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FOREWORD

The study was completed in October 1993 and exhibited for public comment in the same year.

This report is an exact copy of the original study and plan completed in October 1993 and adopted

by Council on
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EXECUTIVE SUMMARY

Point Clare, a suburb of East Gosford, is located on a strip of land (approximately 2.8km long)
between Brisbane Water and Brisbane Water National Park (refer Figure 2).

In 1990, the area was severely affected by flood producing storms on both 8 January and 9
February. At least twenty-seven reports of houses being flooded were notified to Council. Many
more properties were affected by floodwaters passing through their yards and entering garages.

Brisbane Water Drive became impassible at the height of the storm.

In response to the concerns of the local residents, Gosford City Council commissioned a
Stormwater Trunk Drainage Study in February 1993. The aim of the study was to develop a
feasible cost-effective combination of mitigation options which would provide 1 in 100 (1%) AEP
flood freedom for the houses, and reduce the frequency of flooding of the properties themselves
to a level acceptable to Council and the Community.

In order to define the drainage requirements necessary to achieve these objectives, a
hydrologic/hydraulic computer model was established for the study area. The model was then
used to assess the existing drainage system behaviour, determine the design 1 in 10, 1 in 20,

1in 50 and 1 in 100 AEP floods, and quantify the relative effects of alternative flood mitigation

measures.

The study determined that the existing pipe drainage system currently has capacities ranging from
less than 1 in 10 up to 1 in 100 AEP in different parts of the system.
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The mitigation measures considered in this study included:

° pipe, culvert and channel amplification,

° extension of drainage lines,

[ additional stormwater pits,

° kerb and guttering,

° road regrading,

° purchase of flood liable properties,

° retarding basins,

L new drainage lines,

o minimum floor levels for new developments.

An important consideration in assessing the level of protection affordable to the area was Council's
budget limitations for stormwater drainage works. The proposed overall drainage strategy for the
area would need to be funded over a number of years. Individual items of work have been costed
and given a priority to assist Council in preparing a Works Programme for the area. The

construction cost of the recommended improvement works is approximately $3.0M.




1. INTRODUCTION

In February 1993, Gosford City Council commissioned Webb, McKeown & Associates to

investigate the Trunk Drainage requirements for Point Clare (Figure 2). The need for an

investigation was highlighted by the incidence of a major flood on 8 January 1992, and a slightly

lesser flood on 9 February 1992.

Twenty-seven (27) residents reported floodwaters entering their houses and many more reported

floodwaters entering garages and/or flowing through their yards. Brisbane Water Drive was

impassable between Koolinda Avenue and Sunnyside Avenue during the peak of the storm.

The investigation was divided into three stages, these being:

Stagel -

Stage II -

Stage I -

Trunk Drainage Study to:
o assess the capacity of the existing drainage system,
. determine sections of the system which fail for various

frequency storms,

. determine overland flow paths and areas of ponding.

Trunk Drainage Management Study to:

o identify drainage strategies or mitigation works to either solve or
minimise the flooding problems within the catchments. (Although
Gross Pollutant Traps (GPT's), Nutrient Filters (NF's) and erosion
control do not form part of the trunk drainage works,
consideration was given to the provision of GPT's, NF's and
embankment protection measures in the Management Study.)

Trunk Drainage Management Plan to:

o identify the works best suited to achieving the primary aim of
Council, that is to relieve flooding so that all houses (where
feasible) are flood free up to the 1 in 100 AEP standard.




2. STAGE 1 - TRUNK DRAINAGE STUDY

2.1 Catchment Description

The upper third (approximately) of the catchment lies within Brisbane Water National Park, and
consists of heavy vegetation on steep terrain. The terrain is underlain with sandstone, and rock

is exposed in some of the defined waterways.

The lower two-thirds (approximately) of the catchment is made up mainly of free-standing
residential buildings with small pockets of medium density housing, schools, and commercial

development. This developable portion of the catchment is almost fully developed.

