70 John Whiteway Drive Residential Appartments

SEPP No. 65 — Design Verification Statement
Revision: A Date: 27 Jan 2015

dem

Note: The following Compliance Statement should be read in conjunction with the SEPP 65 Compliance
Table and the Statement of Environmental Effects.

Design Quality Principle 1: Context

“ Good design responds and contributes to its context. Context can be defined as the key natural and built
features of an area. Responding to context involves identifying the desirable elements of a location’s current
character or, in the case of precincts undergoing a transition, the desired future character as stated in planning
and design policies. New buildings will thereby contribute to the quality and identity of the area.”

Compliance Statement

The site is located within Gosford Town Centre and is subject to an ongoing Development Consent No.
DA 19775/2003 which was granted in Feb 2004.

The proposed development is consistent with the planning framework for its immediate locality and
complies with all relevant Gosford LEP and DCP provisions except for building height. The creation of
new residential stock on the subject property is considered highly desirable given its location in close
proximity to the Gosford Town Centre and the adjacent Rumbalara Reserve offers excellent open space
for the recreation and amenity of the residents. At street level the proposed development provides a
range of residential apartment types combined with the three street level residential lobbies which will
provide an active and vibrant street edge to the development site as well and providing excellent levels of
street activation and passive surveillance. These aspects combined with the site’s proximity to numerous
public transport and other services offered within the nearby Town Centre will positively contribute to the
vibrancy and social infrastructure of the Town Centre area.

The site’s main pedestrian and vehicular access is off John Whiteway Drive. Four mutli-storey residential
tower blocks to the east were completed in 2003 As part of the original Development Consent for the
combined development site which has subsequently been sub-divided. The existing context creates a mix
of residential styles with a predominance of high and low rise residential development in the local precinct
within which the proposed development sits comfortably.

The proposed development has been set back from John Whiteway Drive in line with the requirements of
the Gosford DCP and the siting design of the original Development Consent in order to facilitate the
creation of an attractive public realm along the John Whiteway Drive frontage. In conjunction with the
proposed street planting and landscaping treatments, the street presentation along the John Whiteway
Drive frontage will provide safe and pedestrian and accessible grade friendly linkages to the development
and the surrounding neighbourhood as well as an excellent level of visual integration into the surrounding
precinct.

The proposed design also creates the opportunity for an improved pedestrian and emergency vehicle
linkage into the Rumbalara Reserve via the extension of Georgiana Terrace and improved pedestrian
acess along the John Whiteway Drive frontage. These new linkages provide convenient, safe and well
activated pedestrian routes from both the Gosford Town Centre to the site and from within the site and
surrounding areas to the Rumbalara Reserve for the emergency service personnel, the public and
residents.

Therefore, the proposed development is considered to be compatible with the site’s surrounding land use
and future desired character. It is also considered appropriate given the site’s close proximity to day-to-
day services, and availability of public transport within the nearby Gosford Town Centre. Furthermore, the
similarity of the development in scale, built form, and architectural and landscape treatment with that of
the surrounding context is considered to contribute positively towards the character, quality and identity of
the locality.
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Design Quality Principle 2: Scale

“ Good design provides an appropriate scale in terms of the bulk and height that suits the scale of the street and
the surrounding buildings. Establishing an appropriate scale requires a considered response to the scale of
existing devel opment. In precincts undergoing a transition, proposed bulk and height needs to achieve the scale
identified for the desired future character of the area.”

Compliance Statement

The proposed redevelopment respects and responds to the scale of the surrounding buildings and the
established built form character of the surrounding residential precinct. The existing residential apartment
buildings to the east are larger in height and scale, while the proposed design responds respectfully to
minimise impact on solar access, cross ventilation and privacy to surrounding buildings. The proposed
building form also provides a transition of scale from the taller existing residential apartment blocks down
to the adjacent Rumbalara reserve and the John Whiteway Drive streetscape.

The proposed residential apartment building articulation, the site setbacks provided and the stepped
curved roof form elements allow the development to reduce the apparent bulk and scale and draw
attention to the site’s heavily landscaped open spaces at ground and streetscape level.

The external treatment to the buildings also give consideration to the interface between the public and
private domains, e.g. the articulation of the base or lower levels of the buildings with smaller more
humanised-scaled elements and warmer textured materials ensures a better, more sensitive response to
the public streetscape domain and character for the development. The proposed ground level landscape
treatments provide a superior level of public and private realm amenity for the residential and public open
space components of the development.

Architectural design features have been used to give a horizontal emphasis to the building and to tie the
building elements of base, middle and top together in order to create a cohesive whole and an integrated
approach to the architectural expression of the development. Entry areas have been designed to provide
visual linkages between the surrounding public streetscape spaces and provide for a sense of
progression through the site through the use of visual permeability.

Design Quality Principle 3: Built Form

“ Good design achieves an appropriate built form for a site and the building’ s purpose, in terms of building
alignments, proportions, building type and the manipulation of building elements. Appropriate built form defines
the public domain, contributes to the character of streetscapes and parks, including their views and vistas, and
provides internal amenity and outlook.”

Compliance Statement

The building form and footprint have been carefully arranged to facilitate a logical site configuration,
maximisation of solar access and cross ventilation to apartments, and minimisation of overshadowing
impacts to public / private open space and adjacent buildings.

The building has also been carefully positioned on the site to achieve good integration, connectivity,
safety, passive surveillance, street activity and good amenity in terms of communal and public open
spaces. The communal open spaces created by the proposed design are integrated into the building
design to ensure there are no left over unusable spaces.

The site enjoys short and long distance views. The proposal creates a number of short distance views to
open spaces within the site while the site enjoys elevated long distance views to the east, north and south
direction including to the adjoining Rumbalara Reserve and the Brisbane Waters Basin. The landscape
treatments along the John Whiteway Drive frontage Boundary help define the boundary and aids in
providing a visual screen as well as visual interest to the streetscape.

Pedestrian routes within the site have been provided to allow pedestrian and visual permeability into and
through the development. The pathways themselves have been placed in a set hierarchy in order to
define usage.

\\demsydfs1\Proj\4366-00-ResJWD\03Authorities\03-02Councils\70 JWD Residential
Appartments_SEPP65DesignVerificationStatement_Jan2015.docx 2



70 John Whiteway Drive Residential Appartments

SEPP No. 65 — Design Verification Statement
Revision: A Date: 27 Jan 2015

The design of the John Whiteway Drive frontage been articulated to specifically address and make a
positive contribution to the streetscape whilst achieving acceptable amenity for residents particularly in
terms of visual and acoustic privacy. Legibility is achieved through the emphasis of residential lobbies
both vertically and at street level and the differentiation of street level public spaces from residential and
private open space terrace and balcony spaces.

Design Quality Principle 4: Density

“ Good design has a density appropriate for a site and its context, in terms of floor space yields (or number of
units or residents). Appropriate densities are sustainable and consistent with the existing density in an area or,
in precincts undergoing a transition, are consistent with the stated desired future density. Sustainable densities
respond to the regional context, availability of infrastructure, public transport, community facilities and
environmental quality.”

Compliance Statement

The site has been nominated in Gosford Council's LEP as part of zone R1 General Residential with an
allowable FSR of 1.5:1. The site forms an important part of the Gosford Town Centre’s residential
precinct. The site fronts the western side of Rumbalara Reserve one of Gosford’s major public open
space areas and is positioned within walking distance to the town centre. The site is currently designated
for medium density residential development supporting the renewed policy emphasis to accommodate
targeted housing growth in Gosford’s town centre precinct in a sustainable manner. As such this site is
ideally positioned to accommodate the density provisions outlined in Council’'s LEP.

The proposed development has a site density within the permissible maximum permitted within this
particular development as stipulated within Council’'s LEP. The development has a total of 75 apartments
ranging in size from 46 sgm to 108 sqgm. The development provides a series of one, two and three
bedroom apartments designed to accommodate the local community’s changing household mix
requirements and local residents’ desire to down size from family homes in the area while maintaining
access to the areas nearby facilities and transport.

Design Quality Principle 5: Resource, energy and water efficiency

“ Good design makes efficient use of natural resources, energy and water throughout its full life cycle, including
construction. Sustainability isintegral to the design process. Aspects include demolition of existing structures,
recycling of materials, selection of appropriate and sustainable materials, adaptability and reuse of buildings,
layouts and built form, passive solar design principles, efficient appliances and mechanical services, soil zones
for vegetation and reuse of water.”

Compliance Statement

The proposed development meets or exceeds the requirements of the relevant DCP provisions for the
site in terms of solar access and cross ventilation. A current Development Consent exists for a similar
scaled development on the site which adopted a similar range of stormwater management, capture and
re-use provisions as those envisaged for the proposed development. The subject site has been partially
cleared and remediated to a point where it is now ready for new development.

The design of the apartments, corridors and orientation of the buildings ensures that daylight access and
natural ventilation is provided as required.

On-site detention will be provided to Council’s engineering requirements and rainwater water tanks have
also been introduced for water reuse for communal toilet flushing and landscape irrigation. Individual
instantaneous hot water systems are proposed to ensure more environmentally sustainable energy &
water consumption. Refer to Basix reports for details.

Design Quality Principle 6: Landscape
“ Good design recognises that together landscape and buildings operate as an integrated and sustainable
system, resulting in greater aesthetic quality and amenity for both occupants and the adjoining public domain.
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Landscape design builds on the existing site’ s natural and cultural featuresin responsible and creative ways. It
enhances the development’ s natural environmental performance by co-ordinating water and soil management,
solar access, micro-climate, tree canopy and habitat values. It contributes to the positive image and contextual
fit of devel opment through respect for streetscape and neighbourhood character, or desired future character.
Landscape design should optimise useability, privacy and social opportunity, equitable access and respect for
neighbours amenity, and provide for practical establishment and long term management.”

Compliance Statement

The landscape is structured with trees, hedging plants, borders, accents and groundcovers. Low water
demand plants have been used for most of the landscape areas and communal open spaces.

The site is characterised by a steep topography and os cliff like in nature. Careful consideration of
existing site levels has been undertaken to minimise site excavation but due to the site’s steep grades
some excavation and benching will be required to accommodate basement carparks and site boundary
interfaces. All proposed levels have been developed to ensure that equitable access is provided and that
there are paths to main entries that are accessible. All paths to communal open space areas and private
open space will adhere to AS 1428 to provide disabled access.

Open space has been designed to provide a hierarchy of areas and to provide privacy for residents,
whilst maintaining an open area with clear sight lines within the communal areas

The principal private open space to ground floor apartments is a min of 256m2 and in most cases has
been orientated to maximise the sunlight between 9am and 3pm in winter. The proposed private open
space areas also lead directly from the living areas of the apartments. Each ground floor terrace area is
defined by landscape screening and fences to create delineation between public, common or communal
open space areas. Planting is used to define open space zones and direct pedestrian movement. The
fencing of the private open space at grade is proposed to be light weight and when combined with
landscape screening will maintain privacy to individual courtyards and balconies.

