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EXECUTIVE SUMMARY

Urban Context

Ewey Cresk Is a waterway that s fyplcal of the many uibankzed sub-catchments which
fead Into Port Hacking on metropolltan Sydney’s southem boundary.

The Creek lies near the centre of Sutheriand Shire. 1t is less than 2km long and drains an
area of approximately 167 hectares, extending from around Gymea railway station in
the west, through Miranda, to Yowle Bay.

Landuse within the catchment has Intensified over recent years, and In view of the
increasing density of residential and commerclal activity planned. both Counell and
the community agree that the creek’s remnant naturat characteristics deserve

recognition and careful management.

Management Objectives, Problems and Issues

The creek’s appearance and natural systems indlcators have led fo concern about
further Impact from development, and a deslre to rehabllitate the waterway In line with
the objectives sat for this study:

. To transform a degraded creek system Into a valuable passive open space
coiridor

. To control drainage with a view to minimizing erosion and floodIng rlsks

* To retain the natural appearance of the creek as far as Is practical

. To protect the viabillty of the creek as o natural system for vegetation and -
wildiife conservation

. To control water pollution and upgrade the aquatic environment to meat EPA
stondards-

To address these objectives the study has Involved

. Ar.\clys[s by the Study Team and Councll Officers of the area’s resources, s
well as the anticlpated effects of impacts on the cteek catchment

. Ualson with representatives of the local community In determining issues in the
creek that are of concem, and the options gvallable to deal with them

. Investigation of Authorities’ Interests, standards, State guldslines and sources of
assistance avaliable in relation to Councll’'s management responsibiity

EWEY CREEK MANAGEMENT PLAN'
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Management Plan Proposals

As a result of these conslderations a Concept Plan for Ewey Creek Is proposed and a
range of Strategles for s orderly. long term Implementation are suggested.

The Concept Plan is centred on re-establishing the creek as a viable natural system
and valued component of its urban setting. It seeks to rehabliitate the vegetation
cover, primarlly with ittoral ralnforest specles, Infegrated with water quality confrol
measures, and low key passlve recreation developments In existing open space
reserves. Elements of the Plan include:

Two gress poliutant fraps recommended for construction at Kah Place and the
Old Quany site north of President Avenue, with the addition of arfificlal wetiarids
to augment the effects of the fraps In Improving water quality.

The establishment of a linked system of open space and landscqpe
upgrading along the creek In a corrldor of minimum 20 metres width Is
considered desirable, but will only be achleved as redevelopment ccours
and dedication of the necessary land Is effectad In the long term,

similar incremental Improvements to creek bank profiles, and the design of
walls and pathways within the comldor are proposed, both to dlleviate the
effects of flooding and to create a more natural character along the
waterway.

An Important component of the Plan is the concerfed promotion of the
Strategles by Councll, and an education and awareness programme belng
mounted within the wider community. People’s lifestyles and activities directly
effect water quality and urban bushiand, and thls responsibliity must be
understood and acknowledged In order fo Improve the creek environment.

The Strategies for creek management and rehabliitation fall Into three categories, and
some key elements of each are:

»

Water, Conservatlon and Qpen Space Management
- Irriprovemant to water quality In Ewey Creek by Instaliing water
‘- management devices and reducing degrading factors within its
catchment
- use of local stone in eroslon conirol measures

- pipe sections of the creek In namow reaches

- axtand street sweeping programme

engage in bush regeneration and weed eradication programmes
Landscape Character and Visual Appreciation

- anhance character and access to exisling open space reserves

- encourage views Info creek corrdor fiom surounding high land

- undertake a tree planting programme o emphasise the creek
location

- better Identify park entrances and Improve appearance

- ensure security and safety In new park extensions

EWEY CREEK MANAGEMENT PLAN'
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. Landuse, Access and Recreation

- adopt draft Development Control Plans (DCP’s) for the creek environs
with amendments arsing from this Plan

- extend the open space coridor by dedications from related
development sites

- increase recreational range consistent with passive character of the
corldor : :

- facliitate access for better waterway management and padestﬂc:'n
convenlence

- encourage disabled user and pram Accass 10 open space system

implementation

The realization of the proposed Concept Plan will depend on the continued
application of good detalt design. as well as major intfiatives in creek rehabillitation.

A range of typical construction detalls, sultable materlals and plant species are
provided to asslst this ongoing process.

The capltal cost Invoived In developing aspects of the plan may be substantial in
relation to Councll’s overall budget responsibliies. The Kiah Place GPT, far example, Is
estimated at $340,000, while park enhancement and bush regeneration of the Old
Quarry site Is estimated at $370,000. Other examples of project costs are Included to
assist Councll In determining the relative value In its works programme for the Shire.

It is stressed. however, that capital costs are not the only aspects that should be
considered In evaluating the creeks rehablifation. Public health benefits, Improved
satety and recreational values are some of the less tangible, or more far reaching
foctors that must also be welghed In detamiining the Implementation stage.

To assist with the pregramming of the Management Plan, two levels of priority are
identified for the bulk of the strategies, with a further Indication of the ease of
Implementation for each, The GPT at Kiah Place, for example, Is both high pricrity and
consldered suitable for short term implementation.  Other Inltiatives, such as land
dedlcation and some detalled DCP’s for the catchment, are Indicated as long term

elements on the Plan.

A schedule of possible sources of additional funds is provided as an ald to Councli's
budgeting and implementation programme.

EWEY CREEX MANAGEMENT PLAN'
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INTRODUCTION

BACKGROUND

sutherland Shire has developed Into an orea of marked contrasts, contalning as [t
does substantlal fracts of generally undisturbed bushland and dramatic estuatine
creaks, yet having at its populated heart a highly urbanised infrastructure that has. In
places, all but obscured the evidence of ifs rich onginal natura! iandscape.

Ewey Creek lying almost at the geographical centre of the Shire (see figures 1 and 2)
provides the very evidence of the latter stages of the impacts of that process of
urbanisation, displaying many of the signs that hint at an advanced stage of natural
systams degradation.

The principal evidence of these Impacts may be seen in;

- Water quality: -Poor water quality due to minimal-poliution and siitafion control within the

catchment.

Tree canopy changes: Loss of native species in the canopy and lack of canopy
continulty, owing to growth of weed specles freas.

Bark eroslon: Undercutting due to uncontrolled stormwater at peak flows.

Construction features: Visually distuptive elements within the creek, mostly evident frorm
inappropriate construction design for stormwater features.

Weed Invasion: Substantial loss of native shrub and fleld layer owing to the Invaston of
exofic weed species and lack of adequate and appropiate malntenance.

Dumping: Depositing of garden and other waste within the publlc land.

Recreation: Limited access and opporunity due to unstructured nature of the open
space componenis of Ewey Creek.

Yat des{:lté thase continued threats the creek cortrddor retains many atiractive natural
faatures that suggest that the process of revival is by no means beyond the regim of
practical and affordable strategles.

Underlaying the many threats that face Ewey Creek are the three key impacts of
urbanisation that are common to many of the bulit tandscapes In Sutherland and
indeed throughout metropolitan Sydney; strategles that appropriately address water
management., vegetation management and communfty Invoivementin the care and
control of Ewey Creek wiil ulfimately lead to @ ravival of the Creek to a heqithy and
atiractive resource that can once more be a source of pride and enjoyment for the
local community.

EWEY CREEXK MANAGEMENT PLAN
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THE NEED FOR A MANAGEMENT PLAN

Both the Councll and the local community have been aware for some time of the
Impacts and threats to Ewey Creek and have adopted specific Initiatives from fime to
time to attempt fo address such lssues. '

Nonetheless, the Inter-related and offen complex nature of many of the threats to the
health of the Creek require a co-ordinated approach to the assessment of the source
of those impacts (and thelr consequences} and provide coherent strategles to
reverse or halt the negative procasses.

A Management Plan is the appropriate mechanism for such an approach, bringing
together the substantial body of information that exists on the creek’s natural systems
and water management , assessing the Inter-relationship of contributing Impacts and
recreation opportunities, evaluating community attitudes and setting out clear cuf
strategles with priorities for action ard thelr implicit costs.

The completed Management Plan then provides a practical working teol for future
planning within the catchment, guidelines for community involvement and the
approaches to be adopted In developing detailed designs for recommended
projects within the Creek.

In undertaking this Siudy and preparing the Plan, the specific objectivas set by Council
have been Important considerations. The five objectives summarised In the bref
require that an overalt concept and management strategles be proposed:

. to transform a degraded creek system Into a valuable passive open space
cormldor

. to contro! dralinage with a view to minimising eroslon and fleoding rsks

. 1o retaln the natural appearance of the creek as far as Is practical

) to protect the viablity of the creek as a natural system for vegetation and
wildlife consarvation

. to control water pollution and upgrade the aguatic snvironmant to meet EPA
standards

+

THE PLANNING CONTEXT

The existing Miranda Centre Droft Development Control Plan (DCP) which contalns fhe
Ewey Creek comidor permits and encourages the development of medium density
housing on the properties adjeining and surourding Ewey Creek, Councll [s thus
currently considering a number of applications tor medium density developrnent
adjolning the Creek conidor. ’

With the expected residential infensification of the area, there must inevitably be fusther
pressure placed on Ewey Creek. woth In terms of Its avallability for public enjoyment
and in relation to the impacts on the Creek’s natural systerns,

Councll have prepared two Draft Development Plans (humbers 156 and 22) for

precincts within the draft Miranda DCP with plans for further precincts that adjeln Ewey
Craek.

EWEY CREEK MANAGEMENT PLAN
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Whiist the DCPs for these precincts (and the development consents that result) must
necessarlly be compatible with the alms and strategles developed for this
Management Plan. It Is intended that the Ewey Creek conldor be considerad a
separate Management Area (No. 4); the purpose of this Management Plan being to
inform the decislon making process for that discrete Management Areaq.

METHODOLOGY AND FORMAT OF THE PLAN

The following brlef summary sets out the approach and methodology adopted to
achleve the objectives of the Plan and sets out the chosen format. This Involved four
key stages as follows.

DATA COLLECTION AND SURVEY

This Involved the consultant team In site specific document research on flora and fauna
data, water quality and malntenance practices . The information was supported by
field chacks, {Including visual character appraisal and discussion with Councll officers,
the RTA and the SRA. Councll also provided base information such as survey plans
and undertook hydraullc meodslling of the Creek to determine fiood lavels, it should be
noted that Councll was denled access onto the property of No. 2 Gosby Avenus,
Survey weork and consequently flood data Information could not. therefore. be
determined for this property.

COMMUNITY LIAISON AND ISSUES ANALYSIS

Following Councll’s evaluation of responses to a pre-sfudy questionnaire of residents
whose properties adjoin Ewey Creek, the consultant team co-ordinated two mestings
with representative landownears/residents; the first meeting was spent In detalled
discusslons of matters of concem to the residants and the follow up meeting was used -
to discuss draft strategles complled by the consultant team In response fo those
concems in concert with the findings of the detalled evaluation and analysis of the
Issues that affect the creek comdor,

CONCEPT PLAN OPTION AND STRATEGY DEVELOPMENT

N cndlyé[ng the numerous Issues that affect the Cresk and affer evaluation of Councll
objactives and community concems, the feam consldered a number of optlions
before dentifylng a broad co-ordinated cencept for the entire creek corldor,

Following on from the prefered option the team has then defined a serles of detalled
strategies that address the key Issues, providing clear guldelines for the future design,
implementation and management of spacific projects. The sirctegles are pravided In
both 4 wiitten and drawn form,

EWEY CREEK MANAGEMENT PLAN
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PRIORITIES AND COSIS

In tandem with the assessment of various options and the subsequent development of
preferred options and detalied stategles. the team has assessed the cost benefit of
all practical aitematives. :

In aniving at final strategies the Plan sets out not only the anficipated costs but Identifies
priorities for stoging the works. Appended to the priorities Is an assessment of
*achlevabliity” of given projects, by which Councll may assess the relative ease with
which a strategy may be Implemented (e.g. without need to acqulre land etc) to a
clear cost benefit,

Finally, the Plan provides details of sultable funding sources for varlous projects from
5tate and Federal agencles. '

EWEY CREEK MANAGEMENT PLAN
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2 I1SSUES ANALYSIS

- This secton describes the Alms, Issues and Principles relating fo areas of speclfic
detalled study.

Each study s presented In a consistent format as follows:

- 21
. = 22
- 23
i 24
25

246

L 27

-

A statement of the Alms
A summary of the major lssues for quick refarence

A fuller discusslon of each topic with background and references to the Issues
as well as optlons considerad where appropriate,

A statement of the principles for use in the plan.

The detalled studies are as follows:

Urban Context, landuse and ownership

Use and Access

water Management

Londscape character

Conservafion and Management of Native Vegetation
Recreation

Opén Space Management

Refer to Figure 3 for a summary of the Analysls.

EWEY CREEK MANAGEMENT PLAN
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URBAN CONTEXT, LANDUSE AND OWNERSHIP

Alms

To Increase and optimise public ownership and enjoyment of land adjacent fo Ewey
Creek to an extent that is compatible with community expectations and In a manner
that can absorb and adapt to change in demands from adjolning development.

Issues Summary

Existing ownarship of fand adjacent to Ewey Creek Is predominantly private limiting the
patantial for establishing larger areas of publlc open space fo those accaslons when
sites are redeveloped.

The locality Is undergolng considerable change with the emergence of the Miranda
Cenire as a major retall oullet. This has been facilifated by zonings which also aim to
increase housing dengifies in the vicinity of the Centre. Increased densitles will place
greater pressure an public open space with particular emphasis on the Ewey Creek
corridor In providing future cpportunity for addlitional open space.

There Is @ need to optimise and rationalize the present and future allocation of open
space In order to achleve a balanced and logical system which provides maoximum
benefit for community use In boih fhe short and long term.

211

DISCUSSION

Initial residential development of the Ewey Creek catchment did not respect the Creek

os an Important feature In the subdivision layout, At best, the Creek alignment forms the

boundary between private blocks, Invariably, however, the Creek dissects indlvidual
blocks bearing little relationship to topography ar other natural features and limiting Its
potential value as a more significant community rasource.

Existing controls on the Creek where It runs through private property are limited fo
drainage easement rights. S

The Catchment area of Ewey Creek is dominated by well established residentici
development and is characterized by low density aftached housing. Increasingly.
however, medium to high density development Is occuring in paraliel with the growth of
the nearby Miranda Cenfre and the convenience of public fransport that the Centre

offers, .

Increased densities are being encouraged by present zonings and a draft DCP for the
Miranda Centre which ldentifiles considerable areas north of Ewey Creek for ~... future

_conslderation to maximise residentic) densities ...". Much of the remainder Is also

favaured for an increase of present residential densitias.

Urban consolidation in this regard will have considerable Impact on the present areds
of open space. An Increase In population combined with a loss of private open
space wilil greatly increase pressure and demand for larger and more diverse areas
of open space and recreational opporiunity. Inevitably, Ewey Creek will be called on
to fulfil some of these opportunities.

EWEY CREEXK MANAGEMENT PLAN
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To offset this pressure, the DCP’s Indicate allocations of open space be made along
the Ewey Creek comdor formning, over the long terrn, a linked open space route from
Chaprnan Street South In the west fo President Avenue In the east. Accordingly, three
precincts within the DCP arecas of Miranda and @Gymea which fali along the creek
comidor have bean prepared showing preferred dedication/allecation of land for
public open space. The DCP's have also set confrols on site redsvelopment In terms
of bullding set-backs controls of bullding helght and materials, and provigion of buffer
zones and public access routes (refer to Appendices E.F, G. H)

This approach by Councll appears broadly compatible with the alms of this
management plan for Ewey Creak. An extenslon of this approach over the remaining
precincts along the Ewey Creek coridor will provide a greatly enhanced open space
systemn that will be beneficlal to the local community over the long term.

it Is acknowledged. however, that Councll’s objective to incredse public access along
the Creek comldor may have some negative implications. Serlous concems of
vandallsm and securty risks have been expressed by residents along the Creek and it
Is clear that these problems cannot be overlooked when considering strategles fo
Increase public enjoyment of Ewey Creek,

Several specific issues of land ownershlp and use are worthy of more detailed
discusslon: '

. RTA lLand

The current allocation of public open space zoned for recreation within the Ewey
Crask catchment Is not a true reflection of the actual area of public land that Is
potentially avallable for some degree of public se.

Much of this open space falis within a broad conldor owned by the RTA which s
earmarked for a future freeway route. At presant, the RTA discourages use of these
areas from the public even though they remaln [dle and do not serve any Interim -
purpose to the RTA. Furthemmore, the size, proxmity and existing vegetative cover of
these areas, particularly In relafionship to the Ewey Creek coridor, highlights the value
of these landscapes as Important visual, recreational and natural resources.
Opportunity clearly exsts here for a change in the RTA pollcy to enhance the fanduse
and landscape values of the areas while not compromising long tenm roadworks or the
present level of management undertaken by the RTA. Councll llaison with the RTA will
establish the degree o which Increased public access to and use of the land may be
had. evén.ri-the short term,

. Scolt Hall Slite

The loedl Scout Group which occuples a Hall and land adjacent to the RTA comidor
generates a considerable level of activily onits site and which benefits greatly from this
undeveloped setting, Consideration for enhancing RTA iand In this vicinlty should,
therefore, carefully consider the value of the area fo the Scout Group In assoclation
with other potential community uses. '

* Land adjelning President Avenue

Two blocks of land flanking Ewey Creek south of President Avenue have besn
Identifled for redevelopment. These are significant sites because of thelr visual
prominence dlong President Avenue as well as thelr physical relafionship with the
Creek,

EWEY CREEK MANAGEMENT PLAN
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The westemn block (No. 154 President Avenue) Is privately owned, A Davelopment
Application has been recelved by Councl for sub-division with the portion adjacent to
the Creek proposed for acquisition. This appears to be a.practical compramise for
site redevelopment although conditions regarding the height of new bulldings may
peed to consider adjacent resldences and avold significant visual impact on the

Creeok conldor,

The eastem block (No. 112 Matson Crascent) Is Council owned and Is under raview for
sale to rationallze Councli assefs. )

Existing recreational use of the site Is negligible, Inhibited by steep grades and thick
vegetafive cover of weeds. while these are not atiributes tavouring retention the land
provides an important visual link with the reserve opposite Prasident Avenue and If
returned to a natural state, would provide an extension to this key visual resource,
Retention of the block will also ailow potential for pedestrian access to be made
avallable from Matson Crescent fo Citford Road and Yowie Bay.

PRINCIPLES

. Optimise links of public open space along the Creek which respect the privacy
and amenity of existing residents. '

. Undertake additional precinct DCP's along the entlre length of Ewey Creek
tollowlng the objectives and standards recommended in the existing dratf
proposals, modified as necessdry by this management plan.

. Incorporate planting strategles for street frees and conditions of development
which enhance the Indigenaus vegaetation character.

. Increase landscope and landuse potential of RTA owned land but respecting

the fong temn freeway proposals.

. Approve the subdivislon of No, 154 President Avenue which provides for
acquisition of open space by Council as proposed.

. Retain Cdunctl owned land at No. 112 Matson Crascent ond Incorporate
landscape rejuvenation pregramme as discussed In Saction 2.6.

EWEY CREEX MANAGEMENT PLAN
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USE AND ACCESS

Aims

To optimise pedestrian access into and through key areas of the Ewey Creek comidor
and to dllow controfled vehicular access for management. Ensure access k provided
in @ manner which has cognizance with the needs and expectations of local residents.

Issues Sumrnary

Current use levels of the Creek coridor suggest that individual public reserves
experience low levels of Visifor use and that a significant number of these oppear to
be used for transitory purposes where through routes for padestrians are avallable,
Any change to existing reserves fo Improve public access, however, must account for
concem by residents for Increased problems of vandalism and public rsk from
undesirable users of the parks. There must aiso be consideration given to the key role
of the Creek as a water management device, particularly with respect to sk fo safety
during flooding and the need to ensure adequate access for maintenance vehicles,

DISCUSSION

As a user survey was not camied out for this study, information Is based on feedback
from local reslidents through the two Community Liaison Meetings held by the Project
Team. Information forwarded by Councll and observations made by the Team during
field work.

Clrculation and use of the Ewey Creek conldor is presently dictated by the lsolated
and discontinuous nature of Its public reserves. As Q consequence, recreafion In each
Is solf centred and generally affracts only a smail number of users from a vety local |
catchment. For much of the time. many areas appedar to be little more than ancillary
open spaces to adjoining properties,

Additional reasons for thelr imited use may also be athibutable to a lack of aottractive
visual qualittes and recreation focus In each. In most instances, the Creek itself is
inaccessible from view or s visually Isolated because of steep embankments or
Infestation of weed. Where the water Is visibie. it is often unattractive in appearance
because-of poor water quallty, proliferation of litter or incpproprate bankside
freatments.