2.2 Data Collection

To effectively carry out the study various information had to be assessed, including historical flood
data, details on the existing drainage network, surface levels, etc. These were required to
understand the physics of flooding behaviour in the catchments. Sources of information were

Council records, resident interview information, flood marks, etc,

2.2.1 Council Records

Council provided the following:

o 1 in 4 000 scale plans showing most of the existing drainage layout, including pipe sizes
and locations of pits,

° design plans showing some pipe invert levels,

. correspondence files, in particular arising from the 8 January, 1992 and 9 February,
1992 storms.

The lateral extent and likely causes of flooding from the January and February 1992 storms are

described in the following sub-sections which are based on identifiable localities.



Coolarn Avenue

One commercial site was identified as being affected by flooding above floor level from resident
interview information. Flooding was primarily due to runoff from the upper reaches of the
catchment (mainly from Brisbane Water National Park and the cemetery) which ponded at the low
point in Coolarn Avenue near its intersection with Brisbane Water Drive. A single 375mm
diameter pipe drains this catchment, and this appears inadequate to prevent floodwaters ponding

at the low point.

Wendy Drive to Brisbane Water

At the upper end of Wendy Drive, three defined watercourses in the National Park enter the

residential area at the following locations:

L rear of Lot 14 (No. 67) Wendy Drive,
° between Lot 56 (No. 81) and Lot 57 (No. 83) Wendy Drive, and
o adjacent to Lot 63 (No. 95) Wendy Drive.

Three houses in Wendy Drive and one house in Golden Avenue were identified as being affected

by flooding above floor level from resident information.

The National Park makes up more than 75% of the catchment draining to the open channel
between Wendy Drive and Golden Avenue. The runoff from the National Park is thus a
substantial proportion and results in the flooding of houses and properties located on the eastern
side of Wendy Drive and backing onto the National Park. These properties are also on the low
side of Wendy Drive.

At Brisbane Water Drive the culverts became blocked by debris (mostly garden clippings) and
resulted in floodwaters overtopping the road and entering the Ambulance Station building.



Henman Close to Brisbane Water

Twelve (12) houses were identified as affected by flooding above habitable floor level from
Council records and resident information. All the houses flooded were between Brisbane Water

Drive and Brishane Water.

Two open earth channels to the south of Henman Close and Robson Close divert the runoff from
the National Park into an open channel between Robson Close and Coral Tree Place. The open
channel then runs parallel to Girralong Avenue to culverts at Brisbane Water Drive. In the 1992
storms the floodwaters overtopped the culverts and flowed on to and across Brisbane Water Drive
(the culverts became blocked by debris carried by the floodwaters). The land bounded by Brisbane
Water Drive, Jirrah Avenue, Bryline Drive and Byarong Avenue became the flow path for the
floodwaters draining to Brisbane Water. Lack of secondary flow paths resulted in ponding in

Bayline Drive and Byarong Avenue.

The properties to the east of Henman Close and backing on to the National Park, suffered damages
from excess runoff emanating from the National Park and passing through their properties. Land
slippage caused by either prolonged saturation and/or erosion is an additional concern for the same

properties.

Tania Drive and Koolinda Avenue

Properties on the high side of Tania Drive experienced excess runoff from the National Park
passing through the properties to Tania Drive, and then on to the low point at the head of the
cul-de-sac. A cutoff drain lying between the properties on the high side of Tania Drive and the
National Park was inadequate to re-direct all the runoff from the National Park to a pipe drain in
Koolinda Avenue. At the low point in Tania Drive floodwaters overtopped the kerb and flowed
through four properties on their way to Koolinda Avenue. Some of this runoff flowed down
Koolinda Avenue, whilst the remainder crossed Koolinda Avenue and flowed through the grounds

of Orana Village. The runoff flowing down Koolinda Avenue was increased by runoff from Grace



Avenue. When the combined runoff reached Brisbane Water Drive, sufficient runoff overtopped
the kerb to flow through the three properties at the corner of Brisbane Water Drive and Jirrah

Avenue.