A communal toilet, spa pool, pool terrace and BBQ facilities are provided as the main communal area on
the eastern side of the building overlooking the Rumbalara Reserve and Brisbane Waters basin. Planters
and screen walls have been provided to allow for screen planting between communal open space and
residential apartments. These walls are a minimum of 600 mm high and generally 1000mm high, to allow
for low height courtyard trees.

Design Quality Principle 7: Amenity

“ Good design provides amenity through the physical, spatial and environmental quality of a development.
Optimising amenity requires appropriate room dimensions and shapes, access to sunlight, natural ventilation,
visual and acoustic privacy, storage, indoor and outdoor space, efficient layouts and service areas, outlook and
ease of access for all age groups and degrees of mobility.”

Compliance Statement

The proposed development has been designed with consideration for responsible environment planning.
Fundamental urban design principles of passive surveillance, integrated and unified street character,
good visual and open space amenity and building comfort have been adopted when siting and orientating
the building. Spacing and orientation of the building components allows for excellent solar access, natural
ventilation and access to community open spaces.

Multiple lift cores are centrally located on each floor within each of the 3 main apartment clusters so as to
minimise the distance to travel from the lift to each apartment. Each apartment cluster demonstrates a
high level of amenity for common lobbies, corridors and apartments with natural ventilation, outlook and
solar access achieved to all lobbies and common corridors. Solar access and cross flow ventilation to the
apartments comply with the requirements of DCP and SEPP65.

The design of the apartments and orientation of the building ensures that a minimum of 3 hours of solar
access during the winter solstice hours of 9am to 3pm is received by at least 70% of the total number of
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apartments as pursuant to the requirements of Council’'s DCP and SEPP65. The apartments have also
been designed to maximise cross ventilation through the dwellings. Over 60% of apartments have been
designed to provide natural cross flow ventilation while 25% of apartments enjoy natural ventilation to
their kitchens through adjoining window or skylight ventilator. Please refer to SEPP 65 and DCP
compliance schedules for details.

Each apartment’s balconies and private open space has been sized to comply with DCP and SEPP 65
requirements in order to allow for an outdoor furniture setting. The internal rooms have been sized to
allow for maximum flexibility when furnishing each apartment.

Storage requirements for each apartment have been provided both within the apartment and within the
secure basement. The storage provided meets the requirements of SEPP 65 in all cases.

The three apartment clusters are appropriately separated to ensure visual privacy and suitable air flow
between the units as well as providing the opportunity for landscaped open space, hence creating visual
amenity for the residents. The network of landscaped communal open spaces within the development
also provides a desirable recreational amenity for the residents.

Adaptable apartments have been provided in accordance with the code requirements in order to meet the
need of the society as it ages in place while the visitable requirements have been included for the
amenity of those visiting residents within the proposal.

Design Quality Principle 8: Safety and Security

“ Good design optimises safety and security, both internal to the development and for the public domain. Thisis
achieved by maximising overlooking of public and communal spaces while maintaining internal privacy,
avoiding dark and non-visible areas, maximising activity on streets, providing clear, safe access points,
providing quality public spaces that cater for desired recreational uses, providing lighting appropriate to the
location and desired activities, and clear definition between public and private spaces.”

Compliance Statement

The principle of passive surveillance has been incorporated into the development. Passive surveillance is
ensured by way of positioning building entries with direct access off the John Whiteway Drive street
network and private open spaces that enables visual interaction with the public domain.

The provision a new pedestrian footpath treatment to the site’s John Whiteway Drive frontage provides
for passive surveillance of the open spaces while the design and location of the balcony elements allows
for passive surveillance of the site’s internal pathways and site’s street frontage.

Visual privacy has been considered and allowed by way of acceptable building separation, differentiation
in levels between the public and private zones, landscape screening, adjustable louvres and careful
planning of the typical floor layout for the apartment buildings pursuant to the provisions of Council’'s DCP
and SEPP 65.

High quality communal open spaces are provided with the primary communal open spaces incorporating,
excellent outlook, landscaping, sunshine, privacy, spa pool and pool terrace, covered seating areas, BBQ
and communal w/c facilities.

Design Quality Principle 9: Social dimensions

“ Good design responds to the social context and needs of the local community in terms of lifestyles,
affordability, and accessto social facilities. New devel opments should optimise the provision of housing to suit
the social mix and needs in the neighbourhood or, in the case of precincts undergoing transition, provide for the
desired future community.”

Compliance Statement

The proposed development positively contributes to the Gosford Town Centre precinct by providing
residential dwellings catering to the needs of the area. The proposal sits within the Gosford town centre
and is hence ideally located within walking distance to shops, public open spaces and transport routes.
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The Vision for the development is to create a community focused environment that delivers housing
choice and promotes a sense of community. The overall planning for the proposed design encompasses
the fundamental Urban Design principles of integration, connectivity, permeability, legibility, safety and
comfort.

The proposed development will increase the supply and improve the quality and range of housing for
people wishing to down size, key workers and investors in the locality.

In addition, the proposed development will further strengthen demand for existing local community
facilities and for added retail and employment opportunities allowing for a stronger local economy and
social network.

The proposed development addresses the need for more one bedroom and two bedroom stock to meet
the needs of existing Hurstville residents throughout the housing life cycle, particularly for younger people
leaving home and older residents who can no longer maintain large houses and large gardens.

Design Quality Principle 10: Aesthetics

“ Quality aesthetics require the appropriate composition of building elements, textures, materials and colours
and reflect the use, internal design and structure of the development. Aesthetics should respond to the
environment and context, particularly to desirable elements of the existing streetscape or, in precincts
undergoing transition, contribute to the desired future character of the area.”

Compliance Statement

The proposed development is articulated using defined geometrical forms and contrast of light and
shade. A careful selection of contemporary and muted earthy materials and colours has been adopted
that complements the existing context and adjoining bushland setting. Materials and colours selected are
appropriate to the building types and use, and in keeping with the surrounding built form typology.

The composition of blade walls, balconies / terraces and privacy screens with the practical and efficient
floor layout of the buildings all go to delivering an architecture that is liveable, comfortable, safe,
functional and environmentally sensitive, complemented by the complimentary landscape design and
careful plant selection, form, colour and scale.

The overall building mass has been broken down into 3 residential apartment clusters and the building
design adopts a defined base, middle and top in order to reduce the appearance of bulk and provide a
simple and low scale expression. The use of feature vertical elements and areas of contrasting colour at
main entry points assist in tying each of the previously described components together to create cohesion
within the development while enforcing the developments overall aesthetic and appeal. The careful
planning of each residential cluster layout in terms of common circulation spaces, apartment positioning
within the building and internal planning draws the development together as a whole and has allowed the
elevational treatment to be set as a simple and effective aesthetic benchmark for the site as a whole.

The building has been broken down with the expression of the lobby areas creating a visual break in each
building’s facade. The play of shadow and light in these elements reduces the buildings apparent length
while creating points of interest that will naturally draw pedestrians towards the three main points of entry.
The lobbies act as a legible point of entry while providing visual connection from inside to outside. This
visual connection enriches the passive surveillance of the John Whiteway Drive streetscape and creates
a positive level of interest in the building’s external expression due to the recognisable activity and
lighting within each entry space. Each entry lobby area will be naturally ventilated and naturally lit
providing further amenity to the space.

The overall building envelope has been formulated through detailed shadow & visual impact analysis
studies and provides sufficient separation from existing Residential Tower blocks on the eastern side of
the proposed development.

While a common language of architectural elements has been established, the building facade has been
designed to respond to climatic factors such as solar access, natural ventilation and outlook.
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Common corridor, lobby spaces and vertical circulation areas have been deliberately kept simple to
facilitate legibility and avoid unsafe hidden corners and places of concealment.

The development responds positively to its surroundings neighbourhood via the creation of a unique yet
sympathetic architectural expression and use of compatible colours and materials. The scale and
proportions of the proposed development is in keeping with the surrounding residential apartment
buildings whilst not merely mimicking their expression and style. The outcome is an attractive residential
development, which is in keeping with its local context and the desired future character of the Gosford
Town Centre.

Design Verification

We confirm that DEM (Aust) Pty Ltd are the designers of the proposed development at 70 John Whiteway
Drive, Gosford. DEM (Aust) Pty Ltd are registered as Architects in accordance with the Architects Act
2003 and are suitably qualified in the design of high quality residential flat housing.

We confirm that the proposed residential flat development at 70 John Whiteway Drive Gosford has been
designed in accordance with the design quality principles set out in State Environmental Planning Policy
No. 65 — Design Quality of Residential Flat Development.

Name of Design Practice: DEM (Aust) Pty Limited

Address: PO Box 5036, West Chatswood, NSW 1515
Contact Details: Tel - 02 8966 6000

Fax - 02 8966 6111
Contact Architect: Rudi Valla - Registered Architect 6582
Signature:

\\demsydfs1\Proj\4366-00-ResJWD\03Authorities\03-02Councils\70 JWD Residential
Appartments_SEPP65DesignVerificationStatement_Jan2015.docx 7

dem



TRANSPORT AND TRAFFIC PLANNING ASSOCIATES

PROPOSED RESIDENTIAL
DEVELOPMENT

70 JOHN WHITEWAY DRIVE, GOSFORD

Assessment of Traffic and
Parking Implications

January 2015
(Rev C)

Reference 14298

TRANSPORT AND TRAFFIC PLANNING ASSOCIATES
Transportation, Traffic and Design Consultants
Suite 502 Level 5
282 Victoria Avenue
CHATSWOOD 2067
Telephone (02) 9411 5660
Facsimile (02) 9904 6622
Email: ross@ttpa.com.au




TRANSPORT AND TRAFFIC PLANNING ASSOCIATES

TABLE OF CONTENTS

1. INTRODUGCTION ... et
2. PROPOSED DEVELOPMENT SCHEME ...
2.1  Site, ConteXt and CUIMENT USE. ... cenee e
2.2 Proposed DeVelOPMENt..........uiiiiieiieiiiiiie e
3. ROAD NETWORK AND TRAFFIC CONDITIONS ...
I R = Lo - Vo I NV (=Y A1 0] £ TR
3.2 TrAffIC CONIIOIS e e e
3.3 Traffic CONAILIONS . .eeeeee e e e
3.4 TraNSPOIT SEIVICES ...ttt e e e e e e e e e e eees
4. P A RKING ..o e e
5. TRA I C e e e
6. ACCESS, INTERNAL CIRCULATION AND SERVICING ...ccoieieeeiieeeeeee,
7. CON CLUSION .o e e
APPENDIX A DEVELOPMENT PLANS
APPENDIX B TURNING PATHS ASSESSMENT

LIST OF ILLUSTRATIONS

FIGURE 1 LOCATION

FIGURE 2 SITE

FIGURE 3 ROAD NETWORK
FIGURE 4 TRAFFIC CONTROLS



TRANSPORT AND TRAFFIC PLANNING ASSOCIATES

1. INTRODUCTION

This report has been prepared to accompany a Development Application to Gosford
City Council for a proposed residential apartment development on a site with an

extensive frontage to John Whiteway Drive at Gosford (Figure 1).

