCATION OF THE SHOP OUT OF ThE
FLOCOWAY

+ AL PROPOSED DEVELOPMENTS WILL BE SUBJECT TO COUNCHL'S CODE OF
PRACTICE FOR EROSION AND SEDIMENTATION CONTROL,

/ ACTIVITIES:

.

CONDITIONS:
ALL PROPOSED DEVELOPSIENTS WILL BE SUBJECT TO COUNCR'S CODE OF
PRACTICE FOR EROSION AND SEDIMENTATION CONTROL

ACTRITIES:
;%R{E EXIBTING CULVERT 18 TO BE REPLACED BY A HIGH LEVEL CONCRETE

OGE,

A PROMIIAM OF REGLLAR INSPECTION AMD MAINTENANCE OF THE BRIDGE
CONVEYANCE AREA 18 TO 8E INSTIGATED.
BRIOGE COMVEYANCE AREA 18 TO BE KEPT FREE OF OBSTRUCTIONS,
ENCLUIOING SEDIMENT AND VEGETATION, BY St 3

z 1

N

CONVEYANCE AREA THROUGH THE DEANE STREET BRIDGE TO BE MPROVED BY
LENGTHENING THE BRIDGE AND ACCUMULATED SEDIMENT IMMEDIATELY N
UPSTREAM OF THE BRIOGE TO BE REMOVED,

TTA PROGRAM OF REGULAR INSPECTION AND MAINTENANCE OF THE BRIDGE
| CONVEYANGE AREA IS TO BE INSTIGATED.
I TBRIDGE CONVEYANCE AREA IS TO BE KEPT FREE OF OBSTRUCTIONS.
(NCLUDING SEDIMENT AND VEGETATION, BY REGULAR INSPECTION AND

MAINTENANCE

ER

| « B3

UNCD - NARARA CREEK FLOODWAY, MIAGARA PARK BRANCH

CONDITIONS!

« THE FLOCDWAY 16 TO BE MAINTAINED IN PERPETUITY FOR THE PASSAGE OF
FLOODWATERS AND ALL LAND USES ARE TO BE FLOOO COMPATIBLE.

s NO WORK THAT WOULD RAPAIR THE PASSAGE OF FLOODWATERS 18 TO BE
PERMITTED 3N THE FLOODWAY.

«_ BURLDING AND FILLING 15 PROHIBITED IN THE FLOODWAY,

» FENGES OR RIGID PALING, CHAIRVWIRE OR SHELAR CONSTRUCTION LIKELY TO
COLLECT DEBRIS AND/OR IMPAIR FLOODWATERS ARE NOT PERMITTED I THE
FLOODWAY.

+ PROPOSALS TO CROSS THE FLOODWAY WITH SERVICES MAY BE PERMITTED,
PROVIDED THAT THE WERE ADEQUATELY INVESTIGATED AND
DESIGNED IN A MANNER THAT DID NOT SIGMFICANTLY AFFECT FLOOD-FLOW
CAPACITY AND LEVELS,

s ANY PROPOSED WORK WITHIN THE FLOODWAY THAT INVOLVES DISTURBANCE
OF THE EXISTING GROUND SURFACE SHALL BE BACKFILLED AND/OR STABIISED
AT THE COMPLETIONM OF EAGH DAY'S WORK.

o+ NO DEBRIS OR SEDIMENT IS TO BE BTORED OR STOCKPHED WITHIN THE
FLOODWAY.

+ ALL PROPOSED DEVELOPMENTS WILL BE SUBJECT TO COUNCIL'S CODE OF
PRACTICE FOR EROSION AND SEDIMENTATION COMTROL.

ACTMVITIES:

o BANK STABILISATION IS TO BE UNDERTAKEN BETWEEN NARARA VALLEY DRIVE

{___BRIDGE AND DEANE STREET BRIDGE AND UPSTREAM OF KOMNINDERIE PARADE.