Transitory use of the quamy site attracts relatively high use levels as it allows a
convenlent through route for pedestrlans north to Miranda Rallway Station and
shopping centre. This is facllifated with bitumen paths and steps that follow a falty
direct route parallel to President Avenue and NW to Kikby Place, unning close to the
end of Partidge Avenue. A minor access route is dlso avaliable to the lower levels of

the quamy via steps and a ramp.

Access Into other public reserves Is frequently avallable trom adjacent residential
sheets. However In many slfuations, access terminates at the end of resarves rather
than providing a through route and this has created decdends and areas not
tavoured for recreation. Thisis particulady so where reserves are long and natrow such
as the open space corridor east of the Kiah Place Reserve and the Klora Road

Raeserve, -

EWEY CREEK MANAGEMENT PLAN
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The absence of formal public access info the disused quany site has left the drea isolated
from publlc: attention and exposed to vandalksm,

AR5 0 i AR -

+ a0

tial for

Much of the Craeek corridor Is privately owned locking its poten

public access nﬁl
redevelopment over the longer term. The sentiment of local residents must be sought before
any extension o pedastrian routes I§ considered.

EWEY CREEK MANAGEMENT PLAN
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Potential for linking public reserves over the longer term would Increass the trough
route function of existing reserves and allow wider use. Nonetheless, this Is
complicated by:

- presant extent and nature of private ownership requiring long term dedication
of open space when avallable through development consents,

- concern by residents that Increasing public access would be mutched by
greater problems of vandallsm and public risk.

- Difflculty In achieving physical links along comldor as the Creek crosses a serlas
of Streets which separate sectlons of the Creek from each other.

Thase constralnts Imply that the establishment of a continuous public link for the full
length of the Ewey Creek corridor wilt be difficult to achleve In the short to a medium
term and may indeed not necessarily be appropriate or desirable , Strategies to
optimise public access may therefore be most appropriately directed at creating and
enhanclng those links that serve to limit dead-end routes and that fulfil a clearly
identified and Justifiable acess or recreational role.

it will be Impartant to discourage access of undestrable users of the creek corrdor
© where appropriate e.g.-non-mainfenance- vehicles, Umited and conifrolled access
points will be appropriate. Continued vehlcular access will however be required to the
Scout Hall adjacent to the RTA reserve,

The encouragement of access Into and through RTA owned land will be desirable fo
maximise avalloble open space, Access and recreation types and design will nesd
to be developed with the appioval and in callaboration with the RTA

Cycle routes are a common conslderation aleng linear public parks such as creeklines.
The nature of the Ewey Creek comldor, however, does not readlly lend itself to the
creation of extensive cycle paths. nor Indeed Is this generally a comgpatible activity,
Thus whilst particular crossings of the cresk corridor may be abie to accommodate to
Joint eycle and footpaths, the emphasis should be clearly placed on priorty and safety
for pedastians,

Access for the disabled Is also an Impertant considaration, At present the prollferation
of steap pathis limits wheelchair access. Both the short and long term planning of open
space In Ewey Creek should provide, where topography pemits. optimum wheelchalr
access and should aveld links that do not clearly Indicate sultabllity or otherwlise for the
disabled.

Increased use and access by pedestrians must be mindfu of the potential dangers of

flooding, requiing that where such incidents occur, path locations and design do not
create ‘fraps’ that prevent easy escape,

EWEY CREEK MANAGEMENT PLAN
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Encourage greater pedestrion access and circulation Into and within public
reservations to optimise the enjoyment and generate recreation opportunity In
relatively Isolated areas, '

Strengthen physical and visual links between publlc reservations to enhance
recreation opporiunity generated by a continual system,

Provide convenlent access for malntenance vehlcles into Reserves but which
does not defract fromn visual and recreation amenity.

Ensure continuous publlc safety from water management hazards and risk from
flash fiooding.

Discouwrage access Into reservations of public vehicles and recreation users
which are non compatible with the preferred recreation mede.

Design and layout of all paths and resatves should seek to optimise ready
access for the disabled.

Ensure provision of additional through routas I compatible with consensus of
locdl senfiment.

EWEY CREEX MANAGEMENT PLAN
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WATER MANAGEMENT

Alms

To reduce the effects of flooding and to improve water quallty and bank stabliity
along the creekiine.

Issues Surmmary

To establish appropriate water quality controls a serles of models were run. The
preferred option derived from. these models provides for the removal of phosphorus
and sediment equally. This opfion entails the instaliation of a Water Pollution Control
Pond ond two Gross Pollutant Traps (one major, one minor) at specified points along
the Creek. A further WPCP may be considered for the quarry site if monitorng of water
qualty after instaliation of the inifial compopanrs waranis further controls.

Creek bank stabllisation will be required at varlous locations to minimise bank
undercutting. The use of local stone for the construction will give an appropriate
appearance fo these siructures.

Further survey work will be required to establish the extent of flooding potential prior to
establishing approprate development guidelines and confrois.

DISCUSSION

Where ever development occurs, be it agrcuttural or urban, addifional loads are
placed on the creek system in the ferm of increased stormwater runoff sediment
eroded from land surfaces and other poliutants Including (nutrlents, race metals, toxic
organics and residual chemlcals), All of these peliutants can markedly affect the
stabllity of the creek and s water quality.

The visual evidence of this phenomenion In the Ewey Creek catchment has been a loss
of native vegetation dlong the creek conidor and significant aliuvial deposlts
collecting at the head of Yowle Bay. Although the catchment is well astablished. &
significant amount of both new and redevelopment Is occuring with the potential to
further exacerbate water quallty problems and glve flse to turther siitation In Yowle Bay.

This aspect of the catchment management study addresses the issues of key pollutant
export loads belng generated In the catchment (phosphorus and sediment) and thelr
effect on the physical condition of Ewey Creek and the qualty of Ifs waters. The confrol
of stream erosion I8 also considered and brlef comments are provided on the
management of the Increased runoft arlsing from devalopment of the catchment.

. Creek Morphology

Ewey Creek Is cumently in arelatively static condltion owing fo a comblination of natural
bedrock outcrops stabliising the bed grade, while with a few exceaptions, the banks
have stablised duse to the scour resistance of naturally occuning bank materal, the
binding cover of vegetation (Including weead specles) or in many cases the
comstruction of qriifickal retalning walls.

EWEY CREEK MANAGEMENT PLAR
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Based on an Interpretation of the limited amount of historlcal data availabte and the
curent condition of the creek it would appear that Ewey Creek has a simliar history to
many other smaill utban streams. survey plans dating from 1ast century indicate a creek
with a low meander ratio which Is Indicative of a young active stream. However, prior
to developrment, It Is likely to have pbeeon o generally dry gully with flows occuring only
after significant rainfalls. The presenca of a healthy vegetative cover on the banks arkl
riparian verges would have provided a good degree of eroslon protection with
erosion occuring onty with high flows following Infense storms.

The effect of clearing of the tand has been fo de-stabliize the banks and to a lesser
extent the bed of the creek by the combined effect of an incredse in the peak flows
and volume of runoff and a simultaneous loss of bank vegetation. The natural response
of the creek to these Introduced Instabllities has been to despen and widen the
original gully. The creek has now reached a new longltudinal bed profile which Is
controlled by numerous rack outcrops. The process has been that the banks have
been undermined thus allowing the creek fo expand laterally.

Although the creek is deeply Inclsed in places it appears to have reached a stable
longitudinal profile owlng to the axlstence of rock outcrops which are providing @
natural defence against further bed degradation. However as further and more
Intense bullding development contfinues to reduce the extent of previcus areas within
the catchment and further to Increase peak flow rates and volume of stormwater
runoft, these flows will continue to stress the capacity of the creek and lead to lateral
erosion at pressure points, This Is particularty evident on the outside of creek bends and
where the natural earthen tyank remains and covering vegetation is sparse.

in the few remaining sections of natural creek bank. no evidence of bank piping
fallures was observed and it is concluded that this mechanism Is uniikely to have been
involved In the eroslon of the creek,

- The valley'is generally steep and baming future arfificlal interference s lkely to remain.

Therefore. the sediment carrying capaclty of the stream will continue 1o exceed the -

rate of sediment supply. Evidence of this behaviouf s the lack of sediment deposlts
within the stream, The few deposits observed dre elther located at culvert outlets or
wherever plunge peols have developed downsiream of an abrupt change in the bed
grade. The deposlts generally consist of coarse materlal which s being gradually
flushed Into Yowle Bay under high flow conditlons and being replaced by fresh
materal. Virtually all medlum and fine sadiments are carrled directly to Yowle Bay.

. creek Stabliity (Bed and Bank Erosion)

During two fleld Inspections, the water level was falidy low. The watar was clear and the
creek bed wos cleary visible at ali locations which were Inspected. Most evidence of
past creek bank movement s elther anecdotal or circumstantial and rates of erosion
cah only be estimated from the size of the aliuvial deposlts at the head of Yowle Bay.
The frequency of artificlal bank armouring indicates areas of past active bank erosion
and it can therefore only be summised that historically @ significant proportion of the siit
now In Yowle Bay has been derived from the creek channel. Notwithstanding fhls
historical erosion, the erosion In the main creek channel appears to have slowed
conslderably ds evidenced by the presence of vegetation, albslt thin on most
portions of the remalning earthen bank sections. The principle source of sediment
would now appear fo be derived from both point sources, eg. construction sttes, and
non-point sowces within the catchment aithough ercslon along the creok will still oceur
under conditions of high flow.

EWEY CHEEK MANAGEMENT PLAN
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In many Instances, the arificlal bank works, which are usually some forrn of masonry
construction. have been provided to either limit the bank eroslon encroaching onto
private lands and/or to confine creek flows to a namow conidor. While these works
appear generally stable notwithstanding minor undercutting. regular monitoring Is
recommended as sudden bank fallure during high flows may lead to culvert
blockages and higher than expected flood levels.

Owing to the existence of both nahwal rock outerops In the creek bed and the use of
masonry bank armouring, Improved creek stabllisation works could be Impiemented
over many years providing the existing works are closely monitored to ensure thelr
continued structural Integrity. At the same time, It Is recommended practice for river
engineers/authorities to conduct a regular maintenance reporting on the status of river
works to ensure thelr continued effectiveness and the safety for river/cteek users.

Craek Stabllisation; Options analysls

The development of strategles fo remove constrictions to creek flow, invoiving
appropriate creek bank treatments will assist In stabillsing the creek.

Rock stabliisation techniques which have been used successfully on many eastem
Australian streams are consldered sultable for Ewey Creek. It Is envisaged that the
bank treatment would compiise large rock boulders Interspersed with comectiy sized
rip-rap and reed beds combined with generally flatter bank slopes (refer Saction
5.2.3). A filter layer of elther crushed rock of a sulfable geotabric Is recommended
under all rock work and a geomat should be used to stabilise any reed beds.

The individual rock boulders would need to be angular, of sound stone and have an
equivalent minimum spherical dlameter of 8300mm. Rip-rap is not recommended on
the oulside of creek bends owing to the high flood velocitles but may be used
elsowhere providing it conforms to an appropriate size and grading. An indicative rip-

rap size for a 150 slope would be:

o Dsq grading from 150mm dia. near the top of bank to 650mm at the toe of the
bank; and

()] Not more than 20% (by welght) of rock smaller than 0.35Dgg size.

Note: Dsg is the median rock diameter of the rock mixiure. The rock diameter
'being defined as the representative equivalent sphedcal dimension,

These sizes are Intended as a gulde only and should not be used for detalled deslgn
without a rigourcus check of the expected flow velocities, depth of flow and bank

slope,

In erder to malntaln a creek appearance consistent with the geclogy of the area Itis
recommended that, It at ali possible, rock used in bank stabilisation works be won from
a local source such as the old quarry Immediately upsiream of President Avenue. initial
astimates Indicate that approximately 3000m> of rock will be requlred to stabilise the
full length of the open creek. This would provide sufficiant volume to create a wetiand
In the quarmy area but one which would not have an appreciable effect on
downstream water quality. An estimated 5400m2 of rock needs to be removed to
create the minimurn slzed WPCP included in the water quality modelling described
elsewhere In this report.

EWEY CREEK MANAGEMENT PLAN
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Aboave: Improved
of Ewey Creek needs to be undertaken

by public authorities and local residents If
the level of poliufion entering the Cresk
system Is to be significantly reduced.

Right: Filing and terracing has constricted
sections of the creekiine modifying its flow
and flooding characterstics.
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Rock filled gabions are a realistic option for bank stabillsation at culvert transltions. In
some Instances crib walling may be suitable but a much higher quailty foundation
would be required which may be difficult to achleve given that excavation wolld be in
the creak bed. _

No creek bed grade confrol structures such as check welrs or chutes are considered
necessary for stablisation purposes. Devices to lower creak velocities will, In the main,
only be effactive at low flows and cannot be Justified on current evidence of erosion
occuring during low flows. Nevertheless they could be safely Incorporated to provide
aesthetic variations In bed levels providing that they are designed to withstand the
expected ficod flows.

Tributary Drains

Triibutary drains entering the open sections of Ewey Creek may be treated In the
manner lllustrated in Sectlon 5.2.8. A gulde to the type of outiet arangement
necessary fo control the flow direction and veloclty are indicated in Appendix 2.

. Water Quality Meodeliing and Opftlons

A more detalled discusslon of the causes and impacts of poor water quality are to be
found In Section 2.5. What follows Is a discussion of the varlous options for control
measures that have been consldered sultable for further detailed conslderation.
Water quality modelling was carred out using the AGQUALM-XP madel. AQUALM-XP is
a water quality modelling package which Includes a sulte of modules for runoff, hon-
point source and polnt source pollutant export, and pollutant transport and routing. The
software suite includes: .

o dally rainfail/nnoff model.

a a non-point source expart model,

an a gross pollutant frap model.

(v)  awater pollution control pond model.

)  alake loading model,

(vi) a river ciucllty and loading model,

Pollutant export relations were established using avdllable parameters for. similar

developed catchments In the Sydney reglon. These relations were used to estimate
non-polnt source poliutant loads. The poliutants modelled for this shudly were:

. E.coll

. Sediment

. Suspended solids
. Totai phosphorus

EWEY CREEK MANAGEMENT PLAN
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Eour sites along the creek were investigated as potential slies for pollution confrol
devices. These sites Included;

1] the RTA land at comer of Houston Street and Manchester Road.

qn the reserve adjacent to Kiah Place.

am the eld sandstane quany site upstream of President Avenue, and

{v) the creek valley upstream of Clifford Road and the head of Yowle Bay.

The permanent pollution control devices which were Investigated included:

()] Minor and Major Gross Pollutant Traps.

()] Water Pollution Control Ponds.

(i} Wetlands.

() “Wet" Retarding Basins.

Wet Retarding Basins were only brefly corsldered as ne suitable sltes exist along the
creak except for the reach downstream of President Avenue and within the head of
Yowie Bay. Sufiiclent storage capacity could only be created by either inundating
large tracts of private property of by belng visually infrusive. A further issue was the
problem with constructing @ wet basin while the status of water frontage tights to Yowie
Bay and title boundaries extend to include part or all of the creak at many locations,
wetlands were Iinvestigated as an alternative to Water Pallution Control Ponds

(WPCP's) due to thelr greater efficlency for poliutant retention for a glven detention
time. The greater efficlency of weflands [s considered to result from the proportionally

greater blamass In the water body where water depths are limited to about 200 to -

250mm compared to the water depth of a WPCP which may be conslidered.
However In the case of Ewey Craek the greatar efficlency was insufficient to offset the
reduced stormn runoff detention time possible in a wetland due fo restrictions on the
area avallable for wetland development. The maximum runoff detention time
available using wellaonds was about 12 hours which was insufficlent to achieve
appreclable reductions In elther E. coll or total phosphorus levels.

Glven tha space restrictions along the creek comider and the need to reduce both
phosphorus and sediment levels along the creek as well as Yowie Bay it wds
concluded that GPT's and WPCP's would provide the only fecsible means of reducing
e key pollutant levels within the creek system.

Thirteen combinations of WPCP's and GPT's at the four nominated sites were analysed
using the AQUALM-XP mode!. The combinations ranged from ‘do nothing® to 3 GPTs
and 2 WPCP's as listed in Optien 7. '

FWEY CREEK MANAGEMENT PLAN
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The poliutant levels In the creek resulting from the control device combinations listed
below appedar in Tables.

Option |

Do nothing.

COption 2

Minor GPT below ground level at Klah Place plus Major GPT at Qld Quarry Slf.e
Estirated capltal cost $290,000.

Opfiion 3a

Minor GPT below ground level and WPCP (0.36ha water surface area) at Kiah Flace
Estimated capltal cost §600,000,

Option 3b

Minor &PT below ground level and WPCP (0.29ha water surface areq) at Klah Place
Estimated capltal cost $550.000.

Option 3¢

Minor GPT below ground level and WPCP (0.22ha water surface areq) at Kiah Place
Estimated capltal cost $430.000.

Option 3d

Minor GPT below ground level and WPCP (0.22ha wc'rer surface areq) at Klah Place
plus a Magjor GPT at Old Quany Site,

Estimated capital cost §630,000

Oplion fta

As for Option 3a pius Mcjor GPT and WPCP at the Old Quary sife.

Estimated copltal cost $1,250,000 (nel. $225,000 for rock used for creek stabliisation).
Opftion 4b

As for Option 3b plus Major GPT and WPCP at the Old Quary site,

Estimated capital cost $1,200,000 ncl. $225,000 for rock used for creek stabllisation).
Option 4¢c

As for Option 3¢ plus Mdjor GPT and WPCP at the Old Quary site.

Estimated capltal cost $1,080,000 (Incl. $225,000 for rock used for creek stabilisation).

EWEY CREEK MANAGEMENT PLAN
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Option 4d
As for Option 3c plus @ Major GPT only at the Old Quarmy site.

Estimated capltal cost $630.000.

Optlon &
Minor GPT only at Kiah Place pius Malor GPT and WPCP at the Old @y site.

Estimated capital cost $740,000 ncl. $225,000 for rock used for creek stabllisation).

Option 6

Minar GPT and WPCP on RTA land at Houston Street plus @ Major GPT and WPCP at he
Oid cuany site.

Estimated capltal cost $1,150.000.

Opfion 7
As per Opfion 4¢ plus a Minor GPT and WPCP on RTAland Gt Houston Street.
Estimated capltat cost $1 670,000 (Incl. $225,000 for rock used for creek stabliisation).

Option 8
Minor GPT and Wetland at Kiah Place plus a Major GPT and WPCP at the Old Quany site.

Estimated capital cost $990.000 (ncl. $225,000 for rock used for creek stabilisation).

Cost Effectivenass

A cost benefit analysls based on removal rates tor-Sadiment and Total Phosphorus
was usad to assess seven of the listed options and s inciuded as Table 1. Results
indicated that the most cost effective removal Is achisved with a single Instaliation
comprising a major GPT and WPCP at either the Old Quarny site or at Yowle Bay.
However no benefit to o creek Is galned for an [nstaliation at Yowle Bay and only
about 10% of the open creek benefits from a single instaliation at the Old Quany slte. itis
iherefore recommended that a minor GPT and WPCP be constructed at Kiah Place
and a maojor GPTbe constructed Immediately upstreamn of the Old Quany.

A WPCP at the old quarry site would primarlly benefit Yowle Bay and should only be
constructed as a result of excavating rock from the quamy for other purposes or,
tollowing a detalled cost/benefit study based on an extended period of water quality
monitoting to gauge the offactiveness of the Installed control devices and any
temporary on-site controls which may be required as part of future planning and

buliding development approvals.

The cost of the WPCP at the Old Quany would not, on the basis of evidence af hand.
be Justified In terms of the benefits likely to be realised. is ereation is seen as a result of
elther reopening the quamy for scale of the rockona commerclal basis of using the rock
as the creek bank stabllising matertal. In the later case the water filled depresslon
created would only be sufficiently large to be developed as a wetiand and as such

would have negligible penefit on water quality.

EWEY CREEK MANAGEMENT PLAN
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A representative selection of the identified options were subjected to a cost/benefit
analysis. The analyses considered the Sediment and Total Phasphorus captured. The
results were exprassed in terms of the mass of pollutant captured over a 50 year
perlod per dollar spent on both capltal and recurrent costs during that time. The
assumptions wsed In the analysis are:

@ Both the GPT's and WPCP's have a design life of 50 years.
an The Infiation rate for determing cleaning costs ks 3% p.q.

an No dllowance has been made for repairs or capital depreciation.
(v)  Cleaning costs for a minor GPT are $70/m3 based on historical ACT costs.

o) Cleaning costs for o major GPT are 530/m3 based on historlcat ACT costs.

)] Cleaning and macrophyte harvesting In a WPCP [s costed at $10,000 per
operation.

(vil) Cleaning of a WPCP requlred once every 10 years,
(il Pallutant copture is determined at the Old Suany site.