The elevated lands adjoining and enclosing Gosford Town Centre provide extensive
open outlooks amongst parkland areas and Brisbane Water. Residential apartment
development in the area is advantaged by the close proximity to the CBD, with its
employment, shopping, entertainment and public transport facilities. As a result of
these circumstances the area is subject to ongoing development activity as part of
the urban consolidation process.

The proposed development comprises 75 apartments with basement carparking and

the purpose of this report is to provide an assessment of the traffic, transport and
parking implications of the development scheme.
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TRANSPORT AND TRAFFIC PLANNING ASSOCIATES

2. PROPOSED DEVELOPMENT SCHEME

2.1 SITE, CONTEXT AND CURRENT USE

The site (Figure 2) is Lot 100 in DP1066540 which occupies an elongated irregular
shaped area of some 4,776m2. The site, which has an extensive frontage to the
eastern side of John Whiteway Drive, falls away steeply to the east as indicated on

the survey plan overleaf.

The site, which is vacant and heavily treed, is adjoined to the east by multi-level
apartment buildings and to the north by the Rumbalarla Reserve bushlands. There
are other apartment buildings to the west and south while Gosford Town Centre is

located just to the north.

2.2 PROPOSED DEVELOPMENT

It is proposed to clear and excavate the site to construct of a 4/5-level building over

basement carparking.

The proposed development will comprise:

Residential
13 x one-bedroom apartments
52 x two-bedroom apartments
10 x three-bedroom apartments

Total 75 apartments

A total of 106 parking spaces will be provided in basement levels with vehicle access

on the Georgiana Terrace a new cul-de-sac roadway connecting to Whiteway Drive.

Details of the development scheme are provided in the plans prepared by dem
Architects which accompany the Development Application and are reproduced in

part in Appendix A.
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TRANSPORT AND TRAFFIC PLANNING ASSOCIATES

3. ROAD NETWORK AND TRAFFIC CONDITIONS

3.1 RoAD NETWORK

The road network serving the site (Figure 3) comprises:

*  Pacific Highway/Central Coast Highway - a State Road and arterial route

connecting between Sydney and Newcastle

*  Dane Drive/Masons Pde/York Street - a State Road and part of a sub-arterial

route connecting between Gosford and Terrigal

*  Henry Parry Drive - a collector road running to the east of Pacific Highway and
through the CBD

%  Donnison Street and Erina Street - collector roads connecting through the CBD

to the Highway

*  John Whiteway Drive — a local access road

John Whiteway Drive has one traffic lane in each direction with a curvilinear

alignment.

3.2 TRAFFIC CONTROLS

The traffic controls which have been applied to the road system in the vicinity of the
site (Figure 4) comprise:

* the traffic signals located along the Pacific Highway/Mann Street at the

Donnison Street, Erina Street and Erina Street intersections

*  the roundabouts along Racecourse Road/Erina Street at the Showground Road

and Hill Street intersections
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TRANSPORT AND TRAFFIC PLANNING ASSOCIATES

* the give way sign controls at the Mann/Lindsey Streets and Mann/Dwyer

Streets intersections

* the 50 kmph ‘local area’ speed restrictions along Mann Street, Hills Street,
Gertrude Street and Beane Street

* the peak period No Stopping restrictions along Mann Street near the site

frontage and kerbside parking during off peak periods

3.3 TRAFFIC CONDITIONS

An indication of the prevailing traffic conditions on the road system serving the site is
provided by data published by the RMS which is expressed in terms of Annual
Average Daily Traffic (AADT) and flows in the vicinity include:

LOCATION AADT
Henry Parry Drive, south of Erina Street 18,558

John Whiteway Drive (southern arm) south of Donnison Street carries some 100 to
200 vph being largely limited to local access movements and service vehicle etc.

Traffic conditions in the surrounding area are relatively satisfactory, with vehicle

delays being generally moderate and associated with the operation of traffic signals

as well as driveway access movements.

3.4 TRANSPORT SERVICES

The site is well served by public transport services which comprise:

*  Gosford Railway Station some 600 metres to the south with the connection it

provided within the regional rail system
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TRANSPORT AND TRAFFIC PLANNING ASSOCIATES

%  Bus routes connecting to the Bus/Rail Interchange which run along Mann Street
and Henry Parry Drive (where the closest stops are located some 300 metres

south of the site) with destinations throughout the Gosford City area.

Details of the Gosford bus routes are provided overleaf.
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TRANSPORT AND TRAFFIC PLANNING ASSOCIATES

4. PARKING

Council’'s requirements in respect of car parking in the Gosford Town Centre are
specified in the Gosford DCP 2013 document which indicates the following

requirements:

Residential
1 Bed apartment 1 space
2 Bed apartment 1.2 spaces
3 Bed apartment 1.5 spaces
Visitors 1 space per 5 apartments

Application of this criteria to the proposed development would indicate the following

provision:

Residential
13 x 1 Bed apartments 13 spaces
52 x 2 Bed apartments 62.4 spaces
10 x 3 Bed apartment 15 spaces
Visitors (75 apartments) 15 spaces
Total: 105.4 spaces

It is proposed to provide 106 spaces in the basement levels including 12 adaptable

spaces in compliance with the DCP.

Provision is also made in the basement for 5 motorcycle spaces and 25 bicycle

spaces for residents and 7 for visitors in satisfaction of the DCP controls.
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TRANSPORT AND TRAFFIC PLANNING ASSOCIATES

5. TRAFFIC

The RMS Development Guidelines specify a peak hour traffic generation rate for
high density residential development (i.e a building comprising 20 or more units) of
0.29 vtph per unit although the more recent TDT2013-4b indicates 9 lower rates for

sites with access to rail and bus services.

Application of the above criteria to the proposed 75 apartments would indicate
projected peak traffic generation of some 22 vtph. The projected traffic movements

are likely to be distributed as follows:

AM PM
IN ouT IN ouT
5 17 17 5

Traffic movements of this minor magnitude will not present any adverse traffic
capacity, safety or traffic related environmental related consequences and it is
apparent that the proposed development will not have adverse traffic/safety

implications on the existing road network.

! Guide to Traffic Generating Developments

RTA of NSW 2002
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6. ACCESS, INTERNAL CIRCULATION AND SERVICING

ACCESS

Vehicle access for the basement carpark will comprise two 5.5 metre wide combined
ingress/egress driveways located on the new Georgina Terrace cul-de-sac. The new

driveways will be located where suitable sight distances are available.

The design of the access driveways will accord with the requirements of AS 2890.1.

INTERNAL CIRCULATION

Generous ramp grades/widths, aisle widths and parking bay dimensions are
provided for in the carpark design. The two-way circulation system will have
satisfactory provisions for manoeuvring and will comply with the requirements of AS

2890.1 & 6 as indicated on the turning path diagrams provided in Appendix B.

SERVICING

Refuse will be removed from the street in the indented area across the access
driveways by Council’s refuse vehicle as indicated in the turning path diagram in
Appendix B.

Service personnel and maintenance vehicles etc will be able to use the visitor
parking spaces while any occasional requirements for large delivery vehicles (eg
furniture pantechnicons) will reliant on the available on-street parking in the area as

is normal for a residential apartment development of this nature.
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7. CONCLUSION

The development site occupies a prominent site near the Gosford City Centre and
represents a valuable opportunity for a new residential apartment development
taking advantage of the scenic outlook that the site provides. The traffic, transport

and parking assessment provided in this report indicates that the development will:

*  not present any unsatisfactory traffic capacity, safety or environmental related

implications

% incorporate a suitable and appropriate parking provision for the proposed

nature of uses

%  incorporate suitable vehicle access, internal circulation and servicing

arrangements
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DEVELOPMENT PLANS
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Lot 100 No. 70 John Whiteway Drive, Gosford
Visual Impact Assessment Report

1 Introduction

Integral Financial P/L proposes to construct a new residential development at 70 John Whiteway Drive,
Gosford. An approved DA (No. 19775/2003) exists for the site for a four storey 48 unit apartment building
which has established the general building footprint for the new development. Approval is now being
sought to increase the total number of units from 48 to approximately 75 by changing the unit mix and by
providing one additional residential floor and one additional level of basement car park within the current
approved building footprint.

This Visual Impact Assessment Report has been prepared by DEM (Aust) Pty Ltd as part of the revised
Development Application submission for the site.

The report provides an assessment of the visual impacts of the proposal in the context of the existing
environment and identifies building and design measures to mitigate adverse visual impacts and ensure
the proposal complements the visual character of its setting.

1.1 Project Overview

The proposal site is located within Gosford City Centre and lies to the south-east of the city’s commercial
core. John Whiteway Drive adjoins the site’s western boundary and an unformed access road —
Georgiana Terrace — is located to the north of the site. The Sanctuary at Rumbalara residential high-rise
apartment development is located to the east of the site and to the north is the Rumbalara Reserve.

Located on a south-east facing hillside below a ridgeline, the site incorporates steeply sloping land and a
central terraced area. Vegetation along the western and eastern boundaries incorporates mature trees
and shrubs while the central level section, which was previously cleared, incorporates small regrowth
vegetation.

The proposed development will have similar building massing, setbacks and landscape treatments to that
of the currently approved DA design with the exception of the additional above ground storey. It will
present as a 3-4 storey building to the John Whiteway Drive frontage and a 4-5 storey building to the
eastern and northern boundaries.

To integrate the building with its surrounds, materials and colours of the proposal are to complement the
Sanctuary at Rumbalara residential towers and nearby bushland. The building is also to be modulated
and articulated to reduce its overall scale.

DEM (Aust) Pty Ltd 4
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2  Site Analysis

2.1 Site Location and Context

The site is known as Lot 100 in DP 1066540, No. 70 John Whiteway Drive, and is located within
Gosford Town Centre, approximately 400m from the CBD. The land is zoned R1 “General
Residential” under Gosford LEP 2014. It is bounded by John Whiteway Drive to the west and the
Sanctuary at Rumbalara apartment complex to the east. The Rumbalara Reserve is located in close
proximity to the site to the north and east. Residential areas lie to the south and west of the site.
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2.2 Site Conditions

The site is approximately 4776mz2 and located on elevated land with a high point of approximately
R.L.73.0. The site slopes steeply away from John Whiteway Drive in a south-easterly direction and also
slopes steeply along the eastern boundary adjacent to The Sanctuary at Rumbalara. Sections of the
steep embankment adjacent to the eastern boundary have been stabilised with shotcrete. The site also
incorporates rock outcrops and a central level area with regrowth vegetation.

The site is extensively covered with native vegetation including trees to approximately 20 metres
clustered along the John Whiteway Drive frontage and the northern boundary.

The Sanctuary at Rumbalara residential development adjoins the south-east boundary of the site. The
development comprises four 10 storey apartments arranged along an access spine over a landscaped
two storey carpark podium.