Fiona Street to Brishane Water

Three (3) houses in Althea Place were identified as being affected by flooding above habitable
floor level from Council records and resident information. Flooding was due to overland runoff
in the upper parts of the catchment ponding at the lower (downstream) end of the catchment, and
the lack of a suitable secondary flow path to Brisbane Water. Some properties in Clematis Place
were similarly affected. Elsewhere there was minor flooding of yard areas at the end of low

points, eg., at both ends of Fiona Street.

Karranga Avenue to Brisbane Water

No houses were identified in this area as affected by flooding above floor level. Two properties
at the upper end of Scott Street reported runoff from Scott Street entering their properties. The

problem appears to be caused by pipes used for driveway crossings in the table drain.

Hughes Street to Brisbane Water

No houses were reported to have been flooded in this area. Council reports indicate some minor
overland flow problems from the National Park to Talinga Avenue and Nokia Avenue, and

overflow from Nokia Avenue to properties on the low side.



Melaleuca Crescent to Victory Parade

Approximately seven houses were identified as being affected by flooding above habitable floor
level from Council records and resident information. Flooding was primarily due to an under

capacity pipe being laid in what was previously an open watercourse.

Runoff from the National Park is conveyed in two well defined watercourses which are then piped
where they meet the upper limit of the residential development. The pipes are laid in what use to
be the old watercourse at the rear of properties fronting Melaleuca Crescent. The pipe, when it
reaches Melaleuca Park, reverts to an open earth channel until it reaches Glenrock Parade. From
Glenrock Parade the flow passes through a series of culverts at Glenrock Parade, the Railway Line
and Victory Parade which are linked by open channels.

During the storms in 1992, the covers on the stormwater pits were blown off by the water pressure
in the pipe system. This usually happens where a steep pipe on the upstream side joins a pipe on
a much flatter slope on the downstream side. Only by having a significantly larger pipe on the

downstream side can this problem be prevented.

Where pit covers were blown off, stormwater then flooded out to flow overland through
backyards. Residents reported that flows were sufficiently large to flatten fences and damage
retaining walls.

At the eastern end of Victory Parade significant surface flows emanated from the properties
fronting Noonan Point Avenue. These flows made their way to Brisbane Water via the properties

located downstream of Victory Parade.




2.2.2 Resident Information

In order to verify and expand on Council's data base, standard interview sheets were distributed
to residents in known flood liable areas. Qut of a total of 100 interview sheets distributed, 57
replies were received. These are attached as Appendix C.

2.2.3 Survey

Surveys were carried out in each of the four open channels. The purpose of the surveys was to:

L obtain channel cross-sections,

o obtain culvert details,

L obtain road levels at culverts,

° utilise this information to set up a hydraulic model to determine flood profiles.

2.2.4 Catchment Topography

The catchment is generally very steep at the upstream end with slopes becoming mild midway and
flat towards the outfall.

On the steep slopes sandstone was exposed in a number of locations indicating a shallow soil
profile (and hence low infiltration rate) and, in combination with the steep slopes, likely to result

in very short times of concentration.

At the downstream end of the catchment, where the ground flattens, sandy soils were visible on
the surface. Travel times would be longer in these areas and infiltration rates would be higher due

to the sandy soils.




2.2.5 Public Utility Services

To ensure the feasibility of drainage works proposed in this study, it was necessary to search the
location of existing services in roadways, proposed drainage easements and proposed drainage

reserves. The services investigated were - Sewer, Water, Gas, Electricity and Telecom lines.

23 Design Rainfalls

Design rainfall intensities for the catchments were estimated using the data and procedures
documented in Chapter 2 of Australian Rainfall and Runoff, 1987 (AR&R) (Reference 1). Table
1 presents the intensities obtained for a range of storm durations and frequencies. The rainfall
intensities fall between those quoted by Council in their Design Manual for Woy Woy and Narara
(Reference 3).

The design storm temporal patterns were obtained from Volume 2 of AR&R.