) The caopital cost of a WPCP at the Clid Quarny slfe has been discounted by
$225.000 which is the estimated cost of extracting 3000m*3 of rock for use In
stabliizing the creek barks.

it Is therefore considerad that Option 4 (¢) would be the most sultable altemotive, but
that it dllow for a staged Implementation. This option involved the construction of a
Minor GPT below ground level and WPCP (0.22 ha water surface area) at Klah Place;

plus a Major GPT and WPCP at the Old Quarry site north of Presldent Avenue and west
of Partiridge Avenue. Specifically, It would be apprepriate that the WPCP at the Old
Quany site not proceed untll a detalled assessment of the effect of the other creek
devices and catchment source controls hos been evaluated. Under the
recommended part Implementation arangement the cost sfficlency ks calculated as:

Table Economic Efficiency of Oplions

Option ’ Sadiment Removal Rate Phosphorus Removal Rate
&g/$) om/$)

2 159 -

3a 60 19
b 62 : 18
3c 82 1.4
ab 92 1.5
Ac 112 12
5 129 22
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Water Quallty; selected options

A reduction In both sediment and phosphorus loads Is viewed as being equally
important to creek water quallty, Therefore while GPT's glone provide the greatest
efficlencles In sediment removal there Is uniikely to be any effective reduction In
phosphorus, hence Option 2 was rejected, A simllar argument applies to Option 5 in
Whtclh only the lower 10% of the creek system wil benefit from a reduction in phosphorus
levels, '

Of the various optlons considered for water quallty strategy the most effective opiion
appears to be to partially implement Option 4 (c).

This option comprises the smallest feasible Water Pollution Ceantrol Pond at Klah Place
fogether with a minor Gross Pollutant Trap located at the head of the WPCP, A second
GPT (major) Is proposed Immediately upstream of the Old Quany. Developmen? of
second WPCP at the quany would proceed only following @ monitering programmme 1o
detetrnine whether a further expenditure to Improve water quallty was justified. A
WPCP at fhis site would have direct benefit fo Yowle Bay and therefore funding sources
outside of Councll’s own resources should be consldered.

The cost of the WPCP at the old quany site may dlse be offset against other creek
projects it rock for use In the creek stabliisation and landscaping Is excavated from the

quary.

. Flood Management Opllons

Options for flood mitigation measures ars imited to schernas involving elther works to
ncrease the hydraulle capacity of the creek or clearing of the floodplaln of
inappropriate buliding development. There are no sultable avallable sites within the
catehment where an effective stormwater retarding basin could be constructed.

Works to Increase the Hydraullc Capacily of Ewey Creek

There are currently several sections of creek where the hydraulic capacity is
significantty iess than the rest of the creek and In a few cases there s significant flooding
of private land. The recommendad creek stabliisafion works (refer Appendix C) have
taken Into dccount the narow sections of the creek channel by proposing a flatter
bark siope and In some cases are accompanled by an increase In the creek bed
width. Thesa works wiil provide an improvement In the hydraulic capaclty of these
sactions but flooding problems will persist upstream of the main read culverts, In
particular, the culvert at Wandella Avenue Is causing fiooding Immediately upstream of
the crossing. However there Is only one properly, No. 2 Mawarra Road where
habitable reoms are subjected to flooding during the 100 year ARl event. The lowest
habitable room fioor level of the two adjacent properties Is above the calculated 1 In
100 year AR event flood level. Under these clrcumstances it would be difficult to Justify
implementing expensive fiood mitigation works. Some lowering of the flood level may
be achieved by improving the hydraulic performance of the culvert by the addition of
fiared wingwalls and bevelled entrances to the culvert cells.

EWEY CREEK MANAGEMENT PLAN
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Other strategles which may be worthy of consideration following a cost benefit study
could include:

. Do nothing and accept the occasional cost on the community.

» Flood proofing of dwellings to a level 500mm above the caleulated 100 year
ARl event flood lavel.

. Installation of a fleod wall or levee with elther flood gates Installed on local
drains or pumplng from an on site drainage pit.

. Requirernent for future significant extensions/upgrading fo Include proviston for
flood proofing ail habltable rooms. in this regard strict conditions and approval
procedures must be adopted by Councll and any other relavant authorties to
avold redevelopment by stealth.

. Encourage privately funded replacement of non conforming dwellings. In this
regard any redevelopment application should give careful consideration o
the location and type of fencing that may be required. Any fencing should be
designed fo allow the free passage of flood waters with due dllowance made
for blockages. Minor dwelling encreachments onto the flood plain should be

" discouraged. This should apply even where the sub fioor area Is allowed fo
ramain open dus to the tendency fo legally enclose such areas and use them
for storage. Attention should also be glven to landscape screen planting
which may have an adverse Impact on flooding.

Non Structural Floodplain Works

Historical development has dllowed both subdivision and bullding development to
generally confine the creek to the narrowest possible comdear. Proposals to widen the
creek conidor and return as much of the riparian land fo public ownership as practical -
may readlly be designed to Incorporate flood alleviation measures. Strategies
invoiving voluntary purchase of flood prone lands by the relevant drainage authorlty
have been successfully applled in simllar urbanised catchments. Typically these
strategles place rparian lands In 1 of 3 categorles according to the sevarity of
flcoding, viz:

Category A - Not subject to ficoding from the 1% Annual Exceedance

N Probablity (AEF) fiood.

Category B - Land subject to flooding but all habitable rooms of dwelling are
more than 500mm above tha 1% AEP flood level.

Category C Floor levels of habitable rooms are less than 500mm above 1%
AEP flood level and Include those below the 1% AEP flocd level,

In the case of Ewey Creek only two Category C properties have been Identified and
nalther are considered to be at sufficlent risk to worant purchase on the basis of
flooding alene.

However where purchase of these or other flood affected private properties Is
desmed deslrable for environmental or public access purposes then thelr purchase
would provide an opportunity to demolish any non-conforming bulldings. The cost of
any purchase and subsequent demoliffon may be partly offset by resale of surplus
land for bulldiing development consistent with the floed plaln management strategy.

EWEY CREEK MANAGEMERNT PLAN
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Flood Mifigation: selecfed options

Significant flood controt works do not appear to be Justified based on the extent and
depth of fliooding from both the 1 In 100 year ARl and 1 In 10 year AR floods. Creek
stabllisation works Involving fiattening the creek banks together with the use of fiared
wingwalls at the culvert approaches may provide some local Improvement In flood
protection. Based on the known flooding evidence currently available It s
recommended that the extent of flooding be reassessed following the preparation of
a functional design for the creek stabilisation and landscapling works which should be
subjected 1o a rigorous hydraulic analysis, A cost benefit study using results from the
hydraulic analysis of the functional design will then provide the basis for an informed
declsion regarding the need further flood mitigation/minimisation works,

Clearly. the design and construction of new developments proposed for flood prone
areas must take account of these factors.

232  PRINCIPLES

. Creek stabillsation: Develop bank stabllisation treatments that are compatible
with the natural appearance of the creek, preferably by the use of local stone
material, :

. Water Quallly: Implement devices, structures and features that glve ecual

emphasls to removal of sediment and phosphorous loads. Consider further
water quality control measures at the quarny site only If monitoring of
effectiveness of inltlal shategles Indicates the necessity.

. Flood Mitigation: Assaess requirements for flood control measures only when
more detalled analytlcal data Is avallable and following preparation of
functional designs for the creek stabllisation and landscape- measures,

Consider controls on future development in flood prone areas [dentifled during -

the analysls of the functional design 1o take account for this factor.

EWEY CREEX MANAGEMENT PLAN
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LANDSCAPE CHARACTER

Aims
To establish @ visual Identify for the creek that emphaskes ifs natural characteristics.
To Improve the identity of the creskiine with respect to its suburban context.

To provide opportunities for the public to appreciate the visual quailties of the creek
from within and without the conldor,

Issues Summary

Suburban development of the Ewey Creek catchment has progresslvely eroded the
physlcal and visual definiflon of the Creek. While pockets of the original landscape
remaln, the majority of the Creek has been modifled to accommaodate housing and
urban infrastructure to the extent that the Creek Is now barely recognisable from the
surounding urban environment. ‘

In order to re-addrass the Creek’s significance as both a contextual and local
landscape feature, a co-ordinated opproach fo upgrading its visual character Is
required. While much of this effort can be focussed on the pockets of public open
space along the Creek corridor, It Is essential that private landowners also contrbute so
that the Cresk con be identified in its entirety over the short and long temm.

Regeneration and revegetation strategles for both the public and prvate domain will
need to be the key components In proposals for visual enhancement of the cresk,

DISCUSSION

The bullt form character of the Ewey Creek catchment s typleal low density resldential
which Is not readily distinguishable from neighbouring aredas.

The landscape Is not substantially enhanced by Ifs vegetation cover which consists of
scattered canopy free within private landholdings, inconslstent street trees avenuas,
and a mostly continuous but mixed canopy of frees following the creek course,
Specles are mixed throughout although native specles generadlly predominate.
Fragmentation of this vegetation, particularly as a result of mixing exotic with natives
species dilutes the Image of a retained natural creek system. This Is most noticeable
along the creekiine where the Inconsistency of tree specles has greatly weakened
what otherwlse could be a sfrong visua! staternent.

The creekline Is well defined by the sharp land form variation across the ecatchment.
This helps focus attention toward the creek from elther side which Is most noticeable
along the series of streets which cross it. The grid pattem of the streets, however, has
been defermined without respect for the landfom and. In consequence, the creek.
The fraquent creek crossings may provide public views of the cresk, but In their present
form they tend to allenate each of the sections of the creek.

The area of greatest visual significance worthy of note is the reserve encompassing
the disused quarry north of President Avenue. The relatively natural state of the existing
and regenerating vegetation, together with the ascampment created by the quarry
and the serles of foot tralls all form a strong visual Impresslon with potential for
Intergration Into the creek comidor.

EWEY CREEK MANAGEMENT PLAN
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Above: The visual
identify of the creek as
a landscape faature
has been lost to
suburban
development. The
absence of a strong
landscape framewaork
elthar within the street
environments or private
londholdings Is iargely
responsisla for this lack

of identify.
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characterizes the
middle and upper
reaches of the
craskiine,
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Sandstone outcrops and the dynamilc quality of the Creek here has produced an
Interesting, though highly under-utilized public open space.

Weed trees and soma littering and dumpling of garden refuse has spollt its amenity as
elsawhere qalong the creek. Nonetheless, the area displays sufficlent potantial to
indicate that with limited Intervention and Improved management the reserve can
provide a feature of considerable visudl, educational and recreational merit.

The character of the creekline ltself varles from a relatively natural and attractive
feature such as its course through the quarny ste to o rather utilitarian dralnage line
consisting of pipes and culverts which occurs In several sactons of the middle and
upper reachas of the creek. Other varlations to lts character ocour In consequence to
bank stabilization freatment which has required micdlification to the creek profile, usually
with concreta, stone or block walls to reduce the dsk of eroslon. Terracing and retaining
walis have aiso bean constructed fo achieve level platfamns for gardens or bulldings,
thereby reducing the otherwise natural characterlstics of the creek,

Attitudes of private landowners vary frorn those who Incomorate the creek as a key
element In the garden layout to those whe Ignote the creek almost totally. Mast
freatment Is for aesthetic Improvement with stone edging. bridges and the planting of
varlous exotic and native spacles being the common features. At the other axirema,
however, the Creek has been Ignered altegether and s screened from view with
fences and planting. The cresk In these instances takes on the appearance of an
unkempt channe! Infested with weed.

Oppaortunity exists along the creeak dand throughout Ifs catchment to Improve the quality
of visual character. Such an undertaking, however, is compllicated by the mixed
ownarship pattemns, the rapidiy changing uban derslty and the cormmitment of all
landowners, public and private, to provide an appropriate and continual level of Input.,

Proposals for visual enhancement must necessarlly be mindful of the Impllcations of -
other strategles that will govern the future good management of the creek.
Nonetheless, major considerations conceming the landscape character of the
creeldine must address the need to strengthen the overall identity of the craek.

Visual enhancement of the creek can be achleved by stengthening Its tree cancpy
with the judiclous planting of indigenous specles to provide a confinual and
recognisable feature In the landscape. This would need to be undertaken on private
properties as well as within the publlc domaln, many of the public reserves being
already well.endowed with frees. Assistance, guldance and education of the local
community by Councll is the only course that wili achleve this aim In g co-ordinated
manner,

This action would also generate publlc gwareness for the need to restore the Creek’s
natural eharacterstics by:

- reducing visually Incompatible plant material and constructed landscape
slements such as exceassive masonry, levelling and filing.

- increasing the Interest level of those resldents who cumently make minimal

contribution toward s visual character, This may help reduce levels of weed
infostation and reduce activities that lead to the Creek’s degradation,

EWEY CREEXK MANAGEMENT PLAN
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The upper catchment of the creek above Manchester Road consists of two minor
fibutaries which may require more substantial treatment to Improve thelr visual
character. Here. the creekiines bisect gardens and have ralsed concern among
some residents that they harbour vermin and are a safety fisk. Piping them would
dlieviate these problems and have littie effect on the overall Intagrty of the Creek. The
routes should still be planted with indigenous vegetation as alsewhere to malntain the
physical retarence of the creek’s course.

The enhancement of landscape character In public reserves would be relatively easlly
achieved glven the ghllity of Councll directly fo Implerment strategles and also
because of the sustantial resource of high quallty landscape alements which already
exist in many publlc reserves. Much of this work need only sirengthen and develop the
axisting usually natural features.

Opportunity also exists to generate greater visual Impact of Ewey Creek along street
reservations and beyond the immediate curliloge of the creek comidor throughout Ifs
catchment. Street tree planting reflecting the original tree canopy could be
undertaken without significant cost and this would greatty improve the amenity of the
suburban environment. Specles which reflect creekline vegetation In conifrast with
other street free planiing could be Implemented at the creek crossings to highlight

these fransition polnts.

One specific Issue related to the visual aspects of street free planting should also be
given further consideration:

- As part of the draft DCP for the Miranda Centre, a pavement and street
planting pregramme s proposed. This Is clearly a posltive initiative that wil
improve the amenlty of streats. However, the recommended specles of
streat trees which cross Ewey Creek will miss an opportunity fo enhance the
visual significance of the Creek. The use of Indigencus trees to ernphasise the
natural occuence of spectes (a.g. sclerophyll specles along the slopes and

ralnforest species of the ‘wetter’ creek crossing) would achleve ¢ much more -

appropriate and bolder statement,

- A simiiar gradation of species could be encouraged for use In the specific
controls set out for precinet plans. This could Involve a comprehensive specles
ist to cover requirements of site deslgn such as screening, shade, and
aesthetics. Techniques for establishing and managing new natural areas of
vegetation are discussed In Section 2.5 of the report,

242 PRINCIPLES

. S’rrengthen he visual Identity of Ewey Creek as a prominent landscape feature
by undertaking a judiclous planting programme along its route and within Its
catchment.

. Minimise the fragmented nature of the Creek system by strengthening the links

between the existing lsolated sections. Use recreational and educational
opportunities to reinstate contextual character.

. Infroduce a consistent vocabulary of construction materlals common to all
elements of the Creek system.

. Improve park address points at Klah Place. the disused quany site and Clifford
Road, .

EWEY CREEK MANAGEMENT PLAN
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CONSERVATION AND MANAGEMENT OF NATIVE VEGETATION

Alms

To protect and manage remnant native vegetation whilst maximising natural
regeneration capability of sites within the catchment.

To raduce impacts on natlve vegetation and re-establish appropriate native
vegetalion on sites where natural conditions have bean significantly altared.

Issuas Summary

The influences of urban development It the Ewey Creek calchment have substantially
modified the axtant native vegetation both by the various processes of fragmentation
and soll modifications.

The substantial modifications to the status and nature of the original solls has lead fo
conditions that are more conducive to weed invaslon and less sultable for
regeneration of the orlginal native plants. The absence of the natural incldence of fire
within the creek corridor has Increased oppartunities for the proliferation of species that
are otherwise fira-sensitive,

The processes required to reverse this situation should rely precominantly on strategles
for regeneration, supplemented as required by revegatation. Long term weed
control wilf be an important strategy. given that the modified solls are unifkely to be
refumed fo thelr former status,

The awareness and invoivement of the lacal communily, both In the reduction of
negative impacts on the creek such as garden waste dumping. encroachment of
lawnmowing efc and also In the regeneration and revegefation of the crask will be -
practical and economical strategies.

All proposals for protaction, monagement and enhancement of the native vegstation
within the creek should follow the guidalines set out in SEPP 19,

DISCUSSION -
. " Extent of COriginal Native Vegetation

The geology of the catchment Is predominantly Hawlkesbuty Sandstone with a shale

capping along the maln east-west fidgeline (Banson ef al. 1990. p.1aa)‘ . Banson (1990)
notes that the clay rddgelines were dominated by forests of Blackbutt (Eucalypfus
pliularis) and Grey lrenbark (Eucalyptus poniculata) though Turpentine (Syncarpla
glomuiiferc). Red Mahogany (Eucalyptus resiniferc). and White Stringybark (Eucalyipus
globoidaad) were alse present, Shrub and understorey specles Included Polyscias
sambucifolia, Dodonaea triquetra, Acacla parramaottensis, Glochidion ferdinandi,
Breynia oblongifolia, Bursaria spinosa and Pittosporum unduiatum. A transitien from
shale to sandstone geclogy occurs between the elevated ridgeline and Port Hacking. .
Sandstone vegetation would have dominated the majority of the lower catfchment.

1 Bonson, D.H. & Howsll, J, (1990), Taker: for Granted - the bushland of Sydney and Its suburbs. The Royal
Botanic Gardens, Sydney.
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Solls derived from Hawkesbury Sandstone are strongly acld. They are
characteristically low In phosphate and often locally deficlent In nitrogen (Chapman et
al. 1989. p.155)2. Subsequently, natural woodlands and open forest on sandstone
were characterised by species adapted to low soll nutlent levels. Banson (1990) notes
that woodlands of Scribbly Gum (Eucalyptus haemastoma), Banksia serrata, dand Red
Bloodwood (Eucalyptus gummiferd) with a diversity of shrubs - Doryanthes excelsa,
Leptospermum attenuatum, Ricinocarpes pinifollus, specles of Grevillea, Hakea,
Boronla, Eriosternon, Acacia , Dillwynla, grasses sedges and some fems would have
been characteristic in the area. On the more shelterad south and east facing slopes.
dlong dralnage lines (such as Ewey Creek) and where desper solls had accumulated,
open forest replaced woodland. Blackbutt (Fucalyptus pilularls), Black She-oak
(Allocasuarina Iittoralls), Christmas Bush (Ceratopetalurmn gummiferum) and Blusberry
Ash (Elaeocarmus reficulatus) were characterstic with Sydney Peppermmints (Eucalyptus
piperitd) and Sydney Red Gum (Angophora costata) fiinged the recky outcrops
along Port Hacking.

The estuardne and Intertidal zones of Yowle Bay are dominated by Grey Mangrove
(Avicennla maring), River Mangrove (Asglceras cornlculaturn) with salimarsh
communities, Including Sarmphlre {Sarcacomia quinquefiord), and Creeping Brook
Weed (Samolus repens). Common reed (Phragmites australls)., Swomp Oak
(Casuarina glauca) and Coastal Banksla (Banksia intagrifolia) dominate areas
immediately above the tidal imit, )

v Status of Remnant Nafive Plant Communifies

The mgjorlty of native plant communlties present In the catchment have been
removed over the last few decades as the extent and densify of residential land use
has Increased. Except for isolated stands in parks/utiiity comdors and individual trees In
residential propeities, all of the shale based vegetation has been cleared.

solated remnants of sandstone woodland and open forest occur in the lower -

catchment (parficularly towards Port Hacking), belng mainly restricted to public
resarves. One rmajor remnant was ldentified on the public reserve adjeining Presldent
Ave. and the sandstone quany. This remnant still retalns o representative stucture and
florlstic composition of the orlginal plant cemmunity. Elsewherte along Ewsy Creek,
smaller remnants survive however these have been significantly modified or
degraded. lsolated rermnant fress survive in resldential properties,

The estuarine and Interidal vegetation communities of Yowle Bay remain relatively
intact, Degradation of the plant communities Immediately above the tidal imit has

occured, primarily through weed Invasion.

In totdl, 91 specles of indigenous native plants weare Identified in the area. No rare or
endangered specles were recorded. A complate species listing is provided In

Appendix D.

All remnant plant communities are sufferng from varous forms of degradation and
requlre management If they are to be re-established. regenerated or refained in a

ratural condltion.

2 Chapman, G.A. and Mumphy, C.L. (1989, Soll Landscapes of the Sydney 1:100,000 sheat. Soll Consarvation
Service of NSW. Sydney.
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. Fragmentation

The fragmentation. or breaking-up, of bushland areas Inte small remnants affects
bushland In a number of ways:

= Increases edge to surface area rafic of remnants resulting In Increased
susceptiblity of these areas to weed Invasion. Particularly In urban areas where
weed seed sources are prolific, fragmentation Increases the length of
remnant edge exposed to weed propagules and decreases the surface
area of bushland that can remaln rasillent to weed Invasion. Consequently,
weed Invasion 15 accelerated.