— R E;"mjgr'
I | Exaling Conmiun

Figure 2.2.2 Figure 2.2.3
John Whiteway Drive frontage Site vegetation and Sanctuary at Rumbalara tower

DEM (Aust) Pty Ltd
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3 The Proposal

3.1 Proposed Building

The proposed development is a reconfiguration of approved DA (No. 19775/2003) which encompasses a
four storey 48 unit apartment building with one basement level of parking. The proposed development
now seeks to increase the total number of residential units from 48 to approximately 75 by changing the
unit mix and by providing one additional residential floor and one additional level of basement car park
within the current approved building footprint. The new resultant building envelop will consist of 5
residential apartment storeys above ground and two basement storeys below ground containing
carparking, storage and services.

The proposed development will have similar building massing, setbacks and landscape treatments to that
of the currently approved DA design for the site with the exception that the new design contains one
additional above ground storey. Due to the site’s topography the proposed new development is able to be
tucked into the hillside and will present a 3-4 storey building to the western John Whiteway Drive frontage
of the site and a 4-5 storey building presentation to the eastern and northern bushland frontages of the
site.

The design of the proposed development seeks to blend the building into the surrounding bushland
setting via the use of a muted warm grey and neutral colour palette reflective of the surrounding eucalypt
bushland setting and similar to the external colour and materials palette treatment successfully employed
in the nearby Sanctuary at Rumbalara residential towers high rise apartment development. Subtle wall
banding has been employed to give the building a horizontal rather than vertical feel. The building mass
has been highly modulated and broken down via a series of stepped building facades and an undulating,
shallow curved roofline. The apparent scale of the building has been further reduced via the introduction
of recessed glazed building entries which are differentiated by the use contrasting darker grey masonry
and more expansive areas of glazing. This also provides the building with a superior level of legibility and
greatly enhances passive surveillance and security of the surrounding streetscape and neighbourhood.

3.2 Proposed Landscaping

The proposed landscape design provides a tranquil, soft and green entry off John Whiteway Drive to the
proposed units. It is a sunken landscape situated up to 6m below the road level between the building and
piling wall. The landscape design will be planted in raised planters up to 1.2 metres deep to allow for a
few large indigenous trees, a variety of small native evergreen and deciduous trees, shrubs and
groundcovers. The design aims to screen the street from the lower courtyard and middle level apartments
with large and medium sized trees close to the street. Small deciduous trees are proposed close to the
units to provide shade in summer and light during the winter months. The design and shape of the area is
characteristic of a gorge / gully, therefore plants have been selected to be tolerant of the shady areas at
the base of the wall along John Whiteway Drive. Climbers and trellis structures have been proposed to
cover the wall along John Whiteway Drive.

Street tree planting within the road verge on John Whiteway Drive has been designed to imitate the
bushland surrounding the site and existing character. A mix of small to large indigenous trees has been
selected and grouped in clumps as opposed to a singular avenue of one species. The planting has been
positioned to the site side of the path due to the current parking arrangements and roll over style kerb.
Mixes of indigenous shrubs and groundcovers have been used below to add to this bushland character.

Few existing trees will be retained on site as they fall within the footprint of the building. Small areas of
regrowth bushland to the south and north-east will be protected during construction, weeded,
supplemented and maintained. Indigenous planting species to be used on site have been selected from

DEM (Aust) Pty Ltd 7
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the Narrabeen Coastal Blackbutt Forest which was sourced the Gosford City Council’'s website vegetation
mapping page. Pocket garden beds have been proposed along the top of the steep batters below the
eastern side of the building. Plants will be indigenous low and trailing species. The shotcreted batters are
proposed to be retained with existing native planting to be retained where not impacted by the building.

DEM (Aust) Pty Ltd 8
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3D Images

Figure 3.3 - Aerial view of proposed building from the south-west

Figure 3.4 - Aerial view of proposed building from the north-east

DEM (Aust) Pty Ltd
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o

Figure 3.5 - View of proposed building from John Whiteway Drive looking north-east
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Figure 3.6 - View of proposed building from John Whiteway Drive looking south-east
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Elevations

Figure 3.7 - Northern Elevation
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Figure 3.8 - Eastern Elevation
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4 Landscape and Visual Amenity Analysis

A landscape and visual amenity assessment has been undertaken to determine the visibility of the
proposal from surrounding areas and the potential visual impact. The analysis also identifies building
design and landscape mitigation measures to reduce any adverse visual impacts and ensure the proposal
complements the visual character of its setting.

4.1 Assessment Methodology

This visual amenity assessment is based on the methodology outlined in Guidelines for Landscape and
Visual Impact Assessment second edition prepared by the Landscape Institute (UK) and the Institute of
Environmental Management and Assessment, published by Spon Press and the Environmental Impact
Assessment Practice Note - Guideline for Landscape Character and Visual Impact Assessment
prepared by the RMS, 2013.

The assessment evaluates the landscape character of the site, the current visual amenity from selected
viewpoints and the significance of change to the views based on the degree to which the view is changing
and its visual sensitivity.

Contextual Analysis

Landscape Character Visual Impact
Impact Assessment Assessment
Sensitivity Sensitivity
Magnitude Magnitude
Landscape Character Visual Impact
Impact

Concept design refined to address
visual impacts

Mitigation strategy developed for
residual impacts

DEM (Aust) Pty Ltd 14
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4.2 Landscape Character Impact Assessment

Landscape character refers to the built, natural and cultural aspects of an area. Impact assessment is
made by addressing the sensitivity of character zones within the study area and the magnitude of
landscape effects.

Sensitivity of the Character Zone

The degree to which a particular landscape type or area can accommodate change without detrimental
effect on its character. Sensitivity varies with landuse, topography, vegetation, spatial qualities and scope
for mitigation.

Magnitude of Landscape Effects
Nature and scale of changes to elements within the landscape and the consequential effect on
landscape character.

The landscape character assessment below is based on the site analysis — refer to section 2.

Landuse Open space zoned R1 — General Residential.

Steeply sloping, partly terraced and with rock outcrops. Embankment along the eastern

T raph " )
opography boundary part stabilised with shotcrete.
Drainage Follows general fall from north-west to south-east across the site.
. Native tree, shrub and groundcover planting. Regrowth vegetation in the central flat section
Vegetation

of the site.

Enclosed by a ridgeline to the west and north-west; open to the east and south-east with

Spatial Qualities The Sanctuary at Rumbalara towers providing an intermittent built form edge.

Four 10 storey apartment buildings, over a two storey carpark podium, are located

Built Form Environment adjacent to the site. John Whiteway Drive runs along the western boundary.

Magnitude
High Moderate Low Negligible
High High Impact Hign- Moderat Negligibl
ig igh Impac Moderate oderate egligible
- Moderate High-Moderate Moderate Moderate-Low Negligible
=)
2
:&' Low Moderate Moderate-Low Low Negligible
c
7}
v Negligible Negligible Negligible Negligible Negligible

Figure 4.2.1 Landscape Character Impact Grading Matrix

The character of the existing site would be impacted by:
= removal of existing vegetation;
= excavation and terracing of the site; and

= change of landscape character from open space to medium density residential.

LANDSCAPE The additional building floor will not change the sensitivity or magnitude rating in relation to
CHARACTER the landscape character impact of the site.

IMPACT OF THE
ADDITIONAL
FLOOR TO THE
APPROVED DA

DEM (Aust) Pty Ltd 15
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4.3 Visual Impact Assessment

Assessment of visual impact upon views is based on visual sensitivity and the magnitude of visual effects
and follows the following process.

1 Identify areas from which the proposal is visible

Zone of Visual
Influence

The area within which the proposed development may have an effect on visual
amenity. Areas from which the site is clearly visible.

Key Viewpoints

Nominated viewpoints from within the zone of visual influence representing a typical
view experienced by the visual receptors.

2 Describe the existing view from each key viewpoint

Visual Amenity

The value of a particular area or view in terms of what is currently seen. The existing
nature of the site and its context.

3 Determine the sensitivity of the view

Visual Sensitivity

The degree to which a landscape can absorb change of a particular type and scale

without significant adverse effects in relation to its location or visual receptors. The

sensitivity of visual receptors and views is dependent on:

- the location and context of the viewpoint;

- the expectation or activity of the receptor; and

- the duration of the view.

Receptor sensitivity may be categorised as:

- High - likely from residential properties affected by a development where
duration of the view is long and is experienced frequently.

- Moderate - experienced in the public realm where duration of the view is
temporary e.g. pedestrians and from vehicles.

- Low sensitivity - from places of work, or similar, where attention is expected to be
focussed on an activity rather than a view.

4 Determine how much the view is changing

Magnitude of Visual
Effects

The degree of change in the composition of the view established by assessing:

- loss or addition of features in the view;

- the degree of contrast or integration of changes in relation to such factors as
form, scale and colour;

- extent the view would be occupied by the development; and

- distance of the viewpoint from the proposed development which determines
whether the development would be a focus or form one element in a panoramic
view.

5 Evaluate the significance

of the change

Visual Impact

The significance of change based on the sensitivity of the location or receptor and
the scale or magnitude of the effect. Greater impact is generally associated with
large-scale effects and effects on sensitive or high value receptors. The visual
impact may be positive (beneficial) or negative (adverse).

6 Identify measures to reduce visual impacts or enhance visual quality

Mitigation Strategy

Recommended built form design or landscape design measures to enhance visual
quality or reduce, remedy or compensate for adverse visual impacts.

DEM (Aust) Pty Ltd
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4.3.1 Zone of Visual Influence and Key Viewpoints

The Zone of Visual Influence encompasses the areas from which the site is clearly visible and from where
the proposal may have an effect on visual amenity. The proposed apartment building will be visible from:

= John Whiteway Drive — which adjoins the western boundary of the site.
= The Sanctuary at Rumbalara residential development to the east of the site.

= Residential areas and the public realm along White Street and Bay View Avenue to the south-east
of the site.

= Frederick Street — along which there is a view corridor which terminates on the site and adjoining
Sanctuary at Rumbalara apartment buildings.

The proposal may be visible from additional areas however the effect on visual amenity would be low due
to the distance from the site, reduced visibility due to the location of existing buildings and / or vegetation
screening, and the small number of visual receptors.

The Zone of Visual Influence is constrained by landform, vegetation and distance from the site as seen
from viewpoints A to E shown below in Figure 4.3.1.1 and illustrated overleaf.

The impact of the proposal on views from key viewpoints 1 to 11 within the Zone of Visual Influence is
described on the following pages.
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Viewpoints from key locations within
Gosford where visibility of the site is
constrained by landform, vegetation
and distance from the site.

The Sanctuary at Rumbalara

DEM (Aust) Pty Ltd

VIEWPOINT A
from The Broad Water foreshore, near the Gosford Olympic Swimming Pool

There are no direct views of the site from The Broad Water
foreshore due to topography and vegetation. Medium density
housing is visible in the middle distance on elevated land.

VIEWPOINT B
from the southern end of Frederick Street adjacent to Caroline Bay

The site is not visible from Caroline Bay foreshore.

VIEWPOINT C
view across The Broad Water toward Gosford from Point Clare foreshore

Views of The Sanctuary at Rumbalara residential towers and the site
are substantially limited by vegetation and topography.

VIEWPOINT D
view towards the site from Ouraka Lookout in the Rumbalara Reserve

Dense bushland in Rumbalara Reserve blocks views to the site from
Ouraka Lookout.