TABLE 1
Design Rainfall Intensities at Pt Clare
(mm/h)
Duration Average Recurrence Interval (years)
10 20 50 100

Smin 167:4 -190:6 _220.6 | 243.3. .
6 min 157.3 179.3 207.6 229.0
10 min 129.7 | 148.0 171.6 |- 189.5 |
15 min 109.1 124.6 144.7 160.0
20 min 95.5" 109.2 | 127.0 1405
25 min 85.7 98.1 114.2 126.4
30 min | 782 89.6- 1044 | 1156
45 min 63.3 72.6 84.7 93.9
1.0hour 54.0 62.1 72.5 805
1.5 hour 43.0 49.5 57.9 64.4
2.0 hour L 364 a0 w2 b sgp




24 Hydrologic and Hydraulic Modelling

A suitable hydrologic/hydraulic model for analysing stormwater systems such as the existing and
proposed systems at Pt Clare, is the mathematical computer program ILSAX (Reference 2) which
is recommended in AR&R. ILSAX calculates runoff hydrographs for each sub-catchment and then
models the hydraulic flow through the system as non-pressurised pipe flow and overflows. In
addition to using ILSAX, the hydraulic behaviour of the proposed stormwater drainage systems
fdr each of the main drainage lines were further analysed using the Hydraulic Grade Line (HGL)
method.

Analysis of the hydrologic behaviour of a catchment using ILSAX follows through a sequence of
logical steps. Runoff hydrographs for each sub-catchment are generated using the time-area
method. Each sub-catchment is split into paved areas and grassed areas. A time of concentration
for the paved area and grassed area for each of the sub-catchments is estimated based on sub-
catchment size, slope and shape, and by considering the available flow paths and obstructions to
flow. Rainfall hyetographs are calculated using design rainfall intensities and design temporal
patterns from AR&R. These are changed into paved and grassed area hydrographs by considering
the contributing runoff area (which is less than the whole sub-catchment area before the time of
concentration is reached) and then subtracting losses. Infiltration losses in grassed areas are
modelled by Horton's infiltration equation. The paved and grassed area hydrographs are then
superimposed to give runoff hydrographs for each sub-catchment,

Each sub-catchment hydrograph corresponds to an inflow point (pit) in the pipe system. At each
inflow point all of the hydrograph is modelled as entering the pipe system. This inflow
hydrograph is combined with the hydrograph already in the pipe system at that point and then

routed downstream.

Hydraulic behaviour is modelled by ILSAX using a simple steady-flow, open-channel model. This
represents pipe flow as just full but not under pressure. Therefore the pipe sizes chosen by ILSAX
are generally conservative because it does not consider the extra flow carried under pressure.
However, ILSAX does not model shock losses at junctions. These losses are significant when
velocities are high, typically when lines are on steep grades. Hydraulic analyses of the proposed




systems for each catchment were subsequently carried out using the HGL method to account for

pressurised flow and pit losses.

Each existing drainage system layout and total inlet capacity was modelled (refer Figures 4A, 4B
& 4C). The model was run in design mode for the 1 in 10, 1 in 20, 1 in 50 and 1 in 100 AEP
rainfalls for a range of storm durations. In design mode ILSAX automatically sizes the pipe

required to convey the peak flow calculated for each pipe reach.

The capacity of the existing system was estimated by comparing the calculated pipe sizes with the

existing sizes. The results are shown in Appendix A.

Each proposed drainage system layout, as shown on Figures 5A, 5B & 5C, was modelled using
ILSAX in design mode for the 1 in 10, 1 in 20, 1 in 50 and 1 in 100 AEP rainfalls for a range of
storm durations. The results are also shown in Appendix A. From these results design peak flows
were selected for the Hydraulic Grade Line (HGL) analysis of the drainage system proposed in the
Management Plan. HGL analysis of the proposed systems are presented in Appendix B.