- modification of Intemal remnant microclimatic condltions, including Increased
solar /UV radlation levels, wind speed, and water status can modity both the

flora and taunal specles composition (Hobbs et al. 1991)3. In smaller remnants
such as those found In the Ewey Creek catchment, these changes will almost
certainly be defrimental.

Fragmentation can occur In a number of ways:

Direct Fragmentation

. Fragmentation resutting from direct hurnan actlons, Fragmentation Is rapld and
clearty visible.

. Some examples include:
. - ancroachment of lawnmowing Info bushiard

- the clearing of bushland as a percelved Improvement or for access
purposes ' )

- corstruction of faciities In bushdand rermnnants

- construction of services through bushland e.g. stomwater.

indlrect Fragmentation

. "Fragmentation resulting Indlrectly from hurnan actions. Fragmentation Is slow
and often not immediately discernible.

. some examples Include:

- decline of native specles and increase In weed species associated
with nuttient endchment along creekiines. The Intemal fragmentation of
the remnant vegetation occurs as a resut of external Influences.

- repeated burning of selected areas within @ remnant e.g. fire breaks.
This reduces soll seed bank of fire sensltive specles, crealing a more
simplified vegetation type dominated by fire folerant species. The
resulting vegetation Is less resilient to weed Invasion.

3 Hobbs, R.., Margules, C.R., & Saunders D.A. 199

1
Fragmentation: a review. Consarvation Biology. Vol.
EWEY CREEK A
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Factors contributing to direct fragmentation can be avoided through appropriate
design and location of tacillties and sanvices In/through bushiand remnants and the
rehablitation of disturbed sites after works, Adequate fraining of malntenancea staff and
public education Is also required.

The mitigation of Indirect fragmentation relles upon modifying contributing factors within
the catchment e.g. stormwater confrol and nutrlent enrfichment, and through the

adoption of sound on-site management practices.

. Modification of Soll pH, Nulrdent Level and Molsture Contenf

The urbanisafion of a catchment will directly modify the natural conditions of the
catehment. Consaquently, any natural bushland remalning after ubanisation will be
subject to these changed conditions. The degree to which these bushland remnants
survive In thelr natural condition will rely particularty on their resilience to the changing scll
environment. Changes In soll pH, nutdent level and molsture content are three
somewhat related factors which are recognised as significant contributors to the
decline and modification of sandstene bushland In urban areas.

Soll pH

Sandstone based woodland and open forest communities In Sydney generally occur
an acidic solls with a background pH of 4.5 to 5.5. At this level, the avallabillty of
macronuttients such as nitrogen, phosphorus and potassium are relatively low.
Consequently, the woodland specles have developed complex myccothizal

assoclations which assist these specles in obtalning soll nutlents?.

The importation of urban construction materials Info catehrments con significantty modify
sall pH levels downslope/downstream. soll pH testing of sites within sandstone bushland

adjelning netball courts in northem Sydney Indikcated an Increasing soll pH (alkaline) -

Imimediately adjoining the site. Soll pH gradationally declined to background levels
below the development.

The increasing soll pH associated with urban development has a number of
implications:

- mcrecslhg soll pH will increase the direct avallabliity of macronutients In the soll.
“The greater avallabllity of nutrients will assist the establishment of weed specles.

- Myccorhizal fungi are sensitive to Increasing soll nutrient levels. Consequently o
decline In mycorrhorizal assoclations associated with soll pH change will
probably result In the decline In vigour of native sclerophyll species. Research
In the United States Indicates that many weed species do not requlre
myccorhizal associations and as such are at a greater advantage when
competing with native plants which elther lack or have reduced levels of

myccorhizal fungl".

4 Myccorhizal associations are thought to exist between most native sclerophyll plant specles. itls o
symblotic relationship betwaen tho host plant and varlous spacies of fungl in the soll which enable the
plant to galn access to fixed soll nutilents In retumn for acting as o host for the fungl. The assoclations also

asslst in protecting the host specles from disease causng fungl,

5 puchanan, R.A. 1989. Bush Regsneration - Recoverng Australian Landscapes., TAFE Publications,
Sydnay.

6 st, John. T.V. 1984. Mycorrhizal Fungl and Revegetation In proceedings from Native Plant Revegetation
Symposium. 15 December, 1982. 5an Diego. Callfomnia. :
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At 1hls stage there s no feaslble way of moditying soll pH levels on an urban catchrent
scale of the nature of Ewey Creek.

Soil Nutrlent and Moisture Levels

In native sandstone plant communities there Is a generally G gradational decrease in
soll nutrient and molsture levels upsiope from creeklines. Accordingly, specles
adapted to higher nutdent and molsture levels (mesic species) would characterise
creekbanks. An upsiope transition to specles more adapted to dry. poorer solls
(sclerophyll specles) would occur on the sldesiopes.

However, soll nutrlent and molsture levels Increase In bushland adjeining urban
development. The degree and extent of Influence varles depending on topographlc
factors, density of development, and fime since daevelcpment,

Of particular relevance to bushland management [s the Increase in phosphate levels
from urban development. Background levels of soll phosphorus for sandstone
bushlond Is generally considered to be batween 25 - &0 ppm. However, phosphorus
levels 40 ppm higher than background levels have been recorded In utban bushiand

below hous[ng7. Furthermore, soll phosphorus levels assoclatad with stormwater
discharges have been recorded at 10 times background lavels. Wright (1988)
recorded soll phosphate levels 30 m below an urban stormwater outlet (of about 20
year standing) of 190 fo 250 ppm. and on a floodpialn 1.5 km from major urban Inpuls

(50 years standing) levels of 625 ppm ware recordedd-

The sources of nutrients, particularly phosphorus, are varied:
- Sewsr discharges within the catchrent;

- Leachate from imported bullding materials:

- deped organic garden wastes;

- Detergents;

- Leached fertilisers from gardens and lawns;

- _Pet‘s.__ it has been estimated that phosphorus Input from pets Is on average 2 kg
- phosphorus/ha./yedar,

- Stomawater run-off from roads.

Phosphorus generally occurs In the environment in on rsoluble form - adhering to clay
particles and organic matter . As such It moves slowly in the environment, and therefore
the Input of phosphorus from urban areas usually resutts In a gradual accurwlation in the
soll. The diffuse movement of this phosphorus downslope from urban areas Into
bushiond remnants will promote corsiderable changs In sandstone vegsetation.

7 Lolthman, M. 1986, The distribution of soll phosphons within urban bushiand in the orea of Ku-ing-gal.

Sydnay. Bsc (Hon) Report, Macquarie University.

8 Wright, H. Dr. 1988, The longlerm threat fo Bushiand from urban run-off - minimising the damage.

Unpublished. State Poliution Control Commission. Sydnay.
EWEY CREEK MANAGEMENT PLAN

Pags 33



cLOUSTON

MARCH 1993 - NS 149

Natural vegetation along
the creekline has often
been replaced by weed
and mesic species which
thrive under the highly
modified growing conditions.
Of particular concem st
he highly invasive Madsira
vine which k difficult to
control and, as seen here.
creates a further threat

to remnant trees.
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Changes assoclated with Increasing soll nutients and molsture levels include:

Decline In sandstone woadland/open forest specles. This probably occurs as
a result of Increased competition with weeds and native mesic species, and a
decline In mycorthizal activity. :

Increase In weed establishment. The combined action of soll pH change,
nuttlent and molsture Increases creates soll condifions conducive to the
establishment of weed species. The close proximity of urban development,
with Its assoclated weed propagule sources, accelerates the process.

Increased frequency and extent of native mesic species. Natlve species
which under nomal conditions would be mainly found on molst, higher nutrient
sites (such os creekiines) are now able to extend thelr range upsiope due 1o
the changed soll conditions. This change In distlbution and abundance of
mesic specles Is particularly evident with Sweet Pittosporum (Pitfosporum
undulaturn) and Bluebeny Ash (Elaeocarpus reticulatus). This change Is further
accelerated when fire events are removed from the system (as Is the case in
most urban bushland remnants). Meslc specles tend to be fire sensitive
particulary at an early age and are usudlly kiled by fire.

The net result of these changes In soll conditions Is that many sites which once
supported dry sclerophyll species can no longer support this community In a self
perpetuating condltion.

The removal of soll nuirlents from the system Is a complex and difficult task. In recent
years varlous strategles have been implemented to reduce the impact of soll nuirients:

Education of resldents iving in the catchment:

Construction of gross poliutant and nutrient traps/wettands In an effort to harvest

nutients along watercourses. This approach does not however reducs the -

Impact on bushiand from adjoining diffuse sources.

Annual buming of vegetation to remove nutients in the blomass. This wil reduce
the specles diversity In the long term and Is generally unacceptable for small
bushland remnants.

Harvesting and removal of plant blomass (and subsequent removal of

‘hutrlents). Whilst some harvesting of plant blomass would assist In removing

nutrients fromn the site, the annual input of nulilents will In most cases will be higher
than that which ¢an be feasibly removed.

EWEY CREEK MANAGEMENT FLAN
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- Flre Management

Fre Is an Important natural influence on species distibution and diversity in sandstone
bushland. It Is an essentlal factor which neods to be Incorporated Into the
management of urban bushkind. However the fragquency, Intensity and extent of fire
avents in urban bushland needs to be controlled to enswre that maximum diverslty of
species arkd animal habltat Is maintained.

Sandstone plant specles have varying responses to fire. Some specles, for example
Alannel Flower (Actinotus hellanth)), are most abundant In the first few years after fire,
gradually declining In abundance untli the next fire event. Other specles aré more fire
sensitive and achleve levels of abundance some yeurs after a fire event. if maxmum
specles diverity Is to be achleved. fire events need to be controlled on a mosalc
pattern acress a remnant over a number of years. This will maximise the potential for
both fire sensitive and fire resporsive specles to fulfi thelr reproductive cycles. and thus
provide for maximum diversity af tfaunicl habltat and food sources.

Fire Is also [mportant in reducing the susceptiblity of dry. sondstone communities bealng
invaded by flre sensitive meslc specles e.g. Sweet Plitosporum (Pittosporum
undulatum) and Blueberry Ash (Elaeocarpus reficulatls). This Is @ common occurence In
urban bushiand where fire has been excluded. However. In planning for the use of fire,
a detalled fire history plan and future strategy must be developed to ensure that
caretully planned approach Is used and that fire sensitive areas are excluded.

Recent changes to air quallty statutes require that consent from the Environment
Protection Authority be granted prior fo undertaking control buming of urban bushland.

In the context of Ewey Creek the practical application of fire management strategies
must inevitably be tempered by both the configuration and urban context of the creek
and the resultant concerns regarding safety that are lkely to be evident in the
community. -

. Nalural Regeneration and Revegetation

The abliity of a bhushland remnant to naturally regenerate will be dependent on d
nurmber of factors:

- Avallability of native seed and propagules, elther from adjoining sites of within
the soll seed bank.

- Degree cfffrqgmentaﬂon of the remnant.
- Degree of change In soll pH, nutrlent and moisture avaliability.
- Level of compatifion from weed specles.

Furthermore. the ablity of a bushland remnant to naturally regenerate In perpetulty wil
depend upon:

- The degree to which degrading cawsal factors are removed.

- The extent to which altered site conditions can ba reversad to acceptable
limits for desired vegetation.

- The degree to which natural processes and rotes of change can be re-
Infroduced.

EWEY GREEK MANAGEMERT PLAN
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In most areas of urban bushiand i is not possible to fuly reinfroduce natural processes
and rates of change or to fully remove causal factors. The extent of these issues are
enomous and Interwoven with the fabrc of urban soclety. However there Is scope for
reducing degrading causal factors and adopting appropriate strategles tor
managing the accelerated rates of change.

Remnant vegetation along Ewey Creek ranges from largely unmodified to significantly
modified/absent, Comrespondingly the degree of weed Infestation reflects the degree
of site modification, being greater In sites where forelgn soil material has been
deposited or where urtban runoff Is greatest,

Most of these site changes are beyond economic and physical reversibllity e.g. the
removal of Imported fill to re-expose natural soll materlal, and therefore need to be
accepted as the new ‘natural” conditions arlsing from our urban presence.
Accordingly, o new range of native specles may be more approptate to usa In the
revegetation of significantly modified sltes. Some Impacts can be reduced through
public awareness and education.

Significantly modified sites will have a reduced capacity to naturally regenerate the
original native plant communitles. Glven an enomous level of resource Input, a
reprasentative sandstone plant community could be re-nfroduced using revegetation
techniques, however this reconstructed ‘community would require continual and
probabiy Increasing levels of funding and labowr Input fo maintaln.

Sites which are largely unmodified will have the greatest capacity to naturally
regenerate, These are areas where modification of solf conditions have been slower
(for varying reasons) than significantly modifled sltes. Accordingly. given that Impacts
are reduced and the rate of change can be reduced further these sites can be
managed using bushiand regeneration fechniques to minimise long termn resource input
ond to maximise specles diversity,

Nevertheless, in approaching sites along Ewey Creek with the aim of re-Introducing -
native plant communitles, preference should given to encouraging natural

regeneration where possible. On significantly modified #ies. revagetation should

proceed In conjunction with regeneration where regeneration rates are not sufficlentty

high to provide adequate nafive piant cover or diversity. This will be the most cost-

offective means of re-establishing native vegetation on these, sites, Assessment of

Individuat sites by sklled and experlence bushland regenercﬂon practifionars is

requlred

Irrespecﬂve of whether a revegetation or rageneration strategy Is chosen for g slte
long term weed control will always be required, particulary along the creeaklines which
are significantly modified and have higher soll phosphorus levels, Resaarch indicates
that weed spacies are able to take greater advantage of high sail phosphorus than

even nafive mesic/rainforest specles”. Therefore weeds are likely to always be at a
competitive advantage on nutrlent enrdched solls on sandstone.

EWEY CREEK MANAGEMENT PFLAN
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¢ State Environmental Planning Pelicy (SEPP) 19 - Bushland In Urban Areas
State Environmental Planning Policy (SEPP) 19 - Bushland in Utban Areas was infroduced
by the NSW Department of Pianning In 1986. The broad alm of the policy is to protect
and encourage sympathstic management of urban bushlond remnants which oceur
on, or adjeining, publlc open space In the Sydney reglon.

SEPP19 recognises that urban buéhlond Is an important uisan resource due to:

- - Its value te community as part of the natural herlfage

- its aesthetic value: and

- its value as g recreational, educational and scientific resource.

More specifically. the policy dims to:

- retain bushland In parcels of size and configuration which enable bushiand to
survive inlong term

- protect rare and endangered flora and fauna

- protect habitats for native flora and fauna

- protect wildlife coridors and links to nearby bushiand

- to promete the management of bushland In @ manner which protects and

enhanees the quallty of the bushiand and facllitates public enjoyment of the
bushland compatible with Ifs conservation,

The Implementation of SEPP 19 is the stc:iufoiy responsibllity of Local Govemment under -

the Environmental Planning and Assessment Act {1979). The policy only applies to areas
of native vegetation which are reprasentative of the structure and floristies of the
natural vegetation. Along Ewey Creek. SEPP 19 will technlcally apply only to largely
unmodifled sltes. Nonetheleass, the appllcation of SEPP 19 fo remnant vegetation should

aim to be applied lIberally rather than restictively?.

In areas Identified as urban bushland under SEPP 19, the following constraints and
management guldelines must be applieq:

- Bushland ‘cannct be disturbed without councll consent, except where for
bushfire hazard reduction, recreation use in accordance with a Plan of
Mcncgement for the bushland. or for services / maln road construction.

- In granting consent to disturb bushland, councll must conslder 1he aims and
objeciives of SEPP19.
- If disturbance Is necessary and there are no feaslble altematives, bushiand

must be restored after disturbance.

- The effect of a proposed development (on adjoining land - public or private)
on bushland (on or adloining public open space) must be consldered prlor to
granting develcpment consent.

9 Department of Environmaent and Planning (1986) Clrcukar No. 114,
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Right: Sites of significantly
modified vegetatfion
have a low capacity

to naturally regenerate
and as with this resaerve
off Klora Road require
substanitial management
Input and revegetation
1o reinstate the nafural
florlstic cover.

Below: A mafor remnant
of sandstone weoodland
remains In the public ressrve
ddjacent to Fresident
Avenue. The vagetation
here Is, however,
fragmented by various
cdegrading factors and
requires Improved
management to ensure
the retention of the
natural plant communifies,
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PRINCIPLES

Management of largely unmodified sites to be consistent with the alms and objectives
of SEPP19 - statutory requirernent of Councll under EPA Act.

. Fragmentation

Reduce fragmentation of remnants through:
- Reduction in extent of mowing In and around reserves
- Ensure that location of tracks, tralls, facillties and service lines/pipes are
located to minimise further fragmentation. Ensure that disturbed sites are
restored after construction/Installation.
- Remove dumped garden wastes frorn bushland and prevent further dumping,
- Ensure that stomwater discharges are piped through, rather than discharge
Into, bushland rernnants. '
o Modilfication of Soll pH, Nuirlent level and Moisfure Conlent
Reduce nutent Inputs (particulary diffuse sources) through:
- Education encourage residents to reduce fertiliser use
encourage residents to wash vehicles on iawns rather than streets
reduce garden waste dumping dlong creskliine
- Integration of plant harvesting Into long term vegetation management

- Regular sweeping of sfreet gutters in catchment will remove fine soll particles
which contain high nutients

- Ensure sewer manholes do not discharge In catchment.

- Encourage onsite retention of stormwater in utban areas of catchment.

. Fire Maohagement

Develop a fire management program for remnant dry sandstone vegetation based
on: .

- Flre history of sltes
- 10-18 year rotation cycle of bum sites
- Use of small spot bums In rofation to ensure a mosale pattem is achleved.

Moist, meslc based vegetation will require significantly longer periods between bums
than dry sclerophyll vegetation,

EWEY GREEK MANAGEMENT PLAN
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. Natural Regeneration and Revegetfation
Encourage the potential for natural regenaration of native vegetation through:
- Reduction of impacts such as nubbish dumping and nuirient enrichment,

- Roduce occurrences of weed species on private lond within
catchment, )

Where potential for natural regeneration s low, revagetate sites with appropriate
native species.

Initlally consolidate araas of lkargely unmodified vegetation In conjunction with confrol
of highly Invasive weed specles.

Water and Open Space Management

Weed control along Ewey creek will be closely Integrated with Regeneration /
Revegetafion strategies for each slte. However, there are overall priorities which
should be considered when approaching weed control in the catehment:

- Priority should be given to stabillsing, consolidating and weeding largely
unmodifled bushland remnants. These areas contain the greatest diversity of
natlve plant specles and will form Important nucle! for extending the range of
native specles In the catchment. -

- Priority should also be given to the control of highly invasive vine species, such
as Madlera Vine (Anredera cordlfolia) and Moming Glory (jpomea indica).
Madlera vine, in particular, s highly Invasive and now occurs In solated patches
along the creekline. Vine species pose a major threat to vegetation -
management in urban areas since they are capable of smothering remnant
native frees and other canopy specles. Given minor wead coniral, canopy
specles can be estoblished on sltes which have a weed understorey however
It Is extremely ditficult to establish and malntain canopy species in competition
with aggressive exoflc vines. Control techniques for vines must take into
acecount thelr reproductive cycles and mechanisms. Bush regeneration weed

contro! techniques are most appropriate.

- Secondary priorty should be glven to the progressive re-establishment of
nafive canopy specles along the creekiine and gradual removal of exotic
canopy species once native specles are established. This gradual removal wil
assist In maintaining the visual character of the creakline comldor. In many
situations along the creek, weed frees also help stabllize creek banks and
should not be removed untll replacement vegetation provides a similar level -
of protection. The re-establishment of native groundcover specles can be
undertaken In conjunctlon with this process. The rate of native plant re-
introduction and weed removal will be dependent on the level and
commitment of financlal resources and labour.

EWEY CREEK MANAGEMENT PLAN
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. Regeneration / Revegetation Shrategles

Three classes of vegetation have been identified wi

Those on:

- Largely Unmodified Sltes

- Significanty Modifled Sites

- Adjoining Private Land.

thin the Ewey Creek, catchment,

Each of these classes requires a different strategy for managlng vegetation.

. Largely Unmedified Sites

Areas where the dominant vegetatio
establishment of indigenous vegetation cover Is likely

techniques.

Principle locations

- Remnant bushland around quarmy an
- Remnant bushiand In public reserve a

Ave.