VIEWPOINT E
western side of John Whiteway Drive

The site is separated by a ridgeline from residential areas to the west
of the site and is not visible due to topography and vegetation.
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4.3.2 Visual Impact Assessment from Key Viewpoints

VIEWPOINT 1

View north-east
along John
Whiteway Drive

VISUAL AMENITY Native vegetation screens views to both sides of John Whiteway Drive. Existing Sanctuary at
Rumbalara apartment buildings are partially visible in the middle distance. Land falls abruptly
from road level toward the existing apartments. Rumbalara Reserve is visible in the distance.

VISUAL RECEPTOR TYPE Public realm RECEPTOR
SENSITIVITY SENSITIVITY
DURATION Short / temporary moderate

The duration of the view would be brief as it would be experienced from
vehicles and by pedestrians, however the proposed building will be in close
proximity to the road and approximately 3 — 4 storeys will be above road
level. Apartment buildings are currently visible from John Whiteway Drive.

MAGNITUDE OF DEGREE OF High MAGNITUDE OF

VISUAL EFFECTS CHANGE CHANGE
DISTANCE OF Short high
VIEWPOINT

There would be significant change to the composition of the view with the
removal of existing vegetation adjacent to the road and with the addition of
the apartment building a short distance from the viewing point. The
apartment building will be the focus of the view from John Whiteway Drive.

VISUAL IMPACT The change to the view would have moderate significance given the negative
proximity of the proposed building to the road and removal of existing
vegetation. The view, however, is from the public realm and temporary, and
an apartment building is currently visible from this viewpoint.

MITIGATION To mitigate negative impacts the building would be designed to include the following:

STRATEGY Built form — selection of finishes and a colour palette to complement the existing apartment

buildings and bushland; articulation of the the new building to reduce its overall scale; and
provision of an undulating, shallow curved roofline and a roof material with low reflectivity.

Landscape design — provision of indigenous tree, shrub and groundcover planting along the
street frontage.

VISUAL IMPACT OF | The additional building floor would not effect the visual sensitivity rating or magnitude of
THE ADDITIONAL visual effects rating and therefore would not significantly change the overall visual impact of
FLOOR TO THE the view from this location.

APPROVED DA

DEM (Aust) Pty Ltd



Lot 100 No. 70 John Whiteway Drive, Gosford
Visual Impact Assessment Report

VIEWPOINT 2

View south-east
along John
Whiteway Drive

VISUAL AMENITY Native vegetation screens views to both sides of John Whiteway Drive including the existing
Sanctuary at Rumbalara apartment buildings. Land falls abruptly from road level.

VISUAL RECEPTOR TYPE Public realm RECEPTOR
SENSITIVITY SENSITIVITY
DURATION Short / temporary moderate

The duration of the view would be brief as it would be experienced from
vehicles and by pedestrians, however the proposed building will be in close
proximity to the road and approximately 3 - 4 storeys will be above road level.

MAGNITUDE OF DEGREE OF High MAGNITUDE OF

VISUAL EFFECTS CHANGE CHANGE
DISTANCE OF Short high
VIEWPOINT

There would be significant changes to the composition of the view with the
removal of existing vegetation adjacent to the road and the addition of the
apartment building a short distance from the viewing point. The apartment
building will be the focus of the view from John Whiteway Drive.

VISUAL IMPACT The change to the view would have moderate significance given the negative
proximity of the proposed building to the road and removal of existing
vegetation. The view, however, is from the public realm and temporary.

MITIGATION To mitigate negative impacts the building would be designed to include the following:

STRATEGY Built form — selection of finishes and a colour palette to complement the existing apartment

buildings and bushland; articulation of the the new building to reduce its overall scale; and
provision of an undulating, shallow curved roofline and a roof material with low reflectivity.

Landscape design — provision of tree, shrub and groundcover planting along the street
frontage.

VISUAL IMPACT OF | The additional building floor would not effect the visual sensitivity rating or magnitude of
THE ADDITIONAL visual effects rating and therefore would not significantly change the overall visual impact of
FLOOR TO THE the view from this location.

APPROVED DA
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VIEWPOINT 3

View south-east at
intersection of John
Whiteway Drive and
Georgiana Terrace

VISUAL AMENITY Native vegetation screens views to the eastern side of John Whiteway Drive. An existing
Sanctuary at Rumbalara apartment building is partially visible in the middle distance. Land
falls abruptly from road level toward the existing apartments.

VISUAL RECEPTOR TYPE ‘ Public realm RECEPTOR
SENSITIVITY SENSITIVITY
DURATION ‘ Short / temporary moderate

The duration of the view would be brief as it would be experienced from
vehicles and by pedestrians, however the proposed building will be in close
proximity to the road and approximately 3 — 4 storeys will be above road
level. Apartment buildings are currently visible from John Whiteway Drive.

MAGNITUDE OF DEGREE OF High MAGNITUDE OF

VISUAL EFFECTS CHANGE CHANGE
DISTANCE OF Short high
VIEWPOINT

There would be significant changes to the composition of the view with the
removal of existing vegetation adjacent to the road and the addition of the
apartment building a short distance from the viewing point. The apartment
building will be the focus of the view from John Whiteway Drive.

VISUAL IMPACT The change to the view would have moderate significance given the negative
proximity of the proposed building to the road and removal of existing
vegetation. The view, however, is from the public realm and temporary, and
an apartment building is currently visible from this viewpoint.

MITIGATION To mitigate negative impacts the building would be designed to include the following:

STRATEGY Built form — selection of finishes and a colour palette to complement the existing apartment

buildings and bushland; articulation of the the new building to reduce its overall scale; and
provision of an undulating, shallow curved roofline and a roof material with low reflectivity.

Landscape design — provision of tree, shrub and groundcover planting along the street
frontage.

VISUAL IMPACT OF | The additional building floor would not effect the visual sensitivity rating or magnitude of
THE ADDITIONAL visual effects rating and therefore would not significantly change the overall visual impact of
FLOOR TO THE the view from this location.

APPROVED DA
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VIEWPOINT 4

Views from
Sanctuary at
Rumbalara
apartments

VISUAL AMENITY Views north-west from the two northernmost Sanctuary at Rumbalara apartment buildings
adjoining the site are currently of a shotcrete batter, native vegetation in the short and middle
distance, and John Whiteway Drive.

VISUAL RECEPTOR TYPE ‘ Residential RECEPTOR

SENSITIVITY SENSITIVITY
DURATION ‘ Long high
The proposal would be highly visible when viewed from within apartments
and from western facing balconies. The apartments, however, have
generally been oriented to the east to capture valley views as well as distant
Brisbane Water views.

MAGNITUDE OF DEGREE OF High MAGNITUDE OF

VISUAL EFFECTS CHANGE CHANGE
DISTANCE OF Short high
VIEWPOINT

The composition of the views to the north-west would significantly change
with addition of the proposed building. Due to its scale and proximity, the
new building would dominate views to the north-west and existing vegetation
would be removed.

VISUAL IMPACT

From the apartment buildings the significance of change to views would be negative
high and the sense of openness reduced.

MITIGATION
STRATEGY

To mitigate negative impacts the building would be designed to include the following:

Built form — selection of finishes and a colour palette to complement the existing apartment
buildings and bushland; articulation of the the new building to reduce its overall scale; and
provision of an undulating, shallow curved roofline and a roof material with low reflectivity.

Landscape design — Retention of existing indignous planting to the north-east and south.
Trailing plants to soften existing shotcrete.

VISUAL IMPACT OF
THE ADDITIONAL
FLOOR TO THE
APPROVED DA

The visual sensitivity rating, magnitude of visual effects rating and significance of change to
the view would remain high with the addition of the building floor.

DEM (Aust) Pty Ltd
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VIEWPOINT 5

Views from
residences at the
northern end of
White Street

VISUAL AMENITY Views from residences are predominantly of dense bushland extending from the foreground
to the middle distance. The towers of The Sanctuary at Rumbalara are partially visible on the
ridgeline to the north- west of the lots, through the vegetation.

VISUAL RECEPTOR TYPE Residential RECEPTOR
SENSITIVITY SENSITIVITY
DURATION Long moderate

Views of the proposed building would be limited by landform and vegetation
cover. In addition, as lots are oriented east to west, views from the rear of
the dwellings would be predominantly to the west rather than north-west
toward the site. The new building would also be incorporated behind
existing medium density residential buildings.

MAGNITUDE OF DEGREE OF Low MAGNITUDE OF

VISUAL EFFECTS CHANGE CHANGE
DISTANCE OF
VIEWPOINT

Medium low

Changes to the composition of the views would be low with the addition of
the proposed building, given the topography, screening afforded by
vegetation and the location of the existing apartment buildings which would
block views of the new building.

VISUAL IMPACT The significance of change to the views would be low. To ensure the new negative
building would not be visually prominent, proposed colours and finishes
would need to complement the existing residential towers and surrounding
bushland.

MITIGATION To mitigate negative impacts the building would be designed to include the following:

STRATEGY Built form — selection of finishes and a colour palette to complement the existing apartment

buildings and bushland; articulation of the the new building to reduce its overall scale; and
provision of an undulating, shallow curved roofline and a roof material with low reflectivity.

VISUAL IMPACT OF | The additional building floor would not effect the visual sensitivity rating or magnitude of
THE ADDITIONAL visual effects rating and therefore would not significantly change the overall visual impact of
FLOOR TO THE the view from this location.

APPROVED DA
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VIEWPOINT 6

View from
Bay View Avenue
public realm

The site is visible from Bay View Avenue approximately 0.5km south-east of the site. The

VISUAL AMENITY S Vi : WA \ ;
panoramic view from this location incorporates residences in the foreground, The Broad
Water in the middle distance and a backdrop of forested hills against which The Sanctuary at
Rumbalara towers are visible.
VISUAL RECEPTOR TYPE Public realm RECEPTOR
SENSITIVITY SENSITIVITY
DURATION Short / temporary moderate
The duration of the view would be brief as it would be experienced from
vehicles travelling along the road. The distance of the observer from the site
and the visibility of the existing apartment buildings would reduce the visual
prominence of the new building.
MAGNITUDE OF DEGREE OF Low MAGNITUDE OF
VISUAL EFFECTS CHANGE CHANGE
DISTANCE OF Medium e
VIEWPOINT
Given the distance of the viewpoint from the site, the proposed building
would form only part of the overall view and changes to the composition of
the view would be small. However, the addition of the apartment building
would increase the extent of large-scale built form visible in the middle
distance and there would be removal of vegetation behind the existing
apartment buildings.
VISUAL IMPACT The significance of change would be low. To ensure the new building would negative

not be visually prominent, proposed colours and finishes would need to
complement the existing residential towers and surrounding bushland.

MITIGATION
STRATEGY

To mitigate negative impacts the building would be designed to include the following:

Built form — selection of finishes and a colour palette to complement the existing apartment
buildings and bushland; articulation of the the new building to reduce its overall scale; and
provision of an undulating, shallow curved roofline and a roof material with low reflectivity.