The 1 in 10 and 1 in 100 AEP storms were selected for sizing the conduits for the following

reasons:
i) the 1 in 100 AEP storm is Council's designated storm for isolated low points,
ii) the 1 in 10 AEP storm is Council's designated design standard for a street with an

overflow or bypass along the street.
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3. STAGE II - MANAGEMENT STUDY

3.1 Drainage Strategies

3.1.1 General

Stormwater trunk drainage strategies can be categorised as either structural or non-structural. The

purpose of such strategies is to reduce damages caused by drainage surcharge.

Structural measures control surface flows by physical means. Structural measures to reduce flood

damages include:

L amplification of the existing drainage system,

L diversion of flow into adjoining catchments,

o provision of secondary flow/overland flow paths,

] provision of flood storage/retarding basins,

° improvement of the hydraulic efficiency of the existing system.

Non-Structural measures are intended to lessen the extent of damages by ensuring that all

development within the catchment is flood compatible. This is generally accomplished by:

° Flood Proofing:- changes made to buildings to minimise flood damages. These
measures are usually carried out on a house by house basis.

] Planning and Building Regulations (zoning): - in this study area, each of the
catchments is almost fully developed. However, ensuring the regulations properly
address the control of catchment re-development with respect to flooding, will provide
benefits in the future.

L Permanent Evacuation (Voluntary Purchase) - the nature of the flood problems
within the catchments would not appear to warrant such measures considering the high

capital outlay that would be involved.
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The drainage strategies considered in this report are based mainly on the structural measures

referred to above.

3.1.2 Pipe System Amplification

The existing drainage systems for this area:

° were inadequate to control flooding as evidenced in the January and February, 1992
floods,
° do not satisfy Council's current drainage requirements as set out in Reference 3. This

has resulted from changes such as:

. higher design standards,

o increases in design rainfall intensities,
. higher community expectations,

. increases in average house size,

. increase in paved area.

The capacity of the existing pipe system could be increased by either:
° supplementing the existing pipes with additional pipe(s) in parallel to increase the total
capacity to meet Council's standards, or

o where space is limited, removing the old pipes and replacing them with larger ones.

The second option does not utilise the capacity of the existing pipes and would in most cases be
more expensive. However, in certain circumstances it may provide a more practical solution, for
example, if easement widths or existing pipe and pit configurations are not favourable to the
installation of a parallel pipe. In such cases the construction costs of installing a parallel pipe may
be greater than replacement by a single larger pipe. The age and condition of the existing pipes

and the water tightness of pipe joints may also warrant total replacement in some cases.
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3.13 Kerb and Gutter

In steep catchments, stormwater runoff which is generated on the high side of a road often crosses
the road to flow down driveways on the low side of the road. To reduce the incidences of this

problem, the following measures could be employed:

° provide kerb and gutter or catch drains on the high side of the road and drain to gully
pits,
° provide kerb and gutter on the low side of the road and ensure laybacks (driveway

entrances) are at least sloped to approximately the same height as the top of kerb (refer
Sketch 1 - Gosford City Council's standard access for properties on the low side of the
road),

° provide raised kerb and gutter (up to 200mm may be considered) to increase the gutter

flow capacity.

3.14 Stormwater Collection Pits

In the hydraulic analyses, stormwater collection pits located in road gutters were assumed to have
an inlet capacity of:
0.1m*/s when on grade,

0.2m*/s when located at a low point.

(These inlet capacities are based on pits commonly used by the Roads and Traffic Authority and
on research by the then Department of Main Roads - Reference 5.)

To improve the inlet capacity of standard stormwater pits the following measures might be

considered:

° using welded steel grating (see Sketch 2) instead of cast iron grating. (Cast iron
gratings were commonly used before the 1950's, however they are inefficient in
transferring runoff from road gutters into stormwater pits due to their small openings.

Welded mild steel grates with a much larger combined opening area are preferred.),
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. ensuring throat depths of kerb inlets are at least 120mm for a 150mm raised kerb,

° using extended kerb lintels (1.8m minimum and 3.6m maximum opening length),

° using grooved gutters to direct the flow towards the throat,

] using deflector humps in the gutter (especially on steep slopes) to direct the flow to the

throat.
3.1.5 Extension of Drainage Lines

By extending existing lines with additional stormwater pits the volume of overland flow or street

flow can be reduced.