- Remnant tree
land west of Thacker St.

n cover Is Indigenous or where practical re-
using bushland regeneration -

d public reserve north of President Ave.
nd fringing Yowle Bay, south of President

s with mown native understorey on Roads and Traffic Authority

Bushland regeneration techniques most appropriate for managing largely unmeodified

shes,

Reduce Degradlng
Factors

Factors such as nutrient
run-off, waste dumping,
mowing practices need to be
madified prior to undertaking
work.

Bushland Regeneration Process

Primary Weed Clearance

Major weeds removed from
site. Varying degrees of

weed Infestation.

>

EWEY CREEK MANAGEMENT PLAN

Sacondary Treatment

Intensive weeding of primary
sites. Degree of secondary
weeding will depend on
degree of degradation and
regenerative response of

native plants/weeds.

Maintenance Weeding

Weed seeds dropped by
birds or introduced to the
regenerated site in varying
ways will need to be remov:
if successiully estabilshed.
Preventative maintenance.
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- Remnants should be consolidatad,

- Regeneration wotk should be undertaken only by fralined and experlanced
regenerators or under supervision by ftrained regenerators. This Is Important
since many declslons which nead fo be made In undertaking bush
rageneration work on a range of sltes can only be adequately made by -
skilled, perceplive practitioners,

- All weed material should be removed from ste and disposed of
appropriately.

- Revegetation work may be necessary on bushland / urban boundaries to
provide buffering.

- Implement a fire management program based on mosaic 10-15 year cycles
on dry slifes. Implement o monltoring program of burnt areas to assess
effectiveness of strategy. Weed confrol after control bums Is nomally required.,

Significanily Moditled Sltes

Areas where significant modification to natural site eonditions has occured resulting In a
signlficant decline or alteratlon In native vegatation cover and regenerative
capability. Vegetation cover Is usually dominantly exoflc. Re-establishment of native
vagetaifon through bushland regensration techniques will be limited.

Principle locallons

- Most areqs upstream of sandstone quary ot President Ave,
- Particularly madified where creekline comidor Is reduced In width,

Revegetation techniques most applicable to managing vegetation on significantly
modifled sltes.

Note: Some small areas of remnant native vegetation may occur on these sites. These '
should be Initlally be freated with regeneration techniques then revegetated It

required.

3
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Revegetutlon Process

Secondary
Weaad Control

As with regeneration, some
weed speclas will quickly
re-astablish after initial

treatment.

Reduce Degrading
Factors Primary Weead Clearance
Factors such as nutrient Ma jor wgeds remaved from
run-off, waste dumping, site. Varying degrees of weed
mowing practices need to be Intestation.
madified priot to undertaking
work.
Malntenance Weeding .
. Replant with

introduced in varying ways will

S
need to be removed if I P:Bcles g
successfully established, The aim Specles selection bas
on degrae of change in

of maintenance weeding being to

Monltor for
Regeaneration

if nawural soil is presant,
reganeration of some
native species may occur.

ancourage the development of a site conditions. Regenerating plants
new soil native seed bank in should be protected,
preference to weed spacies. =
. Bushland weed control technlques should be used to remove weeds from

these areas. A range of these techniques have been developed to maximise
long term effective control as practised by National Trust weed eradication
teams, Australion Trust for Conservation Volunteets and other agencles and

consultants.

. Remove large weed frees (e.g. Camphor Laurels) when natlve canopy
specles reach sufficient helght to reduce visual Impact and provide bank
stabliity following weed tree removal.

. Revegetate sites using specles sulted to higher soll nutrient and moisture levals.
A represaentative list is attached,

. For revegetation work. use specles propagated from nearest naturally
occuring source, Councll's nursery woldd be Idedl for this role.

. _Estqblish canopy specles first, or If resources permit both native canopy and
understorey specles can be established concunently,

* Instatiation of erosion control matiing (e.g. coconut fibre) may be necessary
on steap, flled sltes. This should only be Installed after total weed control has

bean achleved.

. Harvesting of mesic species (e.g. Pittosporum undulatum) over the long term
may assist in reducing nutrlent load In these areas.

. Buming of vaegetation will be of litle benefit. Buming In these areas weuld bs
prmarily for nutrlent removal and stimulation of sclerophyll natural regeneration.
However, buming of the small volume of vegetation on these sites will
probably not reduce nutrient levels below the tolerance level of the original
vegetation, Secondly. due to the significant changes In soll In these areos (e.g.
dumping of fill and garden wastes) It Is unlikely that a viable saed bank of
schierophyll specles siill exists In most places.

EWEY CREEXK MANAGEMENT FLAN
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Adjoining Private Land

*

areas where natural vegetation has been elther totally rernoved or If still
present conslsiing mainly of remnant mature trees,

Principle Locations

Dominant iand use In catchment
A landscaping appreach is most appropriate for these sites,

Resldents should be encouraged to replant with specles Indigenous to the
areq. Specles sultable Include those assoclated with sandstone and shale

based woodlandsfopen forests in the region. Due to the reduced

concentration of Impacts away from the creekline these specles are likely to
survive to maturlty. This will asslst In maintaining a natural landscape character
representative of the reglon. A representative species salection would Include
those listed for "dry, slevated sites® on the aftached spacies list,

Resldents should be encouraged fo remove significant weed specles from
thelr propertias In the long temn. Significant urban free weed specles Include
Camphor Laurel (Clnnamomum camphora), Small Leaf Privet (Ligustrum
sinense) and Large Leaf Privet (Ligustrum lucidum),

Encouragement In thls regard can be achleved by increasing public
awarenass of the negative effects of weed specles through education
programmes. This may dlse be faclitated by removing weed tree specles
from the list of trees protected from removal under Tree Preservation Orders.

EWEY CREEK MANAGEMENT PLAN
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RECREATION

Alms

Enhonce recreation opportunifies within publlc reserves along Ewsy Creek which are
compatible with the low key. passive nature of the resource and the sentiment of local
residents. '

Issues summary

Present recredtional use within the Ewey Creek corridor Is very low key, catering
generdlly to the sporadic demands of Its surrounding residents and the specific
requirements of interest groups. such os the Scout Association. This Is largely a product
of the fragmented nature of open spaces along the Creok, which occur elther Qs
public reserves or vaeant lots. The lack of identity, recreaifon focus and structured
access In these areas highlights the missed opportunity for optimising them as key
recreational resources, The same problems have led o indiscriminate dumping and
vandaiism, particularly in areas which are hidden from public view; thereby further
degrading the resource. The potential, for these open spaces, however, may now be
realized with the opporfunities that may arise as a result of progressive residential
redeveiopment of the area to higher density dwellings.

In particular there are opportunities to combine pasive recreation uses associated with
water management fectures along the corridor. Opportunities exist to enhance
recreation potential at @ number of Indiviciual sites along the Cresek.

26.1

DISCUSSION

The Catchment consists of sarles of unrelated public open spaces NoNe cateing for

any particular recreation opportunity.

There Is a distinct lack of recreational faclities within the Conldor, most recreation
potential depending on the enthusiosm and Imaglination of users in creating
opportunity. This Is a desirable sltuation particularly where the natural qualities of the
resource dre highly vaiued and low key recreational use 15 favoured.

Despite ‘the obvlous existing and potential attractions of a natural creek systern there
are no water oflented features of significant reievance to the Creek: weed Infestation
wsudlly preciudes access or atiraction to the creek.

All resarves appear to provide for local demand only and In the main this Is of an
unstructured passive nature with little If any concesslon even to minimal features such as

seating.

The topographic nature of the site tends to praclude any racreational activity that
requlres significant areas of level clear ground. Even where these exist, such as the
‘kickabout’ area bounded by Houston Sheat and Manchester Road. the slopes lIimit
thelr potential. Clearly the creek corrdor Is of such a natwe that substantial orentafion
to active recreation activities 1s unlikely to ba appropriate. Nonetheless, where
opportunities exist to accommadate the needs of the young community I particular
for low key active faciities. without compromise fo the visual integrity or otherwise quist
enjoyment of the creek, such opportunities should be explolted.

Movement-oriented recreation opportunities within the corrldor, such as walking.
Jogging and cyciing are limited by the discontinuous nature of the open space systerm.

EWEY CREEK MANAGEMENT PLAN
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It cannot be expected that this situation will change dramaticaily in tha short term.
Nonethaless. and when further links are established along the creek cormldor, such
opportunities may Increase and should be encouraged.

* Site speclfic Recreaflon Issues

A numbser of recreation lssues arlse with respect to specific locations within the conidor.
The following Is an analysls of those sites and Issues, '

Scoul Hall Site

Recreation opportunity on this site i mostly generated by activity of the Scout group,
who utiilze their space frequently and Intensively. The group would not be significantty
atfected by the RTA freeway propasal because they have secured a fight of way to
Madnchester Road.

The Scouts would welcome greater opportunity for use of the RTA area for outdoor
activities - campfires, barbeques ete. Cumently, the RTA policy discourages any
frespassing of thelr properties. This reduces the legitimate recreation use of area and
‘encourages vandalism which has been apparent orrthe Scout Hall,

The remoteness and Isolation of this space also creates a security risk and weakens
recreation opportunity.

Because of the temporary nature of the RTA site, options for enhancing recreational
use are necessarly limited. Funding of works would recelve a low priority In
consequence. However, work may dovetall with weed controtl. bank stabllization and
water quallty works, particularly related to improving planting and site access.

Kiah Place Raserve

This is a relatively large area of well cut grass and scattered trees offering greatest
scope for a comblrcition of active/passive recreation. In ifs present form It appears to
offer Iitfle atfraction for considerable use. Though well maintained, the area s divided
by teracing of land which preciudes use of the higher. southern areas of the park.
Lack of provision of even riner facillfies further weakens the attraction of the park. the
quletness and relatively large size of the area suggests potential for a more attractive
setting for local use for several types of activily. the good visual access across the
areq glso enhances safety conslderations.

v
Options for Increased recreation on this site will depend greatty on water management
devices which wlil Inevitably infiuence character of space. Better avaliabliity and
access to more level spaces would greatly enhance the areas recreation potential.

Glven the potential for the site to fulfil o water management role the opporunity to
Integrate water-orlented recreation facilities should not be missed.

EWEY CREEK MANAGEMENT PLAN
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Lett: Retention of the
naturd bushianc
character in reserves
of the lower crask
catchment are highly
conducive to passive’
fecreation requiing
only minimal armenity
provision,

Below: The pubiic
reserve at Kich Place Is
a highly under-utized
resource with few visual
or physical attriputes to
provide an attractive
recraational satting.
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RTA Corridor

This Is a linear reserve, only recently made avallable to public with adjacent
development of DHA housing. It presently acts only as a link from @ footbridge af the
eastem end o Klah Flace Park. .

There Is no provision at present for recreation except for walking access along
southem bank.

The adjoining DHA development has a significant proportion of young mothers and
thus demand for recreation sultabie for this group must be consdered desirable,

This comldor has good access to the Creek and also has high potential for quiet
passive recreation given improved freatment,

improved recreational opportunity would also exist to the east If the site was linked with
the adjacent strest,

Kiora Road

This Is @ smali reserve, heavily freed which creates a total canopy over the area. The
traes create a sense of enclosure and the area Is qulet and relatively sheitered from
the sfreet. The site Is conducive to being explored yet no through route or clreular path
provides such opporfunity.

The area Is close to medium/high density developrments and thus has high use potential
by local residents. At present there are no facllifies catering for these adjolning
propertles,

Local residents have expressed concerns that options to Increase access through the
park may create security problems, Kiora Road provides an artarlal vehicular access -
and Is also a commenly used route for pedestrians to the station, shops and clubs efc:
the latter causing some problems at night.

Quarry Site

The derelict quarry slte Is a dramatic physical feature in a seml-natural seting with the
open faces of the quany wall stil apparent and sporadic re-growth of native
vegetation In clear evidence. The existing path system and stalrs provide ready
pedaestrian access through the site, being well used for walking and giving good views
frorn the Higlher ground.

The proximity of President Avenue and lis attendant nolse does. however, reduce
amenity and the presence of litter and broken glass emphasises the current
‘wasteland’ character of the site. .

The adjoining creek, the steep nature of the area (ending good vlews over and
beyond the site) and the substantial size of the site suggest considerable recreational
opportunity with links to the rest of the creak corridor to the north west and southeast,
Again, the opportunity for the site to fulfll a water management role suggests a
potentlal for water-ofiented faclities.

The site provides undoubted potential for passive recreation activities, parficularly of
natural systems interpretive and educational nature.

EWEY CREEK MANAGEMENT PLAN
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Yowie Bay

The lower end of the creek Issuing Into the bay has a very distinct character with an
enclosed 'natural’ impression created by the steep sides and substantial free cover
that overy the watempools and outcroppling stone of the creek bed. .

Whiist the topography limits easy access and substantial recreational activity is
nevitably limited the area has particular attractions that lend themselves to quiet low
key pathway links between President Avenue and Cliffard Avenue reserve when and if
such opportunities arlse.

Private Areqs

Recrection activity within propertles adjoining the creek varles from intensive
gardening incomparating the Creek as a feature to complete Isolation of the Creek with
fences, heavy weed infestation and bank stabilization methods which produce a
highly negative impact. Increased awareness of the Creek for its passive recreational
qualifles may incregse respect for its worth ond reduce problems caused by
napproptiate garden management., ‘

. Overview

It Is evident from the discussion of the Issues and description of sites that recracdtion
along the Ewey Creek conldor consists primarily of low key, unorganised recreation.
There Is generally no provision of faclifies to enhance recreatlondl experlences,
axcept for sorme pedestrian access dllowing transitory use, but little else.

While it may be seen as deslrable to malntaln local character, It Is questionable that tha
presant level of recreation Is achleving its full potential as a local reserve. Exsting local

senfiment suggests that the public greatly value these public resources although-

expectafions are minimal,

Careful development/enhancement/planning with compatible strotegies could
embrace this sentiment and give greater recognliion of these areqs, This could be
achlevaed without compromising local quality and potenfially reduce undesirable use
of parks, which presently weakens the amenity of many parts of Ewey Creek.

PRINCIPLES

In order to optimise recreation use of the Ewey Creek comldor, the following principles

are offerad to enhance recreational experience In the reservations:

. Generdlly faclltate greater recreation opportunity In public reserves along the
Ewey Creek conidor by developing compatible facllities. Discourage active
recredtion In areas Identifled for passive use,

» Optimise potential of particular reserves by developing opportunities arising

frem exdsting physlcal characteristics or future water management devices If
appropriate.

EWEY CREEK MANAGEMENT PLAN
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Achleve this by adopting following site specific principles:

RTA/Scout site

Encourage active recreational use of the slte and provide temporary
facllities which are compatible with present use of the area by Scouts.
Review RTA's curent management,

Klah Place

Incorporate recreational opportunity into future wetiand .. Cater for
appropriate recreational use with provision for some low key active
use of the ared and develop a local education and interpretative

resource.,

RTA comidor :
Encourage greater use levels/opportunity for passive recreation clong
creek. Discourage actlve uses,

Klora Road
Enhance axisting possive recreational use of park.

Quary site

Optimlse future water management devices for .recreation.
ncorporate exlsting under-usad physlcal elements for greater public
appreciation. interpretation and enjoyment. Discourage active
recreafional use except for areas which are Isclated from key passive
use areas.

Yowle Bay

Encourage passive use of slte which Is compatible with lts natural
characteristics, Discourage active recreation in any form, Improve
visual links with Yowle BQy and access public path which does not
compromise privacy of adjacent landowners, :

EWEY CREEK MANAGEMENT PLAN
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MANAGEMENT

Alms

To maintain public fand it @ manner which sustains and enhances the dominance of
natural bushland enabling an appropriate level of recreational use and the servicing of
water management devices,

Issues Summary

Maintenance of public reserves throughout the Ewey Creek catchment Is generally
adequate In kesping them in a tidy condition. With some modification to thelr layouts
and landscape freatments, together with the Input of local volunteers to qsslst with
maintenance and management, the standard and character of these reserves could
Improve considerably. These may require changes to the tasks and routines of
maintenance statf but should not greatly affect thelr overal level of input.

271

DISCUSSION

Malintenance of publlc areas throughout the catchment varles according to the
priorities and procedures established by different authorities,

The majority of public land falls under the rasponsibliity of the Sutherand Shire Councll
through s Recreation Facllities and Bulldings Department. The Department has
allocated a labour force of four fo five men fo carry out the maintenance of reseives
in the catchrment as well as other speclfied areas In the Shire. Tasks are dominated by
grass cutting which Is undertaken approximately every four to five weeks using fractors
at the Kiah Place reserve, and tide-on or standard push mowers at the other reserves.

Other tasks Include brushcutting, miner weeding and spraying ot non-residual -

cherricals to control Lantana and grass growth around the edges.

Weed control Is one task that Is evidentty Inadequcte and Is only undertaken In an ad-
hoc fashion, usually in response to pressura rom local residents. The lack of follow up
reatment and expartise In camying out this work, therefore, results In only marginal or
even questionaible long term improvernent to weed Infested areas,

Councll’ also é.mploy staff specifically to address the regenaeration of bushland.
Howaever. the vast area of bushland requling aftention throughout the Shire has resulted
In fiftle activity occuring In bushiond areas within the Ewey Creek catchment.

Other pOfenﬂolvsources of malntenance assistance. primarly through 527 committess,
have yet fo be crganised for Ewey Creak reserves. Interest from residents Is growing,
however. and the formation of such a group should be encouraged In the near future.

The Councll also undertakes regular street sweeping as part of its roeutine malntenance
work. This Is only camled out on major roads such as Gymea Bay Road, Kingsway and
President Avenuse and In streets around shopping centres. No sweepling Is canled out
In suburban streets unless specifically requested by the local community,

However, recent changes in practices have been Implemented. For instance suction
of materdl Is now the only method used: fiushing Is no longer cared out because of
negative environmentai implicafions. These are very postiive Inlfiatives which should be
encouraged In the development of strategles for the Ewey Creek catchment.

EWEY CREEK MANAGEMENT PLAN
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The State Rail Authority (SRA) undertake regular maintenance ot verges and periite
along the line which passes through the north of the catchment, This work Invalves
spraying of noxous weeds twice yearly In winter using residual chemicals: In summer
with a knock down spray. The SRA employs an agronomist to ensure appropriate
chemlcals and applications procedures are followed [n accordance with curent
legislation. The agronomist also prepares a specification It the work Is to be canled out
by confractors. Slashing of vegetation is carried out twice yearly and this Is to be
increased In regularity. Buming is not undertaken as a maintenance procedurs.
Increased securlty measures are also being Installed along sections of the rallway line.
This g\cy Invoive Improved fencing and medification to locks to reduce access and
vandalism.

The RTA provide low-key maintenance to the freeway corridor. Mostly consisting of
grass cutting, undertaken by a contractor. Agaln, where required additional
maintenance tasks are usually only canled out in response to local residents’ requests.

From all of the above lt Is evident that there Is litle If any clear cut sfrategy for
management and maintenance of vegetation along Ewey Creek. the princlpai
emphasls belng on grass cutting, minimal contalnment of weed and removal of
nuisance when requested. ‘

strategles developed to co-ordinate management and malntenance of Eweay Creek
must therefare seek to achleve a common goal and agresd methodology between
all the authorties concemed.

A defalied discussion of the Issues that relate to vegetation management In the creek
may bea found In Section 2.5. .

272 PRINCIPLES

. Review amphasls of Councll malntenance staff procedures In the Ewey Creek -
corridor o match best practice for reganeration of native vagetation,

. Continue and Improve appropriate street cleaning strategles to minimise
Impacts on the creek,

. Encourage the establishment of, and provide technical support for local

Involvement In the management of the creek coiridor.

. Ehcourage the RTA and SRA fo adopt appropriate malntenance procedures
that will enhance the regeneration of native vegetiation,

 EWEY CREEK MANAGEMENT PLAN
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3 CONCEPT PLAN

By adopting design and planning principles identified through the analysis of the Ewey
Creek catchment above, a detalled Plon can be developed that accurately reflects
both Immediate opportunities and long tem responsibiiities In the rehabillitalion of the
creak,

Although the area of the creek catchment s relatively small, the diversity and extent of
the princlples that must be respected In Its management underline the complexty of
such systems. This Is particularly problematic when they are located In urban
surroundings. It Is necessary, and helpful, In such cases to express the Intent of the
Management Plan os a simple concept prior fo considering the strategias required fo
bring it Into effect. '

The Concept Plan for Ewey Creek envisages a central comider. of rehabliitated
bushland. made visible and accessible amidst the domestic character of ifs
surroundings. The creek should regain Ifs value as natural asset in an urbanized
catchment and ceass to be seen as merely a drainage faclity and a problem areaq.
Tm—- -
While there are limlted opportunities to develop recreational activitles In the creek
cormidor, the Concept Plan maximises connections fo the larger publle reserves where
toddlers play, seating. casual leisure and Interpretive facilities are focused. Safe,
weather pathways will link the comidor as redevelopment and practicallty pemmit.