VISUAL IMPACT OF
THE ADDITIONAL
FLOOR TO THE
APPROVED DA

The additional building floor would not effect the visual sensitivity rating or magnitude of
visual effects rating and therefore would not significantly change the overall visual impact of

the view from this location.
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VIEWPOINT 7

Views from

Bay View Avenue
residences —
north to south lot
orientation

Properties are oriented north to south and from the rear of properties on the western side of

VISUAL AMENITY f : sout !
Bay View Avenue, views are primarily to dense bushland in the Rumbalara Reserve. To the
north-west, the elevated towers of The Sanctuary at Rumbalara are partially visible in the
middle distance against a backdrop of native vegetation. Views of the towers are screened by
vegetation within lots and the Reserve.

VISUAL RECEPTOR TYPE Residential RECEPTOR

SENSITIVITY SENSITIVITY
DURATION Long high
The proposal would be visible in the middle distance behind the existing
residential towers. The prominent direction of views from the dwellings
however, is not towards the proposal site.

MAGNITUDE OF DEGREE OF Moderate MAGNITUDE OF

VISUAL EFFECTS CHANGE CHANGE
DISTANCE OF Medium moderate
VIEWPOINT

The proposed building would form only one of a number of elements in the
overall view however there would be moderate change to the composition of
the views with the addition of the new building which would result in removal
of existing vegetation and an increase the extent of large-scale built form
visible in the middle distance. Existing vegetation in front of the buildings
would partially screen the proposed building.

VISUAL IMPACT

The significance of change would be moderate. To ensure the new building negative
would not be visually prominent, proposed colours and finishes would need
to complement the existing residential towers and surrounding bushland.

MITIGATION
STRATEGY

To mitigate negative impacts the building would be designed to include the following:

Built form — selection of finishes and a colour palette to complement the existing apartment
buildings and bushland; articulation of the the new building to reduce its overall scale; and
provision of an undulating, shallow curved roofline and a roof material with low reflectivity.

VISUAL IMPACT OF
THE ADDITIONAL
FLOOR TO THE
APPROVED DA

While the extent of large-scale built form would increase in the middle distance, the roofline of
the proposal would not project above the ridgeline. The additional building floor would not
effect the visual sensitivity rating or magnitude of visual effects rating and therefore would not
significantly change the overall visual impact of the view from this location.

DEM (Aust) Pty Ltd

25



Lot 100 No. 70 John Whiteway Drive, Gosford
Visual Impact Assessment Report

VIEWPOINT 8

Views from

Bay View Avenue
residences —
north-west to south-
east lot orientation

VISUAL AMENITY Views from residences are predominantly of dense bushland in the foreground with the
towers of The Sanctuary at Rumbalara partially visible on the ridgeline in the middle distance
through the vegetation.

VISUAL RECEPTOR TYPE Residential RECEPTOR

SENSITIVITY SENSITIVITY
DURATION Long high
The proposal would be visible in the middle distance behind the existing
residential towers. Vegetation would partially screen the new residential
building.

MAGNITUDE OF DEGREE OF Moderate MAGNITUDE OF

VISUAL EFFECTS CHANGE CHANGE
DISTANCE OF Medium moderate
VIEWPOINT
There would be low - moderate changes to the composition of the views with
the addition of the new building. The extent of large-scale built form visible in
the middle distance would increase. Existing vegetation would screen the
proposed building.

VISUAL IMPACT The significance of change would be moderate. To ensure the new building negative

would not be visually prominent, proposed colours and finishes would need
to complement the existing residential towers and surrounding bushland.

MITIGATION
STRATEGY

To mitigate negative impacts the building would be designed to include the following:

Built form — selection of finishes and a colour palette to complement the existing apartment
buildings and bushland; articulation of the the new building to reduce its overall scale; and
provision of an undulating, shallow curved roofline and a roof material with low reflectivity.

VISUAL IMPACT OF
THE ADDITIONAL
FLOOR TO THE
APPROVED DA

The additional building floor would not effect the visual sensitivity rating or magnitude of
visual effects rating and therefore would not significantly change the overall visual impact of

the view from this location.

DEM (Aust) Pty Ltd
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VIEWPOINT 9

View from the
intersection of
Frederick Street and
Duke Street

VISUAL AMENITY The view along Frederick Street is dominated by street trees in the foreground and a forested
hillside in the distance. The upper floors of the southernmost tower of The Sanctuary at
Rumbalara are visible from this viewpoint, against a backdrop of native vegetation.

VISUAL RECEPTOR TYPE ‘ Public realm RECEPTOR

SENSITIVITY SENSITIVITY
DURATION ‘ Short / temporary low -

moderate

The duration of the view would be brief as it would be experienced from
vehicles travelling along the road. The distance of the observer from the
site, vegetation cover and the existing apartment building would limit
visibility of the proposal.

MAGNITUDE OF DEGREE OF Low MAGNITUDE OF

VISUAL EFFECTS CHANGE CHANGE
DISTANCE OF Medium low
VIEWPOINT

Given the distance of this viewpoint from the site, vegetation cover and the
position of the new building behind the existing residential tower, changes to
composition of the view would be minimal.

VISUAL IMPACT The significance of change would be low. To ensure the new building would negative
not be visually prominent, proposed colours and finishes would need to
complement the existing residential towers and surrounding bushland.

MITIGATION To mitigate negative impacts the building would be designed to include the following:

STRATEGY Built form — selection of finishes and a colour palette to complement the existing apartment

buildings and bushland; articulation of the the new building to reduce its overall scale; and
provision of an undulating, shallow curved roofline and a roof material with low reflectivity.

VISUAL IMPACT OF | The additional building floor would not effect the visual sensitivity rating or magnitude of
THE ADDITIONAL visual effects rating and therefore would not significantly change the overall visual impact of
FLOOR TO THE the view from this location.

APPROVED DA
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VIEWPOINT 10

View from the
intersection of
Frederick Street and
the Central Coast
Highway

VISUAL AMENITY The view along the Frederick Street visual corridor terminates on the southernmost
apartment building of The Sanctuary at Rumbalara. The apartment building projects above
the canopy line of native vegetation.

VISUAL RECEPTOR TYPE Public realm RECEPTOR
SENSITIVITY SENSITIVITY

DURATION Short / temporary

moderate

The duration of the view would be brief as it would be experienced from
vehicles travelling along the road. The public are accustomed to the
presence of the existing residential tower which projects above the
ridgeline.

MAGNITUDE OF DEGREE OF Low MAGNITUDE OF
CHANGE

VISUAL EFFECTS CHANGE
DISTANCE OF
VIEWPOINT

Medium low

There would be minimal changes to the composition of the view. Existing
vegetation would significantly screen the proposed building.

VISUAL IMPACT The visual impact would be negative however the change to the view would negative
be low as the existing apartment building would partially block the view of
the proposed building and it would also be screened by vegetation. To
ensure the new building would not be visually prominent, proposed colours
and finishes would need to complement the existing residential towers and
surrounding bushland.

MITIGATION To mitigate negative impacts the building would be designed to include the following:

STRATEGY Built form — selection of finishes and a colour palette to complement the existing apartment

buildings and bushland; articulation of the the new building to reduce its overall scale; and
provision of an undulating, shallow curved roofline and a roof material with low reflectivity.

VISUAL IMPACT OF | The additional building floor would not effect the visual sensitivity rating or magnitude of
THE ADDITIONAL visual effects rating and therefore would not significantly change the overall visual impact of
FLOOR TO THE the view from this location.

APPROVED DA
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VIEWPOINT 11

View from the
intersection of White
Street and Henry
Parry Drive

VISUAL AMENITY Native vegetation within the Rumbalara Reserve dominates views from the intersection of
White Street and Henry Parry Drive. The Sanctuary at Rumbalara apartment buildings are
visible in the distance above the vegetation canopy line.

VISUAL RECEPTOR TYPE Public realm RECEPTOR
SENSITIVITY SENSITIVITY

DURATION Short / temporary

moderate

The duration of the view would be brief as it would be experienced from
vehicles travelling along the road. The public are accustomed to the
presence of the existing residential towers which project above the
ridgeline.

MAGNITUDE OF DEGREE OF Low MAGNITUDE OF

VISUAL EFFECTS CHANGE CHANGE
DISTANCE OF
VIEWPOINT

Medium low

Changes to the composition of the view would be low with the addition of the
proposed building. The new building would be substantially screened by
vegetation and the existing apartment buildings.

VISUAL IMPACT The visual impact would be negative however the change to the view would negligible
have low significance as views of the proposed building would be
substantially blocked by the existing buildings and screened by vegetation.
To ensure the new building would not be visually prominent, proposed
colours and finishes would need to complement the existing residential
towers and surrounding bushland.

MITIGATION To mitigate negative impacts the building would be designed to include the following:

STRATEGY Built form — selection of finishes and a colour palette to complement the existing apartment

buildings and bushland; articulation of the the new building to reduce its overall scale; and
provision of an undulating, shallow curved roofline and a roof material with low reflectivity.

VISUAL IMPACT OF | The additional building floor would not effect the visual sensitivity rating or magnitude of
THE ADDITIONAL visual effects rating and therefore would not significantly change the overall visual impact of
FLOOR TO THE the view from this location.

APPROVED DA
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5 Proposals for Mitigation of Visual Impacts

5.1 Building Design

In order to ensure the proposal is visually integrated with the existing locality and to reduce any adverse
visual impacts, design of the new residential development is to incorporate the following measures:
= Use of a muted warm grey and neutral colour palette reflective of the surrounding eucalypt
bushland setting and similar to the external colour and materials palette treatment successfully
employed in the nearby Sanctuary at Rumbalara residential towers high-rise apartment
development.

= Walls are to be a combination of banded split face blockwork and clear glazing with metallic
framing to reflect the surrounding vegetation colours.

= Subtle wall banding is to be employed to give the building a horizontal rather than vertical feel.

= The roof is to be a low pitched curved undulating form with low reflectivity and a warm mid grey
colour which blends in with the surrounding tree canopy.

= The building mass has been highly modulated and broken down via a series of stepped building
facades and an undulating shallow curved roofline.

= The apparent scale of the building has been further reduced via the introduction of recessed glazed
building entries which are differentiated by the use of contrasting darker grey masonry and more
expansive areas of glazing. This also provides the building with a superior level of legibility and
greatly enhances passive surveillance and security of the surrounding streetscape and
neighbourhood.

= Benching the site for the proposed development at a level which will result in the new building
being below existing ground level along its western frontage, thereby reducing its scale and
visibility.
These measures are illustrated in the photomontages in Section 5.3.

5.2 Landscape Design

In order to ensure the proposal is integrated into the surrounding landscape, a planted buffer is proposed
along John Whiteway Drive. The proposed boundary planting will soften the building over time and
enhance the streetscape.

Planting is to include native trees, shrubs and groundcovers with low maintenance and low water
requirements and species appropriate for the sites soil and climatic conditions.