This measure would have to be preceded by amplification of the existing drainage lines
downstream to convey the extra flow. If this was not done, then the existing system would

surcharge and could adversely affect different properties from those already affected.
3.1.6 Retarding Basins

Where space is available retarding basins might be constructed to temporarily hold the floodwaters
and release them at a rate no greater than the downstream system capacity. Retarding basins for
small urban catchments are best located near the top of the catchments. A reasonably level open

space area is best suited for such purposes.
3.1.7 On Site Detention

On site detention might be considered for future small unit, villa, townhouse or commercial
developments in order to temporarily store floodwaters and ensure that the peak rate of release is
no greater than that prior to the development of the site. This would not solve existing flooding
problems, but it would control the extra runoff generated by the increase in roofed and paved

areas.



-15-

3.1.8 Regrading of Roads

Roads are typical overland flow paths for stormwater flows. In general, residential pipe drainage
systems are designed for the 1 in 10 or 1 in 20 AEP floods. The excess flow ina 1 in 100 AEP
flood is conveyed by roads, drainage reserves, pathways, cycle tracks, public reserves, drainage
easements, etc., before discharging into a downstream trunk drainage system capable of conveying
the 1 in 100 AEP flood.

To reduce the concentration of flow at drainage problem spots, road profiles can be reshaped to

direct overland flows along paths that have spare carrying capacity.

3.1.9 Dual Occupancy

The number of dual occupancies in the catchment is minimal, however this could potentially
change due to recent policy directives by the State Government. The probable impact on the

stormwater drainage regime would be to decrease the time the runoff takes to reach the outfall.

In physical terms, redevelopment of one dwelling per lot to two dwellings per lot means extra
paving and roofing which decreases the area allowing direct infiltration into the ground and
thereby increases the amount flowing overland as surface runoff. The likely impact of dual
occupancy on design flows is accounted for in the ILSAX model by reducing the percentage of
grassed area and increasing the percentage of paved area whether connected directly or indirectly

to the drainage system.
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3.1.10 Overland Flow Paths

An overland flow path or secondary flow path is a location where water flows when the capacity
of the primary drain is exceeded. It can be natural or man-made. It is usually designed as an
emergency flow path to prevent houses and other property from being flooded when underground
drainage capacity is exceeded or where there is the potential for drains to block. In contemporary
town planning practice, roads are often located to act as minor overland flow paths. Where
overland flow exceeds the capacity of the roadway to safely convey the flow, then drainage

reserves are established. This is common practice in new subdivisions.

In earlier town planning practice it was common to locate minor waterways at the rear of
properties. Also the standard for pipe capacity was usually limited to the 1 in 5 AEP peak flow.
Evidence of this practice is clearly demonstrated in the Melaleuca Crescent area. Flooding is
common where developments have been allowed to proceed adjacent to waterways. The flooding
is exacerbated by the construction of solid fences, garden sheds, carports, and houses in or to close
to the waterways. Where drainage easements have been provided over these waterways, the
planting of dense vegetation together with some of the abovementioned obstructions to the flow

is enough to redirect floodwaters into houses.

Often the only solutions available to Council to rectify the inadequacy of overland flow paths is

to:

° acquire the land retrospectively,

° provide pipe drains to the 1 in 100 AEP capacity,

° intercept some of the overland flow and redirect either in a pipe system or open channel

to a safe discharge point.



-17-

3.1.11 Minimum Floor Levels

On lots which are known to be subject to flooding, Council has a policy of setting a Minimum

Floor Level (MFL). The MFL is usually 0.5m above the 1 in 100 AEP frequency flood height

as determined by Council from analysis or from historical floods. This is compatible with the

following:

° Floodplain Development Manual of NSW which advises "a freeboard of 0.5m for floor
levels above the designated flood level with provision for departure where damage
potential is low",

L Local Government Floodplain Management Policy which states "where applications for
new residential developments in flood liable areas are considered, Council should
require the applicant to lodge a survey plan showing the relative ground levels, floor

levels and location of existing buildings. These levels should be specified to A.H.D.