The concept promotes more efficlant long term management by allowing
maintenance and emergency access along the creekline In a flood free, public
resorve. At key locatlons within the catchment, poliution control fraps and artificlal
wetliands are Integrated In the open space fo Improve water quality In the creek, and
InYowie Bay.

Beyond the creek comldor the Plan relles on planting. waste and water runoff
management, community education and development confrol to complement the
direct strategles for rehabililtation,

In all of this, the Concept Plan Is seen as a considered balance of three fundamental
critera In planning, namely

. Feasibility
. Desirablity
. Atfordablliity

but remains a challenging and exclting proposal that will conttibute to the Image and
urban design quality of the district (refer figure 4).

EWEY GREEK MANAGEMENT PLAN
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STRATEGIES

The following sectlon describes in detali the strategles that are derlved from the
prefarred concept for Ewey Croek.

The strategles are Intended to provide clear guidellnes for the future planning. design
and management of the creek.

The strategles are coliated under three common headings and should be read In
conjunction with the coresponding three drawings:

. Water, Conservation and Open Space Management (refer figure 3)
. Landscape Character and Visual Appreciation (refer figure &)
. Landuse, Acceass and Recreation (refer figure 7)

Under each heading the speclfic strategles oré documented In detall, with a
corresponding Indication of the parties that should be responsible for further
development ot Implementation.

EWEY CREEK MANAGEMENT PLAN
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WATER, CONSERVATION AND OPEN SPACE MANAGEMENT

Water Management davices

Construct the following water management devices to
improve the water quality of Ewey Creek:

*

Klah Pkice Reserve

Install @ Minor Gross Poliutant Trap (GPT) below
ground level and Water Poliution Confrol Pond
(WPCP) with a water surface area of 0.22 Hectares
In the exsting public resarve at Klah Place.

Qld Standstone Quarry
Install @ major GPT within the creekline In the northr

west comar of the public reserve.

Old Quarry

Instalt a WPCP to encompass the existing creek and
the western portion of the old quarty floor within the
lower area of the reserve. Proceed with
construction only atter Instaliation of the GPT's and
the WPCP as descilbbed obove and only If
subsequent water monltoring suggests the need
and justification of this additional device.

Prior to the construction of the WCPC ot tha quamy
site. conslderation should also be given to the use of
the area os a landing slte for any anticlpated
dredglng operation of Yowle Bay and Port Hacking.
Nofe that this operation Is beyond the scope of fhis
study and will be subject fo further detalled analysis.

Creek stabllizalion

Install cresk stabllization freatments which are compatible with
improved flood mitigation measures and the natural
appearance of the creek. Consideration should be glven to
the use of rock won from constiuction of the WPCP at the cld
quany site, Install In the following locations:

Kah Place
Betwaen the welr of the WPCP east to the end of

the public resaerve.

Klora Road Resarve
The entire section of the creekline running through

the reserve.

Private Landholdings
Install this freatrnent along the creekline of exlsting

private landholdings over the longer term when
aquired or dedicated for public ownership In
assoclation with site re-development. The relevant
landowners will be fotaily responsible for this work at
the fime of redevelopment,

EWEY CREEX MANAGEMENT PLAN
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. Replace open draln

Install pipes along the creek drainage easement replacing the
existing open gully for all sections upsheam of Manchester
Road. This will Improve visual amenlty and safety of the
croeokline to residents and remove habltot for vermin.
Relavant landowners will be totally responsible for this work af
the time of redevelopment. :

. Stormwater pipe extension

install stormwater plpes to provide a continual controlled drain
extending from existing drainage ouflets In the two public
reserves north and south of President Avenue. Landowners will
be totally responsible for this work as part of an
redevelopment of the adjacent iand. :

. Intormafion and Management Advice

Undertake a community llalson programme Informing residents
of the need to reduce nutient Inputs into the stormwater and

creek system by encouraging them fo:
reduce ferllizer use
wash vehicles on lawns rather than streets
stop garden waste dumping along the Creekline.

Furthermore, Inform residents of the prevalence of weed
specles throughout the catchment and their degrading
effects on natural systems, particularly Ewey Creek.
Recommend the progressive removal of these specles with
priorlity on those which are highly Invasive, Provide a list of
preferred replacement spacies which follows the
recommanded list for wetland rainforest and dry sites outiined
in $ections 5.2.5 and 5.2.6,

“

. Streel sweeping

Extend the programme of sweeping street gutters to Include
all sheets In the catchment so that accumulated nutrlent rich
materlal Is removed before entering the natural drainage
systam.

. Sewer discharge
Undertake regular monitoring of sewer manholes o check for

discharges. Inform the relevant authority of the rneed for any
malntenance works If discharges are detected.

. On-site Stormwater Detention

Ensure that new development applications to Council comply
with the Interm Standards for on-site detention of stomwater

discharge.

EWEY CREEK MANAGEMENT PLAN
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. Pollution Monttoring

Undertake an on-going programme of monitoring possible
sources of poliufion entering the stormwater system from
locatlons within the catchment llkely to generate
contaminated run-off. Consideration should be given fo
commercial areas, the railway corridor, new bullding sltes and
public carparks, Undertake environmental audits of business
premises 1o identify possible sources of poliution and educate
owners about poliutant disposal,

. Bush Regeneralion

Undertake a bush regeneration programme involving weed
removal and on-going madintenance In areas along the
creekiine where the natlve bush cover Is relatively Infact,
Consideration shoulkd be given fo the establishment of a 527
Committes In assoclation with Councll to assist with the
regeneration programme. Note that bush regetieration
should not be undertaken In Isolation from other strategles
recommended for the same area, particulady regarding park
enhancement and water management measures. Ensure that
all work Is camed out under the supervision of an appropriately
qualified bush regeneration speclalist. Arecs favoured for this
treatment Include:

- Remnant bushland around the old guary and
public reserve north of President Avenue.

- Remnant bushland In public reserve and fringing
Yowle Bay, south of President Avenue.

- Remnant trees with rmown native understorey on
Roads and Traffic Authority land west of Thacker
Street.

) Bush Revegelation

Undertake a 'bush revegetation programme for highly
modified areas and sltes requidng substantial reconstruction.
Ensure revegetation is underiaken with similar stiputations to
the bush regeneration programme outlined above and follow
the recommended species fist for wetlands, rainforest and dry
sites outlined in Sections 5.2.5 and 5.2.6.

= Kiora Road reserve

- Planting assoclated with the reccmmended water
management devices at Kiah Place and the Old
Sandstone quary sita,

- Planting assoclated with park enhancment In all
publlc reserves not identified for regeneration work,

- The creek cotridor currently under private
ownership. This work will need fo be caried out
progressively following acquisiion/dedication of the
conldor for public open space In consequence 1o
slite redevelopment (refar Section 5.1). Relevant
landowners will be totally responsible for this work at
the time of redevelopment, '
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. Fire Management

As part of the bushland regeneration strategy, lialse with
resldents and the Fire Brigade to determine the potential for
undertaking a fire management programme speclfically for
bushkand areas in reserves adjacent to Ewey Creek or elther
side of Presldent Avenue. Conslderation should be given to
the pesltive Implications of the procedures in achleving and
maintaining an indigenous bushland community and in
controling undesirable piant specles. Revlew this strategy
annucily,

) Water qualily monitoring

Undertake an on-going water monitor programme in Ewey
Creek to gauge the success of the water quallty devices and
to determmine whether the construction of the WPCP at the old

quany slte (s Justified. Recommended locations for monitoring
are:

- “Upstream of Kiah Place WPCP

- Immediately downstreaam of the Klah Place WPCP

- Immediately downstream of the Major GPT near
Taylor Close
- Downstraam of President Avenue

Conslderation should be gliven to lialsing with
communlty groups such as local schools to asslst
with the programme.

. Management Officer

Identify an officer to oversee the implementation of strategles
for a fixed pericd to ensure that momentum for this work Is
maintained and to facliitate community llalson. Consideration
should b given to extending the role of the officer to include
the co-ordination of other simitar prejects throughout the Shire,

. Water quailty and park Interprelation

install a co-ordinated and discrete system of signs and other
appropiiate Interpretive measures explaining strategles being
undertaken to imprave the environmental condltions of Eway
Creek and the vulnerabliity of the natural system to
mismonagement and ursympathetic activitles among the
community.
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LANDSCAPE CHARACTER AND VISUAL APPRECIATION

* Enhancement of Major Publlc Open Space

Redevelop existing and amalgamated public reserves to
optimise on existing landscape features and proposed water
improvement devices fo create a series of distinctive
landscape setings which combine to generally enhance the
visual significance of the creek cormidor, In this regard,
redevelopment should follow a theme which emphasises the
natural qualliies of the creek environment. All enhancement
measures to be developed In concurence with strategles
described in Section 4.1 Including bank stablliization
freatments, revegetation and regeneration programimes.
Redevelopment of specific sltes are:

- Klah Place

Redevelop the reserve Incorporating the Water
Poliution Confrol Pond (WPCP) as its maln gesthetic
feature. Design the pond as a semi-natural water
body with a variety of edge profiles and tréaatments
including rock outcroppling. a shallow gravel beach
and native vegetation, Specles should reflect a
natural prograesslon of plants from aquatic emergent
spacies to climax communitles which will encourage
habltat for native fauna and incregse visual and
aducational interest.

Provide areas within the reserve which allow active
play and quiet seating to co-exist and Incerporate a
sympatheticdily designed playground to be installed
in a physically separate part of the site,

Facllitate the use of the reserve as an educational
resource with amenitles such as boardwalks, viewing
tower, and Interpretive signs.

Enclose the reserve with a vagetative scresn to
protect the privacy of adjacent residents.

- Disused Sandstone Quany (Lower Lavel -prior fo

construction of WPCP)

Optimise the geologlcal. educational and visual
attibutes of the quary by Installing paths, seating,
interpretive signs and viewing points that highlight
features of the site that will be of Interast to the public,
Replace weead growth from fissures in the quarty floor
and wall with indigenous specles. Ersure that the GPT Is
sarsltively located within the north-wast comer of the
reserve and that it Is adequately screen planted to
obscure view's from both within the reserve and
rasidential areas around it. Conslderation In the
enhancement of the slte should be glven to the
potential installation of the WPCP aond Ifs use as a
landing slite for dredging of Yowle Bay and Port

Hacking.
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Disused Sandstone &uarny (Lower Level -
Incoporating WPCP)

Incorporate the proposed WPCP within the reserve as
a semi-natural feature fo compliment the education
and visual attdbutes offered by the quany. Ulllize the
characteristics of the sandstone to determine the
dlignment and form of the pond edge. Vary the
adge profiles whenever possible to accommodate a
range of Indigencus wetland/aquatic pilant
communities. Conslderation in thls regard should be
given to creating a perched wetland edge to
malntaln water levels and, therefore growing
conditions In Isolatlon from varying water levels of the
pond ltself (refer Sectlon 5.2.2). Provide site
Infrastructure In addition to features previcusly installed
Including boardwalks. seating and Interpretive tralls.
Also [nstall a focus of Interpretation ond site Information
where views of the quamy wall and pond can be best
appreciated.

Disused Sandstone Quany (Upper Leval)

Optimise the easy street access, isolation and
relatively lavel surface of this area with the installation
of a playground structure. Provide an area of mown
grass adjacent to the playground to facilitate active
play. Contaln the grass area within the path system to
praevent Invaslon inte adjacent bushland and remove
all other areas of grass for the regeneration of the
native bushland cover,

Remove all other areas of mown grass and reinstate
the natural bushland. Ensure that this treatment along
the top of the quamy wall is successful In screening the
nearby securlty fence and strengthens the visual
continuity of the ridgeline.

North of Presldent Avenue

Enhonca the natural quallty of this part of the reserve
by removing the areas of mown grass ond other
degrading elements through stratagles for bush
regeneration in Section 4.1. Provide some additlonal
discrete seafing throughout the reserve and replace
the piperall bamter along a section of the path unning
close to the President Avenue with a structure which Is
more sympathic with the setting.
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- Yowie Bay

Redevelop the separate portlons of this area 1o
establish one large Integrated reserve which
encapsulates the tranqull enclosed qualities it has to
offer. Re-establish a native vegetative cover aver
the longer term to compliment the bushland north of
President Avenue but opfimising the potential for a
iusher plant community. Provide discrete seating and
access routes to presently Inaccessible parts of the
reserve, parficutarly adjacent o the creek,

* Viewing Platforms

Open up and promote views of significant features and
settings by constructing vlewlng piatforms at prominent
vantage polnts. Consideration should be glven to the
character of thelr intended setting with a view fo ensurng
sompatible sting, design and use of matedals. Appropriate
locations for these structures Include:

- The top of the quarry face adjacent fo Parfridge
Avenue to provide pancramic vliews and an
interpretation point over the quarry and water body
balow,

- A new enfrance point off President Avenue Into the
eastern side of the Yowle Bay reserve to provide an
Incldental viewing point over the free canopy and
steps to provide access to the reserve below.

- The end of Clifford Road fe optimize on the views of
Yowle Bay and provide steps for access to the
waters edge.

- A simple freestanding structure within the Kiah Place
reserve fo enhance the appreciation of the water
body and provide the reserve with a visual focus.

. Sireet tree planting

Instigate a free planting and management progromme for
streots In the Creek catchment to generally Increase the visual
presence of vegetation In the catchment and improve the
amenity of the streets. Specles should be indigineous to the
area with sclerophyll species predominating. Ralnforest
specles should be planted, however, along cul de sacs and
sactions of streets crossing the Creek. This will help define the
creek within its setting and simifar plonting which s
recommended along the creek conldor.

The Programme should Involve a review of the vigour, visual
character and conslstency of any exsting avenue frees. infill
gaps If appropriate or undertake G replacement programma
with new specles as described.
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. Creek Corridor Enhancement (shori-lerm)

Promote Ewey Creek as a prominent natwal feature in the
landscape by lialsing with property owners to undertake an
on-going programme of replacing Inappropriate vegetation
with Indigenous specles and Incorporating natural materals for
other structural treatments. Develop these madgsures In
concurence with strategles described In Section 4.1 including
bank stabilizafion and revegetation freatments,

. Creek Corrdior Enhancement (long term)

Councll to develop a co-ordinated enhancement programme
tor the Creek Comidor If and when areas become avallable for
acquisition or dedication through redevelopment. The
programme should be phased to ensure that high priority Is
glven to revegaetation work while the Incorporation of
- ambelliishments Including paths, footbridges, lighting and

'seating Is canled out with cognizance of local residents. |
Conslderation should be glven to modifying the finish of

existing training walls by cladding or sandblasting to reduce
thelr visual Impact.  All work should Incorporate strategles
described In Sections 4.1 and 4.3, Relevant landowners will be
totally responsible for this work at the time of redevelopment.

. Enhancement of Secondary Parks

Strengthen the character of secondary parks o Increase thelr
visual and recreational appedi. Achleve this by generdlly
Improving the standard to the reserves with minor provision of
ameniltias, weed removal, native tree revegetation and
Increased maintenance Input. All enhancement meadsures to
be developed [n concurrence with strategles described In
Section 4.1 Including bank stabllization treatments,
revegetation and regeneration programmes. Approprlate
parks for enbancement Include:

- Klora Road Reserve
Modify the present character of the reserve with the
long-term replacement of the weed cover and
native vegetation, Ensure that the shade and
Infimate quallty cumently afforded by the reserve Is
maintalned.

- RTA resérve off Houston Street
. Undertake Improvement work with the concurence
of the Authorlty.

- Coridor east of Kiah Place Reserve
Ensure that park Improvements here are linked and
Incorporated within the layout of the proposed
redevelopment of Kiah Place Reserve.
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. Park infrasiruciure

Develop a co-ordinated pallet of park furniture, pavement
detdils, steps, signage and stone walling treatments to be used
In all new development works along the creek cormidor.

. Bollard Lighting

Improve visiblity and safety of all pedestilan paths through
public reserves with the Installation of bollard lighting. Deslgn
and character of lights shauld be compatible with ather park
turniture and be sufficlently durable to withstand vandallsm,
Conslideration should be given to Installing bollard lights to
ipublic footpaths along the Ewey Creek corridor If and when
additional sections are acquired or dedicated through site
redevelopment. Relevant landowners will be totally
responsible for this work In the creek cordor at the time of
redevelopment.

. Park Enfrances

Highlight the entrance Info parks with a serles of co-ordinated
gateway features Including accent planting, stone walling.
steps Interprefive signs and lighting. Appropiiate locations for
these faatures include:

- Corner of Sylvania Road and Klah Place (for Kiah
Fiace rosarve) .

- Vaerge adjacent to Klora Road reserve

- Verge at the end of Partridge Avenue (for the old
Uy raserva)

- Verge at the end of Kirkby Place (for the old Quanmy
resarve)

- Verge at the end of Clifford Road (for the Yowle Bay
resarva)

) New parapets
Replace plperail fences at Creek crossings with parapets
which use natural materials such as local stene and fimber to
enhance the Infegrity of the creek, Approprdte streets for this
treatment are:;

Wandslla Read

Klora Road (west dde only)

President Avenue

EWEY CREEK MANAGEMENT PLAN
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LANDUSE, ACCESS AND RECREATION

. Draft development Control Plans (DCP's)

Adopt principles developed In draft Miranda DCPs for
precincts 15 and 22 for the remainder of the Ewey Creek
corridor. Modity to suit strategles developed In this
Management Plan,

. Extend the DCP programme

Prepdte DCP's for the rernaining precincts along the creek
comdor adopting gmilar principles to the draft DCP's already
prepared and following strategles doveloped In this
Management pian, Matters tor consideration in the
assessment of @ development application may include any of
the following criteria:

Helght, scale and relationship with adjacent bulidings. \
satbacks from croek boundartes. o
Extent of vegetation to be cleared.

Siting design and matetials 1o ha used.
Extent of earthworks required.

Finlshed levels above the 100 year fiood line.
Extent of propoaed open space.

Proposed vegetation spoacles.
Dedication of tand along the creek comdor to Councll,

Orientation of dwolings towards the creek,
Fancing adioining the croak to be open-type in character.

Approprlote precincts tor this strategy ocour wlthln the
Miranda Centre DCP Precinct No's P3. P13, P26, p278, P28, P29,
pal, P33 and P34,

» Redovptopmont of Existing Properties

Ensure that al forms of redevetopment for existing properties
glong the creekine Including subdivisions, dual occupancles
or bullding reniovations comply with the principles saf out Inthe
Management plan, This Includes orlentation of dwelllngs
towards the creek to Increase the crooks visability.

. 154 president Avenue

Give consent to the pevelopment Application to this property
which proposes the acqulisition ot land by Council along s
nonth-eastem pboundary for incoiporation into the Yowle Bay
reserve adjacent to it. Ensure that the application also alkows
ubllc access into the reserve from President Avenue on the
westem side of the Ewoy Creek bridge. .

. 112 Matson Crescen!

Retaln this block of land within Councll ownership pecause of
its visual prominence on the comer of president Avenue and
the eaqstern bank of EweY Creek. Redevelop the site In
association with the adjacent reserve to create a bolder visual
and recreational rasource as discussed under section 4.2
Landscope Character and visual Appreclation.

s5C
Pianning

/

A

s5C
Planning

e afonne

oy
.

$SC
Planning

ssC
Properties
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. Recreation

Improve the recreational potential of all public reserves by
enhaneing thelr landscape character 1o generate greater
aftractiveness for use, and modifying layouts to cater for d
wider range of recreational pursults. As ¢ rule, only passive
non-organised pursults should be oncouraged with some
tacllity for active recreation if the reserve can accommodate
fhem In a compatible way. Incorporate proposed Water
Pollution Control Ponds (WPCP’s) In a manner which will
taciltate and enrich recreational Interest. Undertake the
following slte specific strategles:

- Kiah Place

Optimise on the tranquit water satting proposed for the
reserve with the provision of seating. board-walks and
and walking tralls In appropriate locations throughout
the site. Incorporate open grass clearlngs on the
existing elevated terraces to retaln active play as
minor recreation pursutt. A playground structure to
cater for young children should also be Installed at the
eastern end of the reserve where Interference with
quieter parts of the reserve will be minimal,

- Old Quarry

Provide low key recreational feafures throughout the
resarve to reflect ihe natural and educationat qualifies
of the resource. In particular, develop the quaorry site
and proposed WPCP as key landscape features.
Encourage attantlon to thelr significance with
improved pedestrian trails fo create a clreult and to
opfimise on the under-utilized public access routes off
Kirkby Place and Partridge Avenue.