+ A BRIDGE IS TO BE CONSTRUCTED OVER TRIBUTARY A WHERE IT CROSSES
HANLAN STREET SOUTH TC FACILITATE FLOOD EVACUATION,

s & FLOOD EVACUATION PLAN SHOULD BE DEVELOPED, PARTICLRARLY FOR THE
KONINDERIE PARADE AREAS AND THE AREAS WEST OF THE DEANE STREET
CROSSING,

L A PROGRAM OF REGULAR IMSPECTION AND MAINTENANCE OF THE FLOODWAY
AMD CREEK IS TO BE INSTIGATED,

/T THE FLOODWAY AND CREEK ARE TO BE KEPT FREE OF OBSTRUCTIONS,

INCLUDING SEDIMENT ANC VEGETATION, BY REGULAR INSPECTION AND

j
—1_ )
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UNC3E - KONINDERIE PARADE CHANNEL IMPROVEMENT AREA

CONDITIONS:

»  THE FLOODWAY 13 7O BE MAINTAINED IN PERPETUITY FOR TME PASSAGE OF
FLOOOWATERS AND ALL LAND USES ARE T0O BE FLOOD COMPATIBLE

» NO WORK THAT WOULD IMPAIR THE PASSAGE OF FLOODWATERS I8 TO BE

| PERMITTED i THE FLOODWAY

+ BUILDING AND FRLING 18 PROMIBITED IN THE FLOODWAY

TTEENCES OR RIGHD PALING, CHAINWARE OR BIMALAR CONSTRUCTION LIKELY TO
COLLECT DEBRIS ANGIOR IMPAIR FLOODWATERS ARE NOT PERMITTED iN THE
FLOODWAY.

PROPOSALS TO CROBS THE FLOODWAY WiTH BERVICER MAY BE PERMITTED.
PROVIDED THAT THE PROFOSALS WERE ADEQUATELY INVESTIGATED AND
DESIGNED IN A MAMNER THAT DID NOT BIGNIFICANTLY AFFECT FLOOD-FLOW
CAPACITY ANDLEVELS

-

543018

« ANY PROPOSED WORK WITHIN THE FLOODWAY THAT INVOLVES DISTURBANCE
OF THE EXE9TING GROUND SURFACE SHALL BE BACKFRLED ANDIOR STABRISED
AT THE COMPLETION OFf EACH DAY'S WORHK

7 HG DEBRIS OR BEDWMENT 15 TO BE BTORED OR BTOCKPILED WITHIN THE
FLOODWAY

o SPECIAL BLALDING PROVISIONS ARE BE IMPLEMENTED FOR FUTURE
CONSTRUCTION WORK IN THE FLOODFRINGE AREA, TO MAINTAIN FLOOR
LEVELS ABOVE THE 1% AEP FLOOD LEVEL

ANY REDEVELOPMENT OF PROPERTIES IN THE FLOOD FRINGE AREA SHOWD

.

ZATISFACTORLY ADDRESS THE ISSUE OF SAFE FLOOD ACCESS.

ALL PROPOSED DEVELOPMENTS WiLl BE SUBJECT TO COUNCIL'S CODE OF
PRACTICE FOR EROSION AND SEDIMENTATION CONTROL,

ACTIVITIES:

s THE COMVEYANCE AREA OF THE NIAGARA PARK BRANCH OF NARARA CREEK 18
1O BE INCREASED 8Y WIDEMING THE CHANNEL,

1o BECTIONS OF ROCK PROTECTED BANK ARE TO BE IMCORPORATED AND A

MANAGED REVEGETATION PROGRAM IMPLEMENTED, TO IMPROVE THE

STABILITY AND APREARANCE OF THE CREEK

o A SMALL LEVEE 18 TO BE CONSTRUCTED IN THE RESERVE BEMIND KONMINDERIE
PARADE AND THE OPEN CHANNEL ACROSS THE RESERVE CONVERTED TO A
PPE CULVERT, TO REDUCE FLOW THROUGH THE RESERVE AND
FLOOD ACCESS.