Floor levels of all habitable rooms should be specified in terms of Design Floor Level
(DFL) and should be not less than 0.5m above the flood standard. A certificate by a
registered practicing surveyor certifying the level of the completed building should be

required.

Where in the opinion of Council, a proposed development could sustain structural
damage by flooding, no work should be allowed to commence until the applicant obtains
and submits a certificate of structural adequacy from a qualified structural/civil

engineer".

The latter policy should also apply to redevelopment of sites which are subject to flooding.




3.1.12 OQutfalls

The invert levels of outfalls from the catchment are critical to ensure that:

. the outfalls are high enough to avoid silting from the build up of mud in the bay,

o the outfalls are low enough to provide a reasonable grade for the pipes leading to the
outfalls thus ensuring adequate velocities to keep the pipes clear, i.e., to prevent silt

settling out.
3.2 Gross Pollutant Traps & Nutrient Filters

Gross pollutant traps (GPT's) and Nutrient Filters (NF's) have in recent years become an integral
part of urban stormwater drainage systems. GPT's are used to reduce the quantity of litter and
coarse sediment being discharged into creeks, rivers, lagoons, bays, etc. It is now common
practice immediately downstream of GPT's to construct nutrient filters (which are also known as
macrophyte ponds or water quality control ponds). These artificial wetlands are filled with both
submerged and emergent macrophytes to assist in the removal of nutrients from stormwater
inflows. In general it is recommended that up t0 0.5% of a catchment be set aside for nutrient
filters (Reference 6).

GPT's can create significant head losses in a drainage system and therefore the retro-fitting of such
a structure to a drainage system must be carefully analysed to ensure it does not adversely affect
the hydraulic efficiency.

This catchment is almost fully developed and areas for GPT's are restricted to existing drainage
reserves, park areas, and the Council owned land downstream of the Railway Line and along the

foreshore,
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3.3 Drainage Management Options

For each of the sub-catchments, up to three alternative management options for each segment of

the drainage system are presented in the following tables and on Figures 6A, 6B and 6C.

The costs associated with each item in the various options have been estimated by using unit rates
supplied by Council's Engineering Department. The costs include all pipe and channel work

required as well as culverts and services relocation (5% of the total cost).
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4. STAGE III - MANAGEMENT PLAN

The Point Clare Trunk Drainage Management Plan constitutes the third stage of the drainage

management process.

The Drainage Management Plan consists of the following:
® a review of all the drainage options listed in Stage II,
e recommended drainage works,

e priorities of the reccommended drainage works,

e short term recommendations,

e cost of the recommended drainage works,

and provides the basis for the future management of trunk drainage works and flood liable land
within the catchments.

A Management Plan for each of the sub-catchments is provided on Figures 7A, 7B and 7C. A full

description of each of the Management Plans is given in the following tables.

The priority or ranking of the recommended drainage works is based on the need to:
e maximise the number of houses or properties that are made flood free up to the 1 in 100 AEP

flood, and
e ensure that the proposed drainage works do not worsen the flooding situation elsewhere.



-30-

The following priority system was developed for the catchment to assist in the budgeting and
staging of the proposed works. It is based on the least cost to provide flood relief.

Priority Description
1 These works would provide immediate benefit to existing flood liable houses.
2 These works would provide immediate benefit to existing flood liable properties.
3 These works are necessary to raise the capacity of the drainage system to Council's

existing standard.

4 These works, although not related to improving the drainage capacity, would
improve the water quality being discharged into Fagans Bay or The Broadwater.

The priority system has been used in Table 3.
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5. DISCUSSION

The Management Plan presented in this report has been selected on the basis of:

® being socially the least disruptive (minimum purchase of existing homes),

e providing flood freedom up to the 1 in 10 AEP (10%) flood except for the low areas in the
vicinity of Brisbane Water,

® providing a safe passage for floodwaters in excess of the 1 in 10 AEP flood and up to the 1 in
100 AEP flood, and

® being cognisant of cost.