. RTA Reserve
Ualse with RTA to seek concurence for changes to
thelr prasent policy of discouraging publlc access
onto the reserve. Encourage recreational use with
improved access JcCross the creek, and more
attractive open space with additional natlve planting
and weed removal.

tEwWEY CREEK MANAGEMENT PLAN
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. Footbridges

improve pedesirian access and Incredse recraation
opportunily withln open space resorves by Incoporating new
pedestrian bridges QCross the creek and steps down steep
grades. Install brdges In assoclation with landscape
enhancement strategles tor major and secondary parks as
described In Section 4.2, Conslderation should be given to
ansuring compatibllty of design with the surrounding
1andscape In terms of siting and use of matetials. All bridges to
pe designed to clear the 100 year flood 1evel Including plers
and other structural components. Appropriate locations and
structures Include:

- RTA Reserve
Replace the existing domaged crossing with @
simple plank and handrall construction for
pedestrlaon access. improve the approaches to
the bridge with graded path. Constder a simliar
structure and troatment In the ecstemn and of the
- resoive to create a pedesfrian clrcult,

- Klora Road Reserve
instafl @ fimber footbridge at the westem end of the
park to create an intemal clreuit.

- Oid Quarry

Install two timiser tootbrdges In the quarmy site-one in
the north-westermn cormer of the reserve in
assoclation with the development of the wPCP
Inking It with @ presently under-utiized footway to
Klikby Place: the other, linking existing padestrian
tralls In the south westem comer of the raserve with
the footpath along president Avenue,

- Yowle Bay :
Provide a footbridge over Ewey Creek inking the
. presently under-utilized eastern reserve with the
areq of dedicated open space on ihe westein
side.

eweEyY CREEK MANAGEMEN‘ PLAN
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. Maintenance Accass

Ensure access Is readily and easlly avallable for malntenance
vehlcles to sarvice water management devices and publlc
reserves generally for the following tocations:

- Kioh Piace
Dlrect access to service the GPT s made available
from Klah Flace.

Accass Into the WPCP is made avallable via a ramp
at an appropriate gradient off Klah Piace through
the GPT apron for perlodic dredging of the pond
floor,

. Disusad Sandstone Quary

Access to the old quany fleor for malntenance of
the GPT and WPCP is provided by utlizing the
existing ramp off Parfridge Avenue and followling
the route of the proposed path into the area.
Ensure that the route Is sufficlently clear and graded
for malintenance vehicles without excessive Impact
on the character of the setting.

- Creok Comdor
Ensure access for malntengnce vehicles is provided
dalong the creek corridor when areas are dedicated
arf acquired for open space. Routes nead to be
designed with sufficient clearance of vagetation
and gradlents. Refer to Section 5.1,

Access points Into the corrldar for malntanance
vehicles fo be made avaliable over the longet term
off adjacent streets or existing public reserves.
Relavant landowners will be totally responsible for
provision of malntenancé access at the fime of
redevelopment,

» Access for the disabled

install paths leading Into major reserves to allow access for the
disabled,

Provide separate accommodation for disabled carparking
close to the the entrances Into reserves and ptovide
appropriate kerb crossings nearby.

Provide camarks and ramps in the following locattons:

- Kiah Place (westemn end)

- Partidge Avenue (westem end)

- Cilittord Road (eastem end)

EWEY CREEX MANAGEMENT PLAN
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5 IMPLEMENTATION

This section sets out a range of ways and means for persuing he sirategles for creek
rehabllitation and monagement. |t suggests the priordties for a work progtamme and
indicates the financiat Implications of developing the preferred concept.

5.1

52

53

54

5.5

Corridor Controls,  Suggested boundarles and zones for landuse
management along the creek lIne.

Design and Material Guidelines, Typical details and conshuction techniques for
use In rehabllitation works. '

Prioritles, Recommended priorities for specific project Implementation.

Costing. A gulde to the relative costs for specific projects and rates for general
freatments throughout the creek catchment.

Funding Alternatives, Surnmary of grants' avallable from State and Local

Govemment, statutory authorities and other agencles that may be sought fo
assist with projects development arising from this Plan.

EWEY CREEK MANAGEMENT PLAN
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CORRIDOR CONTROLS

Followlng from the Strdtegies, there will be several design and creek management
Initlatives that apply along the whole length of the waterway. particularly where these
have a direct relationship to water levels, or the need for management access, for
example.

* Hlustrated on ngfes 8 and 9 are Cefridor Controls that should be pursued In the long

terrn to establksh the

C}eék Corrldor - prefered minimum widths

Set’ct the 1in a 100 year flood line but not less than 20 metres in any opan
section of the creak coridor. The Buliding setback (see below) will ensure
bulldings are clear of the 100 year flood.

In plped sections this cortidor width should be set at any éxisﬂng eqsement
width, but not less than 3 mefres. for access purpcses,

landscape Buﬂor-'Specles selecﬂoh guidelines

A 10 metre wide strlp adjacent to the creek cormlder In which canopy free
planting Is parficularly encouraged, and any vegetation Infroduced s imited
to those native plant spacies recommendad In Section 52,5 and 5.2.6 of this
study. Boundary fences gre fo be open-type In tom.

Bullding Setback - Visual and shadow Impact

In the first 5 metres of the Landscape Buffer on both sides of the creek
developrment should rnot be permitted. The rear 5§ metres of the Buffer zone
may be developed In line with other DCP conditions of site coverage, side
boundary set backs efc, but to a maximum helight of one storey on the
northem bank and two storeys on the southemn bark of the creek. Building
envelope confrols in the DCPs would apply to the rest of the site.

EWEY -CREEH MAMAGEMENT PLAN
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DESIGN AND MATERIAL GUIDELINES

Continuing management of the creek, and development along the comdor should
alm for a higher standard of appearance and aesthetic confrol in alf construction. To
this end, the following guidelines suggest materials, techniques and detalls that are
sultable for Ewey Creek bank freatments. structures, planting and pollutlon control
measures,

Reference to Appendix C for further information is also recommended.

it should be noted, however, that these detalls are ohly guidelines and cannot be
applied without specific site investigation and detailed design. They are Infended to
demonstrate the scale, character and relative Impact/costs of appropriate
freatments.

Following this section, Detall Plarns have been prepared to demonstrate the
appllcation of Strategles (refer Figure 10). These have been undertaken for the Kiah
Flace, Old Quany and Yowle Bay reserves which are the key public open spaces
along the creekiine. The layouts show a notional arangement of landscape and
recreational elements focussing on proposed water management devices as key site
features. The Plans are Indicative only and should only be conslidered for dicussion
purposes,

EWEY CREEK MANAGEMENT PLAN
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5§21 SELECTION OF TRIBUTORY

DRAIN OUTLET WORKS
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5.2.2 EDGE PROFILE OF PONDS
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5.2.3 STABILIZATION TREATMENT OF CREEK BANKS
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5.2.4 PRINCIPLES FOR DEFRAGMENTIZING NATIVE BUSHLAND
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5.2.5 SPECIES LIST FOR WETLAND SUCCESSIONAL PLANTING AND DRY ELEVATED

SITES

Specles selectlon based on

Trees

Acacia meamsl!
Acmena smithil
Alfocasuarina littordiis
A, torulosa
Angophora costata
Banisia infegrifolla
Casuaring glauca

Ceratopetalum gummiferum

Eiaeccarpus retictlalis
Eucalytpus gummifera
E. pilulards

E. plperita

E, punctata

E. resinifera

Exocorpus cupressifoirnis

Glochidion ferdinand!
Melcleuca linariifolla
M. nodasa

Shrubs

Acacla longifolla

A. suaveolens

A, terminails

A. uliclfelia

Banksla spinulosa
Bursarla spinosa v
Dodonea triqueira
Goodenia ovata

Hakeaq sallcifolia
H, sericea
Kunzea ambigua

MARCH 1993 -

NS 14¢

known occumence In reglon or sultabliity for Introduction

(padicularly wetland species)

Black Wattle
Lithy-Pilly

Black She-Oak
Forest Oak
Sydney Red Gum,

-Coast Banksla

swamp She-Oak
Chdstrnas Bush
Blueberry Ash
Rad Bloodwood
Blackbutt
Sydney Peppemnint
Grey Gum

Red Mahogany
Native Chemry
Cheese Tree
Snow In Summer
Ball Honeymyrtie

Sydney Golkden Wattie
Sweet Scented Watile
Sunshine Watlle

Prickly Moses

Hairpin Banksla
Blackihom

Commeon Hop Bush
Hop-leaved
Goodenia
Willow-leaved Hakea
Bushy Needlebush
Tickbush

Leptospermum polygalifeiium Lemon-scented Tea

tomatia sitaifolla
Notolaea longifolia

Omalanthus populifolius

Petrophlle sesslils

Phylianthus gasstroemit
Platyloblum formasurn
Polyscias sambucifolla

Tree

Crirkle Bush
Native Olive
Bleeding Heart

Blunt Spurge
Handsome Flat-Pea
Flderberry Panax

Aquatlc Fringe

Sites

EWEY CGREEK MANAGEMENT PLARN
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- Grasses / Sedges

Cyperus polystachyos
Elaeocharls sphacelata
Gahnla clarkel

G. erythrocama

G. sleberana
Phragmmites australls
Juneus usttatus
Lorandra longifolia
Microlaena stipoldes

Paspatum distichum
Schoenoplectus vallcius

Herbs

Allsma plantago-aquatica

Persicaria declplens
P. lapathifolium
Phyfidrum lanuginosum
Tglochin procera

Other Monocotyledons

Isolepis Inundatus
Typha orfentalls
Vaiisnera gigantea

MARCH 19¢3 - NS 149

Aqualic  Fringe

Pry, Dry ,

Sites aquatlc/ elevated elevated

Common nush

Weeping Meadow

Grass

Watsr Couch .
River Club -rush .
Woater Plontaln .

Spotted Knotweed

Frogmouth
Water Ribbons »

Ribbon Wead

EWEY CREEXK MANAGEMENT PLAN
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5.2.6 SPECIES LIST FOR SIGNIFICANTLY MODIFIED SITES

Specles selection based on recorded occurrences within the Royal Naflonal Park
and guliies In the Sutheriand Shire of species telerant of higher soll nutrient and

molsture levels.

Trees
Acmena smithil Lity Pilly

Backhousia myrtifolia Grey Myrlle
Calllcoma seratifalia Black Wattle
Ceratopetalum apetalum Coachwood

C., gummiterum Chyistrnas bush
Cryptocarya glaucescens Brown Beech
Elaeocarpus reficulatus Bluaberry Ash

Fleus coronata Sandpaper Fig

F. rublginosa Port Jackson Fig
Gulea semiglaucca Gulog :
Pittasporum revoliuturm

Rapanagea howittiana Brush Muttonwood

R. variabliis Muttonwood
Schizormerla ovota Crab Apple
Stenocarpus salignus Scrub Beefwood
Syncarpla glomulitera Turpentine

Synoum glandulosum Scentiess Rosewood
Syziglum australe Brush Chery

8. oleosurn Blue Llllypily

Toona cliata Red Cedar
Tristanlopsis laurina Water Gum i
Shrubs

Acronychia ablongifolia

Breynia oblongifolla

Clerodendrum tomentosum

Hymenanthera dentata Tree Viclet

Melicope microeocca (syn. Euodia micrococea)
Notolaea venosa

Omalanthus populifolius

Trorna aspera Native Peach

Zerig smithil Sandfly Zierla

Groundcovers

Commelina cyansa g
Dichondra repens Kidriey weed

Pseuderanthemurn variabile

Viola hederocea

EWEY CREEK MANAGEMENT PLAN
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Ferns
Adllantum aethiopicum
Blachnum witsil

Calochlaena dublia (syn. Culclta dubla)
Cyathea austfralls

Doodla aspera
Histlopters Inclsa
Todea barbara

Palms

Livistona australls

Grasses

Microlaena stipoldes var. stipoldes

Cplismenus aemufus
Q. Imbeadciliis

Other Monocolyledons

Dianelia casrulea
Lormandra longifolla

1993 - NS 14d¥®

Common Maiden Halr
Rough Water Fem

False Bracken Fern
Rough Tree Fam

Rasp fem
Batswing Fem
Kng fam

Cabbage Trea Palm

‘Weeping Meadow Grass

Basket Grass
Basket Grass

Mat reh

EWEY CREEK MANAGEMENT PLAN
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§.2.8 SELECTION OF TRIBUTORY DRAIN QUTLET WORKS
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§.2.9 CONCEPT DESIGN FOR MINOR GROSS POLLUTANT TRAP AT KIAH PLACE (AFTER

WILLING & PARTNERS PTY LID, 1991}
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5.2.10 CONCEPT DESIGN FOR MINOR GROSS POLLUTANT TRAP AT KIAH PLACE (AFTER
WILLING & PARTNERS PTY LTD, 1991)
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5.2.11 CONCEPT DESIGN FOR MAJOR GROSS POLLUTANT TRAP AT OLD GQUARRY SITE - ]
(AFTER WILLING & PARTNERS PTY LTD, 199D)
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5.2.12 CONCEPT DESIGN FOR MAJOR GROSS POLLUTANT TRAP AT OLD QUARRY SITE
(AFTER WILLING & PARTNERS PTY LTD, 1991)
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PRIORITIES

The rate at which strategles for rehablitation of Eway Croek are implemented wili
depend on many factors, Including - Councll's fesources, community awareness and

In light of this, the Study has sought to encourage balanced responses to the varous
eeds within the creek catchment and the community. The resource information,
strategies and detall guideiines underline this Intent.

it Is. nevertheless, Important that the programme of Improvements responds to critical
needs and immediate opportunifies In the system where these have been Identified.

Professional Fees or Inflation,

Costing for bank stabliization work and the exiraction of stone from the quarry slte for
consfruction of the WPCP has been determined soparately. It is likely that costs for both
projects would be reduced significantly if rock won from the QuUAITY was saleable or if It
Was re-used for bank stabiiization,

ITEM

Minor Gross Poliutant Trap 90,000
Kiah Place

Water Pollution Controt Pond $340,000
Klah Place

Major Gross Paliution Trap $200.000
Old Quany Site

Water Pollution Control Pond $450,000
Qld Quany Site

Klah Place Reserve $340,000

Park enhancement. bush fevegetation and creek bank stabilization

Old Quarry Site $370,000
Park enhancement and bush revegetation

To be undertaken In assoclation with construction of WPCP

EWEY CREEK MANAGEMENT PLAN
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Old Quany Site 5115000
Involving works unaffected and outside the area associated with the

WPCP. principally the bushiand area north of President Avenue,

Park enhancement and bush regeneration

Yowle Bay Reserve $200.000
Park enhancement and bush regeneration

Klora Read Reserve $150,000
Park snhancement, bush revegetation and creek bank stablization

RTA Reserve $95.000
Minor park enhancement, bush regeneration and creek bark
stabllization

Street Tree Planting
ncividual frees $40/trea
Total tree planting for all streets within and Including President Avenue $70,000

north to Karimbla Road and South Street; Gymea Bay Road east to
Mookl Street. Clifford Road Is also included. Street trees are
measured at 8 metre centres and assumes absence of existing
freos.

Creek corrldor $1.,200/m
Enhancement, bush revegetation and creek bank stabllization at g
Inear metre rate for a 25 metre wide cemdor {average)

Piping . 585,000
Replace existing open creek gullies upstream of Manchester Raad
with piping. including planting of @ 13 mefre wide comdor,

ALTERNATIVE FUNDING SOURCES

To assist In the funding of works Involved In the management plan there are a range of
Commonwealth Govemment, and State Govemment Grants avallable. These Funds
are usyally only for capltal works which may Include professional planning and
documentation fees and Grants usually have to be matehed by Councll, with a
commitment to carry out ongolng maintenance of constructed works.

Ls

Commonwealth Grants are now all amalgomated under the National Landcare
Programme, State Government grants are listed in “Gulde for Grants for Local
Govemment 1991 bookiet produced by the NSW Depariment of Local Govermnment.
Relevant Grants are listed below In the following table with a brief description and
where appropriate, possible applications. '

Umnited funding is avaliable for re-cument works, however agencles such as Greening

Australia can provide assistance in setfing up Community Groups wiling to participate In
ongolng bushland management.
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& APPENDICES

APPENDIX A
Al COST ESTIMATES
A.1.1 Creek Rock Armouring

Trim bank to place rock,

Place filter layer of geotextile or crushed rock, (53/m2)
Place 3000 m3rock and compact soll and seed
Assurnes 4 m3 rock flineal metre of creek freated
Based on rates for similar projects all Inclusive cost

for abova work, Is $5900/ineal metre

700m of creek @ $900/m $
Gablons at Wandella Road culvert approaches _ $
TOTAL §

A.1.2 Water Pollution Control Pond at Old Quarry Site

Pond water surface area = 0.38ha
Pond volume = 6000 m>
TWL=RL17.3

Pond bed alevation = RL 15.0

Excavation In solid rock = 5430 m?3 at $75/m3 §
3000 m3 of excavated rock fo be used for creek ammourng.
(Value $225000.00)

Gablon or Rock Fit splitway for WPCP 5
Safety fencing at $90/m $
Miscellaneous , $

TOTAL $

EWEY CREEK MANAGEMENT PLAN '

675000.00
25000.00

700000.00

407250.00

20000.00
7000.00
15750.00

450000.00




CLOUSTON

MARCH 1993 - NS a9

A.1.3 Major Gross Pollutant Trap at Qld Quarry Site
GPT size 8m long plus approach apron, welr length 14m, helght 1m.

Based on unit area rates for GPT's constructed in ACT the estimated cost would be $200000.

A.1.4 Minor Gross Pollutant Trap al Klah Place Reserve
GPT size 3m wide plus 3m welr apron, welr length 10m, helght 1m.

Based on unit area rates for minor GPT's constructed in ACT $90000.

A.1.5 Water Pollution Controt Pond {WPCP) at Kiah Place - Option (a)

This option requires aquisition of part of Lot 22 Kiah Pl and part of 172 Kalimba Road.
Pond water surface ared = 0.36ha

Pond volume = 7900 m3

TWL = RL36.0

Pond bed elevation = RL 33.0

Excavated volume = 9.200 me

Assurming 40% in soll: 3.680m2 @ $20/m3 $ 73600.00
Assuming 40% In soff rock: 3.680m3 @ §47.6/m3 $ 174800.00
Assurning 20% In hard rock: 1.840m3 @ $75/m3 $ 138000.00
Gablon or other rock fill splitway $ 20000.00
Heavy Duty Conc. Crib R, Wall 200m? @ $330m?2 $ 66000.00
Safety fencing 250m @ $90/m L 22500.00
Miscellaneous $ 1510000

TOTAL $ 510000.00

Note cost of land aquistion must be added to the above construction cost.

EWEY CREEX MANAGEMENT FLAN
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A.1.6 Water Pollution Contrel Pond at Klah Place - Option B

This option requires the existing creek encroachment Into Lot 22 to be maintained.
The estimate does not include any land aquisiion costs,

Pond water surface area = 0.26ha
Pond volume = 6100 m3

TWL = RL36.0

Pond bed elevation = RL 33.0

Excaovated volume = 8,000 m3

Assurning 40% In sofl: 3.200m2 @ $20/m3 $ 64000.00

Assurning 40% in soft rock: 3.200m3 @ $47.5/m?3 $ 152000.00

Assumning 20% In hard rock: 1.600m3 @ $75/m3 $ 120000.00

Gabion or other rocks fill spilway 5 20000,00

Heavy Duty Cone. Crib R. Wall 200m2 @ $330m?2 $ 66000.00

Safety fencing 250m @ $90/m S 22500.00

Miscellaneous $ 15800,00
TOTAL ' $ 460000.00

Water Poliution Control Pond at Kich Place - Oplion C

This option requires the existing creek encroachment onto Lot 22 to be maintained.

The estimate does not include any land aqustion costs.