= & LOW KEY ACCESS ROAD I8 TO BE CONSTRUCTED BETWEEN WHLARI AVENUE
AND RAGGERTY CLOSE, TO FACILITATE FLOOD EVACUATION,

s A PROGRAM OF REGULAR INSPECTION AND MAINTENANCE OF THE BRIDGE
CONYEYANCE 4REA IS TO BE INSTIGATED,

T ¢
oK /
AN e\/ A

UNCH - NARARA VALLEY DRIVE AT YURUNGA AVENUE

COMDITIONS:

> SPECIL BULDING PROVISIONS ARE TO BE IMPLEMENTED FOR FUTURE
CONSTRUCTION WORK TO MAINTAIN FLOOR LEVELS ABOVE THE 1% AEP FLOCD
LEVEL.

= ANY REDEVELOPMENT OF PROPERTIES SHOULD SATISFACTORILY ADDRESS
THE ISSUE OF BAFE FLOOD AGCESS,

« NO STRUCTURES WHICH WOULD SIGNIFICANTLY IMPEDE FLOOD FLOWS

SHOULD BE PLACED IN THE OVERLAND FLOW PATH,

= ALL PROPOSED DEVEL WALL BE SUBJECT TO COUNCH'S CODE OF
PRACTICE FOR EROSION AND SEDIMENTATION CONTROL.

ACTAITIES:

1+ TWOFLOOD EFFECTED HOUSES ARE TO BE VOLUNTARY PURCHASED TO MAKE

WAY FOR THE CVERLAND FLOWY PATH.

=AM OVERLAND FLOWY PATH IS TO BE CONSTRUCTED TO CHANNEL FLOOD
WATERS FROM HABARA VALLEY DRIVE TO THE MAIN NIAGARA PARK BRANCH OF
NARARA CREEW,

o CHAMNEL CONVEYANCE AREA IS TO BE KEPT FREE OF CBSTRUCTIONS,

s A PROGRAM OF REGULAR INSPECTION AND MAINTENANCE OF THE OVERFLOW
PATH AND UPS TREAM CREEX IS TO BE INSTIGATED,

WCLUGING VEGETATION AND SEDIMENT, 8Y REGULAR INSPECTION AND
MAMTENANCE
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smansawme 1% AEP FLOOD EXTENT
4,250 memosmn CROSS SECTION

e 8.3 FLOOD CONTOUR INTERPOLATED
BETWEEN CROSS SECTIONS

CENTRAL MAPPING AUTHORITY
WAP REFERENCE: GOSFORD U2787 - 24

FLOODPLAIN MANAGEMENT PLAN OVERLAY
PRODUCED FOR

GOSFORD CITY COUNCIL - MARCH 1385
CONSULTING ENGINEERS - PATTERSON
BRITTON & PARTNERS

NOTES

1. FLOODLEVELS HAVE BEEN CALCULATED
AT CROSS SECTION LOCATIONS ONLY.

2. FLOOD LEVELS AND FLOOD CONTOURS
BETWEEN CROSS SECTIONS HAVE BEEN
LINEARLY INTERPOLATED.

3. FLOOD CONTOURS DEPICT APPROXIMATE
WIDTHS OF FLOODING ONLY,

4 FLODD UABILITY SHOULD BE VERIFIED BY
GROUND SURVEY.

5. FLOOD LEVELS ARE GIVEN IN METRES YO
AUSTRALIAN REIGHT DATUM.

6. SIZES SHOWN ON THIS PLAN ARE APPROXIMATE
ONLY AND DETAILS SHOULD NOT BE SCALED
FROM THIS DRAWING FOR DETAILED DESIGN
PURPOSES.
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UNC2Z - NARARA VALLEY DRIVE BRIDGE

LOMDITIONS:

ALL PROPOSED DEVELOPMENTS WALL BE SUBJECT TO COUNCIL'S CODE OF
PRACTICE FOR EROSION AND SEDIMENTATION CONTROL

ACTIVITIES:

SN NN AT A NN

BRIDGE CONVEYANCE AREA 1S TO BE KEPT FREE OF OBSTRUCTIONS,
WCLUDING SEDIMENT AND VEGETATION BY REGULAR MAINTERANCE

UNCT - DEANE STREET BRIDGE LENGTHEMING

UNCO - HARARA CREEK FLOODWAY, NIAGARA PARK BRANCH

CONDITIONS:

CONDITIONS:

.