5.2.1 Landscape Management and Maintenance

Planting Establishment Maintenance is to be undertaken for 12 months after Practical Completion. These
works will be the responsibility of the construction contractor who installs the works. The minimum
standards for maintenance during this time will be:
= Watering carried out to maintain the best possible condition and growth rate of plants particularly in
the first month of planting. The frequency and volume of water to reflect conditions at the time of
planting. All watering is to comply with any applicable water restrictions.

= Removal of weed growth preferably by hand to minimise the use of herbicides.

= Replacement of plants that have died or show significant loss of vigour (a loss of 50% of normal
foliage cover). 85% of initially installed plants are to be in place and healthy at all times. No area
greater than 1 metre x 1 metre is to be left unplanted at any time.
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= Regular fertilisation with proprietary balanced fertilisers selected according to chemical composition
of the soil, physical soil structure and plant type.

= Control of pests and diseases that may affect the plants.
= Rectification of any impacts from external influences.
= Maintenance of mulch levels and replacement of mulch in bare areas.

= Removal of rubbish from planted areas.

DEM (Aust) Pty Ltd 31
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5.3 Photomontages

Figure 5.3.1 View from John Whiteway Drive

The proposed building incorporates colours and finishes that complement the existing residential towers and it is
articulated to reduce its overall scale. Planting provides a visual buffer and enhances the streetscape.

Figure 5.3.2 View from Bay View Avenue

Colours and finishes of the proposed building assist in integration of the building and its setting.
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Photomontages

Figure 5.3.3 View from the intersection of Frederick Street and the Central Coast Highway

The proposed building is largely screened by existing vegetation and incorporates colours and finishes that complement
the existing residential towers and surrounding bushland.

DEM (Aust) Pty Ltd
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6 Conclusion

The proposal is to be located south-east of Gosford’s CBD and in close proximity to Rumbalara Reserve.
While the hillside on which the site is located is predominantly bushland, the high-rise towers of The
Sanctuary at Rumbalara, that adjoin the site, exist as visually prominent elements that contrast with the
surrounding landscape.

The proposed building would be highly visible from John Whiteway Drive and from the adjoining
apartment buildings. From the road, views would be temporary and from the public realm and the
additional floor would not significantly alter the overall visual impact of the currently approved building.
The proposed building would also complement the visual character of its setting through built form and
landscape design mitigation measures.

Views from The Sanctuary at Rumbalara development will be negatively impacted by the proposed
building due to its location and scale and as a result of the removal of existing vegetation. The proposed
residential floor will have marginal additional impact on the overall view. While the distance between the
existing and proposed buildings exceeds building separation requirements, the proposal would
incorporate building design measures to mitigate the negative visual impact. These measures would
include use of colours and finishes that complement the existing towers and reflect the surrounding
bushland; modulation and articulation of the new building to reduce its overall scale; and provision of an
undulating, shallow curved roof with low reflectivity.

The proposal would also be visible from residential areas to the south and east of the site. Key viewpoints
would be from Frederick Street, for a distance of up to approximately 850m, and from White Street and
Bay View Street, for a distance of up to approximately 600m from the site. Visual impacts from both the
public and private realms in these locations would be limited by the distance of the site from the viewing
points and from screening provided by vegetation and The Sanctuary at Rumbalara towers. Integration of
the proposed building with its surrounds would also limit negative visual impacts.

This Study concludes that the additional residential floor will not significantly increase the overall visual
impacts of the building beyond those of the 4 storey apartment building currently approved for the site.

DEM (Aust) Pty Ltd 34



JAM

CONSULTING
ENGINEERS

STORMWATER MANAGEMENT PLAN
FOR

70 JOHN WHITEWAY DRIVE,
GOSFORD

PROPOSED RESIDENTIAL APARTMENTS

REPORT NO. R01328-WQ
REVISION B

JANUARY 2015

C&M Consulting Engineers Pty Ltd
Suite 26, 11-13 Brookhollow Avenue, Baulkham Hills, NSW, 2153
P (02) 9680 3100 F (02) 9634 6989



70 JOHN WHITEWAY DRIVE, GOSFORD
STORMWATER MANAGEMENT PLAN
i1

LUl R
AL 1k

PROJECT DETAILS

Property Address: 70 John Whiteway Drive, Gosford

Development Proposal:  Proposed Residential Apartments

REPORT CERTIFICATION

Report prepared by: Report reviewed by:
WILLIAM WEBB ANTHONY MANCONE

Civil Engineer
B.E.(Civil)Hons., MIEAust, CPEng,
NPER(Civil), NPER (Building Services)

Civil Engineer
B.E.(Civil),DipEngPrac

DISCLAIMER

C & M Consulting Engineers Pty Ltd should be consulted to ascertain the
suitability of the information contained herein if any third party wishes to utilise
this report or any of the information contained in this report. C & M Consulting
Engineers Pty Ltd accepts no responsibility or liability for the application of the
contents of this report by any party not authorised to use of this report for their
purposes.

DOCUMENT CONTROL
REVISION ISSUE DATE ISSUED TO ISSUED FOR
A 16/01/2015 DEM INFORMATION
GOSFORD CITY COUNCIL APPROVAL
B 28/01/2015 DEM INFORMATION
GOSFORD CITY COUNCIL APPROVAL
JANUARY 2015 R01328-WQ PAGE i
REVISION A

© C&M CONSULTING ENGINEERS PTY LTD



70 JOHN WHITEWAY DRIVE, GOSFORD
STORMWATER MANAGEMENT PLAN

TABLE OF CONTENTS

1. INTRODUCTION....cotiiiiiiiiiiiiiiii e
2. STORMWATER MANAGEMENT ..ot

2.1
2.2
2.1
2.2
2.3
2.4

BaCKOIOUNG.........eeiiiiee e e e e e e e e e e e e eeeennnes
KEY ISSUES ...
TRE SIEE Lot
Design GUIAENNES......ccoo i
Objectives and TargetS.......cocccvvveeeiiiiie e e e
Overall SIrategIeS .....couuuuuiiii e

3. STORMWATER QUANTITY CONTROL ......coiiiiiiiiiiiiiiiie e

3.1
3.2

INEFOAUCTION ...t e e e e e eeenanes
Proposed Drainage SYSIEM .......coiiiiiiiiiieiiiiiee e e eee et eeeeeeaennnes

3.2.1 Rainwater Retention ReqUIreMents............cceeeeieeeieiieiiiiiiinee e,
3.2.2 On-Site Stormwater Detention Requirements .............cccceeeeeeeennne.
3.2.3  Overland FIow Paths.........coooiiiiiii e

4. WATER QUALITY CONTROL.....cciiiiiiiiiiiee e

4.1
4.2
4.3
4.4

44.1

5.1.1
5.1.2

INEFOAUCTION ...t e e e e e e eeeenees
Water Quality CONtrol MEASUIES.........cccvvuuviiiiieeeeeeeeeeeiiee e e eeeeeaeenns

Strategy EffeCtiVENESS .......iiiiiec 10
Water Quality MOdelling..........uuuiiiieieieeiiiie e 10
MUSIC PrOgram ......ocoeeiieeeeeiie e e e e e e e e e e 10
4.4.2 Event Mean ConCeNntration..............ueeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeenn 11
4.4.3  CONfIQUIATION ...ceuiiiiiee e 12
A 4.4 RESUILS ...ooeiiiiiiiiiiiiiieieieeeee ettt 13

APPENDIX' A CONCEPT CIVIL ENGINEERING DRAWINGS
APPENDIX B DRAINS MODEL LAYOUT AND SUMMARY
APPENDIX C MUSIC MODEL LAYOUT

APPENDIX D VORTECHS OPERATIONS & MAINTENANCE
APPENDIX E STORMFILTER OPERATIONS & MAINTENANCE

Water Quality DEVICES: .......uuuuiiiieeeeeeeieiiiiiee e 14
6. RECOMMENDATIONS ... 16

JANUARY 2015 R01328-WQ PAGE ii

REVISION A
© C&M CONSULTING ENGINEERS PTY LTD



70 JOHN WHITEWAY DRIVE, GOSFORD
STORMWATER MANAGEMENT PLAN

1. INTRODUCTION

This report has been prepared to support the Development Application for the
proposed residential development at 70 John Whiteway Drive, Gosford.

The scope of this report includes a comprehensive assessment of the
requirements for stormwater management for the development of the site.
Accordingly, this report includes findings of the assessment and proposes a
strategy for the best practice of stormwater management for the proposed
subdivision of the site.

The report describes the principles and operation of the proposed stormwater
systems as well as the primary components of the drainage system. As the
assessment is required under the conditions of consent, the final form of layout
may need to be revised during its assessment for the future Construction
Certificate Application for the subdivision.

The following information and documents were used for this investigation:

e Concept Civil Engineering Drawings for the Development Application
submission prepared by C&M Consulting Engineers;

e Gosford Development Control Plan (DCP) 2013

e “Australian Runoff Quality — A Guide to Water Sensitive Urban Design”,
Engineers Australia (2006)

e “Australian Rainfall and Runoff — A Guide to Flood Estimation”, Institute
of Engineers, Australia (1987)
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2. STORMWATER MANAGEMENT
2.1 Background

The objective is to provide stormwater controls, which ensure that the proposed
development does not adversely impact on the stormwater flows and water
quality of flow paths within, adjacent and downstream of the site.

Increased impervious surfaces and alteration of the natural topography due to
land development has the potential to increase peak storm flows and tend to
concentrate these flows. This has the potential to impact on flood regimes and
erosion of the downstream drainage system.

To avoid any adverse impact on the downstream drainage systems, the site
stormwater system is required to be planned correctly to ensure safe
conveyance of flows through the site and within the capacity of the downstream
trunk drainage systems.

2.2 Key lIssues

The key issues and the mitigating measures to be employed within the
proposed development site are:

e Water Quantity — Increased impervious surfaces (such as roofs, driveways,
etc) have the potential to increase the stormwater flows from the site during
storm events. To avoid impacting on the downstream drainage system, the
site stormwater system has been planned to safely convey the flows through
the site and within the capacity of the downstream system.

e Water Quality — Urban developments have the potential to increase gross
pollutants, sediments and nutrient concentrations in storm water runoff. To
limit impact on the downstream water quality, pollution control measures will
be provided at each storm water outlet prior to discharging to the
downstream drainage system.

2.1 The Site

The site is located at 70 John Whiteway Drive, Gosford. It is bounded by John
Whiteway Drive to the west, and residential complexes to the east. The site is
currently undeveloped with a majority of the site being pervious. (Refer to
Figure 1).

JANUARY 2015 R01328-WQ PAGE 2
REVISION A
© C&M CONSULTING ENGINEERS PTY LTD



70 JOHN WHITEWAY DRIVE, GOSFORD
STORMWATER MANAGEMENT PLAN

DRIl MG
INGIREIRE

Figure 1 - Aerial Photo of Existing Site
(Source: https://maps.six.nsw.gov.au/)

The land generally falls to the east of the site away from John Whiteway Drive.