The drainage system recommended in the Management Plan does not solve all the flooding to
Council's designated 1 in 100 AEP design storm. Minimum floor levels have been specified for
those areas which cannot be effectively and efficiently serviced to this standard. Those areas
adjacent to Brisbane Water which are subject to flooding have generally been noted on the Lower
Narara Creek Floodplain Management Plan prepared by Council and adopted in May 1991.

To implement all of the drainage works in the Management Plan will take many years depending
on when funds become available. In the short term it has been necessary to set minimum floor

levels for locations that are in or close to known flood liable areas.

In the Management Plan, the recommended works have been ranked, i.e., given a priority order.
It is important that the recommended sequence of works be followed in priority order to ensure

that flooding is not exacerbated elsewhere as works are progressively implemented.
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FIGURE 3A
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FIGURE 3C

EXTENT OF FEBRUARY 1992 FLOOD
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FIGURE 4C
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FIGURE 5C

ILSAX MODEL LAYOUT
SUB-CATCHMENTS O - W
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FIGURE 6A

MANAGEMENT OPTIONS
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FIGURE 7A

MANAGEMENT PLAN
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FIGURE 7C

MANAGEMENT PLAN
SUB-CATCHMENTS O - w
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SKETCH 2

WELDED STEEL GRATING
FOR INLET PITS
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SKETCH 3
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APPENDIX A
ILSAX (Hydrologic & Hydraulic) RESULTS
'EXISTING AND PROPOSED SUB-CATCHMENTS
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APPENDIX B
HYDRAULIC GRADE LINE RESULTS




HEC REBULTS
A) WEND CATCHMENT xs DIST (m) M mAHD) Q (md/e)
1 [ 1.50 74
2 b, ] 158 ws
Brisbane Waer Drive Halght 150
3 15 1.00 195
4 100 1.00 18.2
s [ 213 178
] F) 248 17.0
7 [ 288 180
8 ] arn 107
] ] am 105
Priewtey Pde Height 6.30
9.1 2 472 105
K 0 an 10.7
10 1 270 47
1" © aae 47
Wendy Drive Height 408
12 ] 405 43
13 50 408 43
Coolam Ave Helght [¥ 7]
13.4 2 408 43
8) GIRR CATCHMENT xS DIBT (m)  H (mAHD) Q (md/y)
0.8 [ [ X1 103
Brisbane Waws Drive Helght 6.57
1 o 8.2 10.3
2 80 740 9.7
] 0 852 0.2
4 40 ¥ (Y]
5 @0 10.2% (Y]
(] 2 1095 a9
Notthwind Ave Haight 177
? % 1.80 82
[] [ 13.08 21
] 70 1443 17
10 ) 15,88 1.4
C) TAKA CATCHMENT X8 DIST{m)  H (MAMD) Q (mdve)
09 [ 238 a8
Brishane Water Drive Height 432
1 0 8.5 38
2 80 8.0 a4
] [ ] 8.5 20
4 [ T84 24
[ ] 0 1202 1.9
D) MELA CATCHMENT (Exioting) xs DISY fm) W (MAMD) Q mn)
1 [ 150 1.7
Victory Pde Height 1.8
2 11 153 154
] [ 1.85 154
Brisbane Water Drive Helght 220
4 70 (X ) "7
[ 1 0w 143
Glenrock Pde Height 4.8
Y | 1* . 138
7 (] [T ) 18
[] [ ] [T 104
[ 50 0.00 100
D) MELA CATCHMENT (Futsre) xs DISTm) M (mAHD) Q (m3/e)
{with Retarding Basin)
1 0 180 10.7
Victory Pde Height 1.
] ® 108 154
3 [ 102 165.4
Briabane Waws Drive Haight 220
4 7 347 "7
s 1" 3.48 "3
Glanrock Pde Height o
] 1] 3.00 1.
7 ] 400 1He
[] [ a2 104
] 80 4.08 10.0




End of Report