Pond water surface areq = 0.22ha

Pond volume = 4,300 m?3

TWL = RL 34.0

Pond bed elevation = RL 33.0

Excavated volume = 6,000 m3

Assuming 40% In soll: 2,400m? @ $20/m3 3 48000.00

Assuming 40% In soft rock:2,400m3 @ $47.5/m3 $ 114000.00

Assurning 20% in hard rock: 1.200m2 @ §75/m3 $ - 90000.00

Gablon or other rock fill spillway S 20000.00

Heavy Duty Cong, Crib R. Wall 75m?2 @ $330m?2 $ 24750.00

Safely tencing 250m @ $90/m 3 22500.00

Miscellaneous 5 20750.00
TOTAL $ 340000.00

EWEY CREEK MANAGEMENT PLAN *
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APPENDIX B

Table B.1 Predicted Annual Poliutant! Exports at Varlous Locations

LOCATION OPTION | Ecoll | SEDIMENT | 5. SOLDS | 1P

x 1013 x10% kg x104 kg kg
Houston §t. (RTA Reserve) 1 1.9 2.1 1.0 &2
2 1.9 21 10 62
3a 19 2. 10 62
b 19 2.1 10 62
3c 1.9 21 1.0 62
4b 1.9 2. ) 1.0 62
] Ac 1.9 21 10 &2
" 5 1.9 2.1 10 62
6 0.56 0.18 0.44 35
7 0.56 1.3 ] 044 35
Kiah Place Reserve 1 36 40 20 120
2 36 25 20 120
3a 1.1 0.45 0.89 71
3b 12 | 048 0.95 76
3¢ 1.3 053 10 81
4b 1.3 048 0.95 76 it
Ac 1.3 0.53 10 R
I Portialdc | 1.3 053 [0 IR
5 3.6 25 20 120
6 BEE 2. 1.4 . 93
7 0.87 0.39 0.75 )
GF2 ] ' X 69 34 200
2 6.1 5.4 34 200
3a 3.7 | 3a 2.3 160
3b 38 33 24 160
3c 39 34 25 170
4b 38 33 24 160
Ac 39 3.4 ~ las 170
Particldc | 38 34 25 170
’ 5 6.1 5.4 34 200
3 48 50 28 {180
34 32

EWEY CREEK MANAGEMENT PLAN'
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LOCATION SEDIMENT 5.80UDS .
x 1013 X 10° Kg x104 Kg Kg
Old Quary Site 1 8.5 95 | 48 280
2 85 55 48 280
3a 60 60 a7 240
3b 62 6.0 37 240
3c 62 40 EY) 240
4b 6.1 38 3.7 240
4c 49 1] 22 180
Paticl 4c | 6.2 39 38 240
1§ 5 66 12 27 210 “
6 56 11 24 190
7 45 10 2.0 170 it
Clifford Road {Yowie Bay) ] 99 11.0 56 330
' 2 9.9 71 56 330
3a 7.4 75 44 280
3b 7.5 76 4.5 290
3c 7.6 76 4.6 290
f 4b 62 26 29 230
" 4c 63 2.0 390 230
Paflaldc | 7.6 54 46 290
I 5 7.9 28 35 250
i 3 7.0 2.7 32 240
|} 7 59 19 28 | 220

EWEY CREEK MANAGEMENT PLAN'
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APPENDIX C

POSSIBLE CREEK BANK STABILIZATION TREATMENTS

_ wLESIARL
STABLY Secrns — RAVESETAn= & ROmfRECE AR TR
Bl SECTRRS = L AREAS TrovanG SGNT O R-

Py
j\ Tt / .
) a - N R— P £ m—— o
— ——
— I I e e e = T ™~ L-10
- m| @
= ol w @| ws w w am & L © :.
s e - H b I H M R m "
215 " i ol " i P P o
e dut 5 L] [t o - - bl b
e e i
- 1e — N -
l [RRINY [P wr er——— Am— ol o -
=) w g b4 o w Lot I = or
" ng o Wi 3 o mle
e+ L] “e b I o ulm =« - "t
: y wi|a vt
I :

w I.;...,kl

Hitstal

- b ved e — ——

: LEGEND . :
| ART FLow C(EXISTING).

ITH CHAMNEL

roe ¥R

——  too YR ARI FLOw (W
WIDEMIME , ROCK ARMOUR (NG, PLANTING

AMND MPRIVEMENT To WANDELLA RD
CHLVERT TBNTRANCE

EWEY CREEK MANAGEMENT PLAN




1
[
1 :
33
/ ]
]
H.A =3}
) / =Y
i ﬁ ™ xi
’ sl | 000 m
we | e o
/ Tt | 70 m_
Bn| &% | D
<
.........
]
)
| 20°¢

"I

—TT B“N
et LS |

we| &
— | ©
I DR

TR TR

TN W\

| %t

1580.000




(o0 YR ART.

_ EVEF | 005t
T TR
B Gt} Sy
N\ CHTE )
\ YT MGG
\ ol e
: - o
| ROT® | S
_ 'S
WET®ET | of
0
Ty]
\ wal we ] v
\ SE0s | g1
N 58 ) g
‘ T T
\ SR 10C
TRy

= ™ ™

'

TF O[T Y Y MLy -y



— ____._.--""“1 e ———,
/ [ b
i .
(! [ i
—_
i
16,000 e - ) : ) o [ :
Ppuputiny '
TR I N N s 3 [
Existing &~ H uislala wl o nlole _ ; ¥
& 2 alx|ale sl & N EH a .
Ulfset :,: = | vifeairy o o wafein o [
Scales l\!or“nnll;l :: ‘gg " i -t
e 1480.000
“~in [
- L
f
ol 5 ol Aixlsl B PR G 11 —
sle | e R 1 [ I s
28| @ o oiel {3 = @ #}g
wlo [ 1] o L od bod Rad o G; -. -" I'\; ": 4 3
: 1520.000 _ -
LEGEND *  Rainforced grass o¢ raed beds. -
= {Reinforcing mesh 1o be a
interlocking angular rock spalis S polyathylene product sullably - o
with a typlcal representalive S, pegged 1o the bank material). B
diametor of 800mm. All rock {Typical Manning's 7 = as lor |
spalls lo qverlle a filler bed of grass/reads).
graded crushed rock of a non
wovan polyesiar geolexite. . |
Tynical Manning's n = 0.04)
M.




000 noe T

o A —— o e 1 —— i iy g o1t 4 e - mmnma F
[} 1w b ph -
) ".. W [ P 5 o bl e P = =
-} : =
s i e hole w ¥
-] o ~ 2 [8|T iy e 2 o IS
} [T-]
" A1 L& ] L] e ealralaalad ~
N
n . {3 [= {2 QN ] ] g e i ol it 1 N o o 1 =
i < oy I P I ol . " o
_. EE ” O E I b 3 (g |2 y o is A
< @

i
|
I

VR [ el TR B €

0892

- |
\ /
vordl
{spadyssell
Joj se = v s,Buluepy jendil)
“{lzuatew xueq eyl o} pabtad L
Agenns 1onpodd susjdyiadiod e
B eq o ysaw Sumojuiay) S
. 'spaq paat 1o $5810 porousy
000 09271 (o0 = v sbujueyy feoddy)
. ‘agxa10ab msakjod uvaaom *
- N— Uou B J0 %201 paysad papeib
= . o w o |- ole |- T O w ( io paq Jaijl € eip3so of syeds
g3 L F 51 |2 ge o gs |18 |3 3 & ¥904 Iy "Wwo0g jo Jalauen
. ' enEUasaidas Jeopddl B yum
JR " " 2 |2 = 5 In Y e - o 5 N siieds ¥aos Jsenbug Gupoopaiyl
EES 5 Bl o s B s R N 8 ON3DIT
. [~
son-t2
\
] Z | _
. -~ .
/




-

P | 2] 80§
sz | BE T
|
_ I
|
_ 1 AWE2 261
[ 1 i2't N
D] | ez | o
T ml e | 2
see2] 2o | ©
()
(-
T ere| Bz | ©
“ TT2ved 952 | (W
2 82 =
% re| 6F
i _
Tz | 26
5z | 22t
[~F-]
22
1p-r2 | oogt |57
.
]
o -
3 = = —

[




L]
I YLE2| SRl
] . ) €z | et
- 21742 | orst ' .
| «
. 2el2| iz
v. 3| v a
GLaE| 6L ¢ |-
05 P2 B3 F
¥ 92| LL' 9
“ycaz) or s . Er ez | ete

| S EE | 3%
\ : oLizf tat

[=¥a]

Te vz 920 ] scr2| 2L¢
3. L)
Y 2x'v2 | 000 ()
- -
Gh¥2| S8 0 , .
) (- - -
. s2're | *6: ~ . L2 ] azs
' ]
-t .
1 1]
w2 | C'E
= t | ox's?; I
Zz2'wd 21°r / ] ] T e
g )
e 3 89| o &

- —— e

rocgz | oggigtt

1.000

I 62! €2 Fl
_ga:62 | f9°vt

22.000



(60YR ART

L
t
_._
1
|
S0 i2| riL |
+ FR'es T 3oy
BLGZ| 6L F
LTS ﬂ
( m 82 n
Wy ' re
_ ; u_... v .a ﬂ .
i _ o |
i i 817r2 gy QOO [
' wn.wmw @we | O
' : O
: F] .QN» ‘B2 1,
| .
i :
1 L]

;

|

i

_ : i

\* B3 G2 G0 OF
. i os'sz | t1°e8
g
]




G0 YR ser

P S 2ES
| &322 ve'r
\y - BLR| sy
I 13732 EOF

0ioe L4 )

: n_..am_ HN

_Broog * OETT

=

- 1

:3.000

|

-1080.000

(oa |

Ay il 1 tre2 1 16'S
. S TER S
‘ * T

A r | 87521 gvg
t By'33 [T
LY A | L5521 ri;
rﬂ* v P BrSTr ek
- i g5 P21 fe°2
1 el 012

]

1

1
5rr2 ., DpO
n.u...m_ 8273
eso 99

s

#2000

232 | Byt
BN T 3
SIE2f rEr

1100.000



I St ad

________.\
%
4
AN
<
24,000 o - - . :
Proposed
8 8 & 3 5i% Al = oM & um osR
Existing |8 8l & = gl % I I
2 2 & S o8] 3 ® s 8 = % &
UffSEt ) @ r ~ wui -;r N -] - ¥y mjm
“Scales vnFﬁﬁgii'}: igg 20 000
€Tilca . 10
/| B
,L..'yr_
B
; /#
l )
A
f
23,000 —- =
o oW oW 9R A& o
8 8 A R R 8 = 8
R % s 9§ 8 a» o8 f
l':.': "W - < anf - " - ey

LEGEND

—
== = =

Interiocking angular rock spalis
with a lypical ropresentallve
diametar of 800mm. All rock
spalls to ovedie a filler bed of
graded crushed rock or a non
woven polyestor gaalextile.
Tynlcal Manning's 7 = 0.04)

Reinforced grass or reed beds.

{Reinforcing mesh o he a
polyathylene product suitably
peggad to the bank malerial).
(Typical Manning's n = as lor
grass/reeds).

&

——

.l

tf
—

i k!
|

:

L

r-f r-n F—u

i

B




‘6o Ve gpeT

2i°B2 . (30F
5 EZ[ 25 L
[

[ cTeey sEs

'

i

. ribe) 22

L

i+ !

« FE'GT - wi':
0652 1 B3 0
DB 32 | &0°%
0632 Do C

; OB's2 BE

1 P82 1 53°%
€9'SZ, rG:

F/i 1 i ro@21 {23
AN
o

i TETOE | wr 3
| S8 0%}

1 gistgl eattt

980.000

g
m . "~
i
' _ _ FROL | oo
~
/.l_.
. “ ; S&qe | so-2
_ |
i
] ! )
_ _ s{gr oo
R :
“ ' {SLEZ | 5L 7
i
A |
AT preEew
T N KL
- Thar | o550
\ y .w.w..sm‘no.:;
_m. .
%
™

O 2a



1 E 1 ﬂ'l: — —_— ﬁ | L ‘ ,_ ‘ t _ | _ .— _ﬂ |
— rlw ) bt hed med bd e b L L L d L& L L
; 95°62 | &O°GT |
e | u
ES DL | fF ik :
H €2'62 | 3727
< -1
m ? : i _ Leg oy
—
3 | |
, _ : 2| &'B
I
A @20t 1 L5 3 ; ] i __
A . €206 | 28t | ) i . ) e T
= _ 1 *iTOE Bg'r '
/M } tE's2] se°r — . :
0 __ L | l
, ! _ i
i B9%] @%-C
| ]

s2'8e ! 12
- pg'rz 1£°2
ra's2 [ 912

otk - 58742 Q0°

[ R P

: : i_66'92 t ge o
o’ 2| 00D

880.000

S EieZ 1 groC [ 1
IE'62 | re'E

R
:
940.000

SE-OE | t3'9 .92 !
e e 43S
9s'tC | EE'fL |77
" . 2= ver, 19
53
2 = o ey i
| e a c [
: w L wen | -t mh .— ot T3
™ = -t W
| [ = -
| o w v ;
| ;
._ 5 !
_ I
_, STRE T Epor”
N

et U s ey



00 ye ALT

rGoic | 9% 4
2 56| 109
m>
|
FEN - B9°E
253762 EZ'E
SETER 3% i
30°62 80 .
(>
50 62| 000 <
5L82] sr 0 o
25 ce | BFF -
| 0.
P~
3 0% pE"2
is ke | BE'E
:
30°°E 3
W5 OE]| BF B
E=3=1
=4
28°:C [0 L 3 N
34°9C po'51 H...
-
g3
2 - (=) na
= [3) = Y
n % po ==
= v 4]
o - -
- - (o
- w pen I |
= M

1’82 50
BE“:3 ! "og-g -

§6°i2+ 13°p

NN

_

i

I

L _¢6°2%) pop
]

]
!

BEEE ) TiY

820.000

—— i e

o
<o
=4
L]
w
X
-

—

[ M T [T M]

26.00p

/Y ™Y Mm™Y 1y et



. . : . . ' ! . ) f

_ 5 P ; — e e e g g L bt d e i
R - » o ol e i el 1o nfonf 2 AT

5 e 2 Blrklars finlials a5 Ig il % E

w [--] TR e r e e em .. LI T

=l 2 fasluialaalas sy o el X%

w fin 5 SR AR E AN sz 13 =lsls = i

~ -~ .- . rh beeem e e —

_h N T

“Ispagisssess
90 S8 = ¢t 5 6uuuey 1EJ1d4A))

. { “(lruaiew yueq ayl of palibad /
L ) : Aaens jonpord auaky1a fod N
. 2 2q o} ysaw Buaiopuiay) _
\HAHAE. _. - / 'Spaq paas Jo ssesf P3cjuIsy x
{500 = v sbunueyy paddy)
“2x31038 sa159k0d usAcm
uou B Jo s paysnp papeii
1° Daq 131 B apsaan o $lieds
200y wwogg jo Jelswerp

dalERsador eidly yhm
siieds 3501 senbue Buigaorssiy;

aN3oIT

6i'gt

02'IE

|




'6540.000 -

ZE €€ | 0% o1

€2EEL} SE 6

?@—\—...Q : W AR
) FRIAEIR

86" ot ¥r'l

Co 1L |00 0

907 1L | &80

of 1€ | 8% 2

bl ELIE| o2t

ot A

TC 2L | SE'F

0o ZE] 986

BE'ZE | 2@
os'ze | moTOv

29.000

WEET Tt
H ]
;
19°gC i 3]
‘ i
H
ey
B1EL i w08
s e iZ3
W2 | v
TR TG L
19°¢¢ I 06°E
9T 0c ol 1
E1 0cl 000
[A 5T gt o
ST oC| 051
u/// BTE] 21F
// N 00 L | ELE
4 CE'TE | &It
L172e or'sg
*5EE L't
/ B LD | 3 Cf
1zee ! g3
=
3 o3l =
s 2| S| =
a I »
[ =] ey —
o > —
Q. w pos |

680.000

100
100

L

Scales lloritontsl %
Yertical




L

0y

26° 1L EC't

E5'EE ST

YUYE

- n!|||_ [ J—— .-.I....l\" .rr.l._ [ Pl ji | .m 'l J -l‘ll_ [ r-L_ -IIIIL rllL
L.o > |- » o w @b
gqB 8 2 ] o g ] 8
= I - 1 1 I~ o w w &
Yo |2 [z F i 3 g R
004" 0g
‘{xpeniernid
do] se = ¥ s bumwvep jendh))
"liewalew yueq syl o) pabbad /
Agenns 1apord suapiyiafod e
B 39 of ysaw Guwsounay) -
/. 'Spaq pad o $58u0 pacioptuay o
T | {r0°0 = v sbuuey [exdi])

*3fiixai026 Jaisadind uascm

uou 2 s %007 paysnia papeis

10 P3G J3i)) B 81130 0] Sjeds

¥30 |1y "untgog o selawep

. aaevasaida jeardf B ypm
s W - 1%N sireds y201 srenbue Buixoopajy)

N33

QD.,O . Ovm L40F I3 TR2I1343)

000§ [RiUOITJOH mRiBIg

a ..u..u_ﬂ HERE = oo |o LI [ ~ " i 388440
N I NG s [5ls E z = 8
8 |sisiE GlERR L] )R I ] &l  buriysixa
RN N olofias 9 |z = Pt 5 3 B
pasodoud |
oonnn




CLOUSTON

APPENDIX D

MARCH 1993 -

NS tag

Native Plant Specles Identified during Survey of Ewey Creek.

Specles

Trees

Acacla meamsil
Acmena smithif
Allocasuarnna littoralls

A. torlosa

Angophora cosfata
Banksla integrifolia
Casuaring glauca
Ceratopetalurn gummiferum
Elasocarpus reficulatls
Eucalytpus gummifera

E. pliularls

E. piperita

E punctata

E, resinifera

Exocarpus cup}essffonn!s
Ficus rubiginosa
Glochidion ferdh.':and!
Meldleuca linardifolia

M. nodosa

Piftosporum undulatum

lan Perkins, November 1992,

Common Name

Black Wattle
Liliy-Pilly

Black She-Oak
Forast Oak
Sydnsy Red Gum
Coast Banksla
Swamp She-Oak
Chulstimas Bush
Bluebermy Ash
Red Bloodwood
Biackbutt

Sydney Peppermint
Gray Gum

Red Mahogany
Native Chemy
Port Jackson Fig
Cheese Tree
Snow In Summer
Ball Honeymyrtle

Sweet .Plﬁosporum

EWEY CREEK MANAGEMENTY PrL AN
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Shrubs

Acacia longifolic

A. suaveolens

A. terminailis

A. ullcifollg

Banksia spinutosa
Bursaria spinosa
Dodoneg tiqusirg
Epacrls longiiorg
Goodenig ovata
Grevillea serceq

Hakea sallcifolia

H, serceq

Hellchrysum diosmifoliumn
Isopogon anemonifoliys
Kurzea ambigua
Leptospermum polygalitolium
L sp,

Lomatia sliaifolia
Nofolasa longifolia
Omalanthus populfolius
Patrophile sessilis
Persoonia levis -

F. Iinearis

Phyllanthus gasstroermif
Pimelea linitolig ssp. Inifolia
Platylobium formosum
Polyscias sambucifolia
Jernia pllosa

Z smithii

MARCH |99y . NS 149

Sydney Golden Wattle
Sweet Scented Wattie
Sunshine Wattle

Prickly Moses

Halmpin Banksiq
Blackthom

Common Hop Bush
Native Fushio
Hop-leaved Goodenig
Pink Splder Flower
Willow-leaved Hakeq -
Bushy Needlebush

Pill fiower

Tlekbush
Lemon-scented Teq
Tree

Crinkde Bush

Native Olive

Bleeding Heart

Smooth Geebung
Narrow-leaved
Geebung

Blunt Spurge

Rice Flower
Handsome Flat-Peq

Elderbeny Panax

Sandfly Ziera

EWEY CREEK MANAGEMENT pLAN
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Herbs

Actinotus hellanthi

Sarcocomia quinquefiora

Samolus repens

Stylicium sp,

Trachymene Incisa ssp. Inclsa

Wahlenbergia gracitlis
Xanthosla pllosa

X Mclentata

Climbers/Twiners
Blilardiera scandens

Cassytha sp.

Eustrephus latifolius
Glycine tabacing
Hardenbergia violacea
Hibbertia dentata
Kennedia rublcunda
Pandorea pandorana

Srilax glyciphylla

Grasses

Cymbopogon refractus

Danthonia sp.

Echinopogon caespitosus

Entolasia sticta

E. sp,

imperata eylindrica
Microlaena stipoides
Opilsmenus imbeciilis

Themeda triandra

CLOUSTON
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Flannel Flower
Scrnph_lre

Creeping Brookweed
Trigger Plant

Native Bluebell
Wooly Xanthosla
Rock Xanthosia

Apple Berry

Deviis Twine

Wombat Berny

Love Creeper

False Sarsoparilia
Twining Guinea Fower
Running Postman
Wonga Wonga Vine

Native Sarsaparila

Barbed-Wire Grass
Wallaby Grass

Tutted Hedgehog Grass
Wiry Panic Grass

Panic Grass

Blady Grass

Weeplng Meadow
rass

Basket Grass

Kangaroo Grass

EWEY CREEK MANAGEMENT PLAN
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Ferns

Adiantum aethioplcum Malden Halr
Blechnum watsi Hard Water-fern
Calochigena dubla False Bracken
Chellanthes siepbert Muiga fem
Glsichenia dicampa Pouched Coral Fern
Undsaea microphylla Lacy Wedge-tem
Pleridium esculentum Bracken

Other Monocatyledons

Dianella caerulea var, caerulea

D. revoluta Mauve Flax Uty
Gahnia clarks]

Lepldosperma Iaterale

Varlable Sword-sedge

Lomanadra longifolia Mat nush

L obliqua Fish Bones
Pterostylls sp, Greenhood Orchid
Typha orlsntatls Builnush

Xanthomhoea arboreg

Broadleat Grass-free

(

Sife 1 - Public -i?esefve and foreshore creas of Yowle Bay, south of President Ave.
Site 2 -« Public Reserve and surrounds of Quarry, north of President Ave.

L4
Site 3 - Creekline upsiream of Quarry, particularly befween Kiorg Rd. and Manchester

Rd.
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