ANY PROPOSED FUTURE DEVELOPMENT OF THE HARARA GENERAL STORE AND
LIOUOR SHOS SHOULD INCLUDE RELOCATION OF THE SHOP OUT OF THE
FLOODWAY.

THE FLOODWAY 1S TO BE MAINTAINED IN PERPETUITY FOR THE PASSAGE OF
FLODOWATERS AND ALL LAND USES ARE TO BE FLOOD COMPATIBLE,

ALL PROPOSED DEVELOPMENTS WiLl BE SUBJECT TO COUNCIL'S CODE OF
PRACTICE FOR EROSION AND SEDIMENTATION CONTROL.,

HO WORK THAT WOULD BMPAIR THE PASSAGE OF FLOODWATERS 1S TO BE
PERMITTED IN THE FLOODWAY,

BUILDING AND FILLING IS PROHIBITED N THE FLOODWAY,

ACTIVITIES:

BRICGE CONVEYANCE AREA IS TO 8E KEPT FREE OF OBSTRUCTIONS,
INCLUDING SEDHAENT AND VEGETATION, BY REGULAR INSPECTION AND
MAINTENANCE.

FENCES OR RIGID PALING, CHAINWIRE OR SIMILAR CONSTRUCTION LIKELY TO
COLLECT DEBRIS ANDI/OR IMPAIR FLODDWATERS ARE MOT PERMITTED IN THE
FLOODWAY.

FOL Ty

PROPOSALS YO CROSS THE FLOODWAY WiTH SERVICES MAY BE PERMITTED,
PROVIDED THAT THE PROPOSALS WERE ADEQUATELY INVESTIGATED AND
DESIGNED IN A MANNER THAT DID NOT SIGNIFICANTLY AFFECT FLOCO-PLOW
LCAPACITY AND LEVELS,

.

ANY PROPOSED WORK WITHIN THE FLOODWAY THAT INVOLVES DISTURBANCE
OF THE EXISTING GRUUND SURFACE SHALL BE BACKFILLED ANDYOR STABILISED
AT THE COMPLETION OF EACH DAY'S WORK,

.

RO DEBRIS OR SEDIMENT 15 TO BE 8TORED OR STOCKPRED WITHIN THE
FLOCDWAY,

ALL PROPOSED DEVELOPMENTS Wil BE SUBJECT TO COUNCIL'S CODE OF
PRACTICE FOR EROSION ANC SEDIMENTATION CONTROL.

ACTIVITIES:

THE FLODDWAY AND CREEK ARE TC BE KEPT FREE OF OBSTRUCTIONS.
INCLUDING SEDIMENT AND VEGETATION, BY REGULAR INSPECTION AND

F .
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UNC3 - KOMNDERIE PARADE CHANNEL IMPROVEMENT AREA

COMEATIONS:

THE FLOOCDWAY 15 TO BE MAINTAINED IN PERPETUITY FOR THE PASSAGE OF
FLOCOWATERS AND ALL LAND USES ARE 1O BE FLOQD COMPATIBLE

«

o NOWORK THAT WOLAD IMPAIR THE PASSAGE OF FLOODWATERS IS TO BE
PERMITTED iy THE FLOODWAY,

.

BUILDING AND FILUING 1S PROHIBITED IN THE FLOODWAY,

FENCES OR RIGID PALING, CHAIMWIRE OR SIMILAR CONSTRUCTION LIKELY TO
COLLECT DEBRIS ANDVOR IMPAIR FLOODWATERS ARE NOT PERMITTED I THE
FLODOWAY,

PROPOSALS TO CROSS THE FLODDWAY WITH SERVICES MAY 8E PERMITTED,
PROWVIDED THAT THE PROPOSALS WERE ADEQUATELY INVESTIGATED AND
DESIGNED IN A MANFER THAT DiD NOT SIGNIFICANTLY AFFECT FLOOU-FLOW
CAPACITY AND 1EVELS

-

ANY PROPOSED WORK WATHIN THE FLOODWAY THAT IVOLVES DISTURBANCE

AT THE COMPLETION OF BACH DAY'S WORK,

[
OF THE EXISTING GROUND SURFACE SHALL BE BACKFILLED AND/OR BTABIISED N

MO DEBRIS OR SEDILIENT IS TO BE STORED OR STOCKPILED WITHIN THE
FLOODWAY,

» SPECIAL BULDING PROVISIONS ARE BE WIPLEMENTED FOR FUTURE
CONSTRUCTION WORK IN THE FLOODFRINGE AREA, TO MAINTAIN FLOOR
LEVELS ABOVE. THE 1% AEP FLOOD LEVEL,

2 ANY REDEVELOPMENT OF PROPERTIES IN THE FLOOD FRINGE AREA SHOWD
BATBFACTORILY ADDRESS THE ISSUE OF SAFE FLOOD ACLESS,

1 e ALL PROPOSED DEVELOPMENTS WILL BE SUBJECT TO COUNCIS CODE OF

PRACTICE FOR ERDSION AND SEDHMENTATION CONTROL.

ACTIVITIES:

& CHANNEL CONVEYANCE AREA IS TO BE KEFT FREE OF OBSTRUCTIONS.
INCLUDING VEGETATION AMO SEDIMENT, BY REGIRAR INSPECTION AND
MAINTENANCE .

I RN 5

AR,

UNC4 - HARARA VALLEY DRIVE AT YURUNGA AVENUE
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CONDITIONE:

®  SPECIAL BULDING PROVISIONS ARE TO BE IMPLEMENTED FOR FUTURE
CONSTRUCTION WORK TO MAINTAIN FLOGR LEVELS ABOVE THE 1% AEP FLOGD
LEVEL

= ANY REDEVELOPMENT OF PROPERTIES SHOULD SATISFACTORILY ADDRESS
THE IBSUE OF SAFE FLOCD ACCESS.

»  NO STRUCTURES WiHICH WOULD SIGNIFICANTLY IMPEDE FLOOD FLOWS
SHOAD BE PLATED iN THE OVERLAND FLOW PATH

s AlLL PROPOSED DEVELOPMENTS WILL BE SUBJECT TO COUNCH'S CODE OF
PRACTICE FOR TROSION AND SEDIMENTATION CONTROL

ACTIVITIES:

»  CHARNEL CONVEYANCE AREA 18 TO BE KEPT FREE OF OBSTRUCTIONS.
INCLUDING VEGITATION AND SEDIMENT, BY REGULAR INSPECTION AND
MAINTENANCE
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1% AEP FLOOD EXTENT

CROSS SECTION

7 FLOOD CONTOUR INTERPOLATED

BETWEEN CROSS SECTIONS

NOTES
1.

CENTRAL MAPPING AUTHORITY
MAP REFERENCE: GOSFORD U2797 - 24

FLOODPLAIN MANAGEMENT PLAN OVERLAY
PRODUCED FOR
GOSFORD CITY COUNCHL - MARCH 1935
CONSULTING ENGINEERS - PATTERSON
BRITTON & PARTNERS

FLOGD LEVELS HAVE BEEN CALCULATED
AT CROSS SECTION LOCATIONS ONLY.
FLOOD LEVELS AND FLOOD CONTOURS
BETWEEN CROSS SECTIONS HAVE BEEN
LINESRLY INTERPOLATED.
FLOOD CONTOURS DEPICT APPROXIMATE

WIDTHS OF FLOODING ONLY.

FLOOD LIABILITY SHOULD BE VERIFIED 8Y
GROUND SURVEY.
FLOOD LEVELS ARE GIVEN N METRES TO

AUSTRALIAN HEIGHT DATUM,

SIZES SHOWN ON THIS PLAN ARE APPROXIMATE
ONLY AND DETAILS SHOULD NOT BE SCALED
FROM THIS DRAWING FOR DETAILED DESIGN

PURPOSES.
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