The proposed development includes residential apartment blocks, over
basement carparking.
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2.2 Design Guidelines

The site based stormwater management and planning elements are to be
designed and constructed in accordance with the following:

Water Quantity

Guidelines: Gosford City Council DCP — Section 6.7.7.2, 6.7.7.4

The proposed development increases the total impervious area of the existing
area and therefore may increase the flow and discharge rate of flow to the
downstream waterway. Therefore, on-site detention (OSD) is required to
maintain the existing discharge flows.

Water Quality

Guidelines: Gosford City Council DCP — Section 6.7.7.3

The main objective for stormwater quality is to minimise the impacts on
downstream water bodies.

Gosford City Council has adopted a stormwater management policy that
incorporates “best practice” principles of Water Sensitive Urban. The site
specific council water quality targets are outlined in Table 1 below:

Table 1 - Water Quality Reduction Targets

PARAMETERS CRITERIA
Gross Pollutants 80% reduction of the average annual load
Suspended Solids 80% reduction of the average annual load
Total Phosphorus 45% reduction of the average annual load
Total Nitrogen 45% reduction of the average annual load
JANUARY 2015 sgiﬁéﬁo\ﬁ% PAGE 4
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2.3 Objectives and Targets

Compatible with the legislation, policy and requirements, the objectives and
targets for stormwater management are as provided in Table 2.

Table 2 - Stormwater Management Objectives

STORMWATER
MANAGEMENT OBJECTIVES TARGET
= The existing runoff flow = Limit post
regimes for the full storm development flow
events should be from the proposed
maintained, and provide development site to
Quantity safe conveyance system less than or equal
for the major storm to predevelopment
events. flows for all storm
events up to and
including the 1%
AEP storm event.
The full range of typical | = Runoff from site to
urban stormwater achieve minimum
Quality pollutants §ha|| meet reductions in total
Council requirements pollutant loads by 80%
in solids and 45% in
nutrients.
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2.4 Overall Strategies

The proposed stormwater management strategies to manage runoff to ensure
no detriment to the receiving environments have been divided into both short
and long term strategies as summarised in Table 3.

Table 3 - Stormwater Management Strategies
STRATEGY DESCRIPTION

Short term strategies generally refer to control of soil and
water erosion control during the construction phase. The
primary risk occurs while soils are exposed during
construction works when suspended sediment and
associated pollutants can be washed into downstream

Short Term waterways.

Strategies The strategies to prevent this potential degradation include
adequate provision of sediment and erosion control
measures that should be documented prior to
commencement of the works in a Soil and Water
Management Plan (SWMP). The controls will limit
movement of sediment in disturbed areas, and will be
designed to remove sediment from runoff prior to
discharge from site.

Long term strategies to maintain stormwater quality
discharged from the site include utilisation of a number of
Long Term | permanent treatment measures to remove litter,
Strategies suspended solids, and nutrients effectively.

The main measures to be implemented include rainwater
tanks to collect roof water for water re-use, a gross
pollutant traps (such as a Vortechs), and filter cartridges.

This report addresses the long term impacts of the development. For short term
effects (i.e. during the construction phase) water quality control is achieved by
implementing the measures in the Sedimentation & Erosion Control Plans to be
included with the Construction Certificate Application.
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3. STORMWATER QUANTITY CONTROL
3.1 Introduction

The main criterion for the stormwater quantity control is to ensure that the post-
developed peak flows do not cause detriment to the downstream waterways.

3.2 Proposed Drainage System

The drainage system for the proposed development will be designed to collect the
majority of concentrated flows from impermeable surfaces such as access ways,
parking areas and buildings. Where possible (and practical), runoff from pervious
areas will also be collected.

The drainage system proposed for the development includes:
= A pipe network system to collect minor storm runoff from areas;
= QOverland flow paths to carry major storms through the site;
= An on-site detention (OSD) storage tank with orifice control;

= A rainwater tank with overflow into the OSD

3.2.1 Rainwater Retention Requirements

The rainwater retention requirements are outlined in section 6.7.7.2 of the
Gosford Development Control Plan. It is proposed that a rainwater tank be
provided and connected for landscape irrigation and toilet flushing. Note that
whilst cold water laundry was initially considered to be connected to the
rainwater tanks, it is a national plumbing requirement that a potable water tap
always be provided. Typically householders will prefer to use potable water over
rainwater for washing clothes, making the infrastructure required to plumb
rainwater to laundry redundant. As such, rainwater reuse is only assumed to be
provided in line with BASIX requirements, irrigation and toilet flushing.

The retention target required based on site area and fraction impervious was
calculated to be 138mS. Due to the provision of a rainwater connected to
landscape irrigation and toilet flushing, the reduction to the retention target
based on roof area was calculated to be 35m3, resulting in a total retention
volume of 103m3,

This volume was then split down into a rainwater tank of 23m? and an on-site
detention tank of 80m3,
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3.2.2 On-Site Stormwater Detention Requirements

On-site stormwater detention (OSD) is required for this development site as per
section 6.7.7.4. The OSD was sized using the runoff routing software DRAINS.
The predevelopment catchment for the site was assumed to be 100% pervious.
Due to the steep nature of the site towards the eastern boundary, capturing
100% of the site runoff is near impossible. As such, a maximum of 30% of the
site was modelled as a pervious OSD bypass with the remaining site area being
modelled as 90% impervious as a conservative figure. The total site discharge
was then limited to the predevelopment flow for all storm events up to and
including the 1% AEP storm event. The DRAINS model set up model and inputs
(01328 _DRAINS_FINAL.drn) can be found in Appendix B.

For the proposed apartment development, it is recommend that OSD shall be
provided in the form of a detention tank with orifice and weir control. It is
proposed to provide a minimum volume of 80m?3 as a detention tank located
below the ground floor access ramp of the development.

3.2.3 Overland Flow Paths

Due to the steep topography of the site, overland flows will be directed around
and away from the building footprint. Flows will be directed into Georgiana
Terrace at the North Western site boundary or be collected by the proposed
catch drain.
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4. WATER QUALITY CONTROL

4.1 |Introduction

The quality of runoff from a catchment depends upon many factors such as land
use, degree of urbanisation, population density, sanitation and waste disposal
practices, landform, soil types, and climate. Pollutants typically transported by
runoff include litter, sediment, nutrients, oil, grease, and heavy metals. Whilst
these pollutants have deleterious impact on receiving water quality, the
suspended solids and nutrients are the most detrimental impact on the
environment. Litter, oils, and other surfactants have an aesthetic impact.

Activity within a catchment during urbanisation includes the disturbance of
vegetation, removal of topsoil, land shaping, road construction, installation of
services, and building works. It is during this phase that the sediment
movement is greatest and is estimated that the sediment production levels may
be up to 6 times higher than under the existing conditions. However, once
development is completed, the sediment loading may return to the existing level
or remain at a higher level depending on land management practices.

As with all development projects, soil erosion during the construction phase
presents a potential risk to water quality. The primary risk occurs while soils
are exposed during earthworks when suspended sediment and associated
pollutants can be washed into downstream watercourses.

This section of the report addresses the long term impacts of the development
on water quality. For short term effects (i.e. during the construction phase)
water quality control is achieved by implementing the measures in the
Sedimentation & Erosion Control Plans to be included with future Construction
Certificate submissions.

4.2 Water Quality Control Measures

There are number of measures that can reduce pollutant loadings, however,
each different type has its own effectiveness in reducing pollutant loadings that
depends on land use type, topography and the target control.

The adopted Treatment Train will provide the most efficient and manageable
measures, suited to the subject development setting, surrounded by residential
environmentally sensitive areas.

The measures proposed for the redevelopment are summarised in Table 44.
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Table 4 - Water Quality Control Measures
MEASURES DESCRIPTIONS

= The Vortechs system is a hydrodynamic separator
designed to enhance the separation of materials in

Hydrodynamic stormwater flows.
Seperator ] _ N
= The VX1000 device has been chosen for its ability to

remove sediments, fines, oils and hydrocarbons.

= Rainwater tanks are effective in removal of pollutant
loads at source. The pollutant removal process is by

Rainwater harvesting runoff for reuse, thereby limiting the
Tank nutrients discharging to the waterways.

= |t is proposed to provide one 23,000L rainwater tank
for the development.

= StormkFilter is a proprietary device containing multiple
cartridge units in a single system thereby suitable for
larger catchments

= One of the advantages of using StormFilter is that the
Filter cartridges come with various filtration media
Cartridges available to target site-specific pollutants

= Each cartridge consists of Perlite/Zeolite media

= There will be 10 standard cartridges within the OSD
tank respectively as detailed in the engineering
drawings.

In addition to the above measures for pollutant control, natural vegetated
buffers will be maintained along the edges of roads, accesses, and areas of
activity, which will further reduce pollutants to meet reduction targets. This
added benefit has not been included in the modelling hence contributing to the
conservative nature of the modelling and assessment.

4.3 Strategy Effectiveness
The effectiveness of the proposed water quality measures have been assessed

using numerical modelling. The results were assessed against the established
WSUD requirements to determine the effectiveness of the proposed strategy.

4.4 Water Quality Modelling

4.4.1 MUSIC Program

The water quality model adopted for this project is the MUSIC (Model for Urban
Stormwater Improvement Conceptualisation Version 6) water quality numerical
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model developed by the MUSIC Development Team of the Cooperative
Research Centre for Catchment Hydrology (CRCCH). MUSIC is an event basis
model, and will simulate the performance of a group of stormwater
management measures, configured in series or in parallel to form a “treatment
train”.

The MUSIC User Manual suggests that the time-step should not be greater than
the time of concentration of the smallest sub-catchment, but consideration
should also be given to the smallest detention time of treatment nodes in the
system. To accurately model the performance of the treatment nodes, a 6-
minute time step was chosen.

The MUSIC model was generated using the historical 6-minute rainfall and
monthly evapotranspiration data for Peats Ridge, Waratah Road (BOM Station
No. 61351) for a period of 10 years from 1996 to 2006.

Catchment characteristics were defined by the roof areas, communal open
space and balconies with generally impervious characteristics to replicate the
catchment for the development condition.

The MUSIC model layout (01328 MUSIC_FINAL.sqgz) is shown in Appendix C
of this report. It should be noted that due to the steep fall of the site towards the
eastern boundary, providing water quality treatment for this area is difficult. As
such the results on the following pages represent the treatment train
effectiveness of the developed area up to the “Junction” node.

4.4.2 Event Mean Concentration

MUSIC uses different event mean concentrations (EMC) to determine the
pollutant loads generated by different land uses. The standard EMCs adopted
within MUSIC were based on research undertaken by Duncan (1999) through
the CRCCH and the results are reproduced in Australian Runoff Quality — A
Guide to Water Sensitive Urban Design (ARQ).

The EMC values used in the MUSIC models for this project were obtained from
ARQ. Table 55 summarises the parameters used for the site.
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Table 5 - EMC Parameters

MEAN BASE FLOW MEAN STORM FLOW
CONCENTRATION CONCENTRATION
PARAMETERS PARAMETERS
LAND USE
Logio (Mmg/l) Logio (mg/l)

TSS TP TN TSS TP TN

Roof Areas Not Applicable™ote 1 1.300 | -0.890 | 0.300
Paved Area
& Driveway)

Landscaping 0.780 | -1.520 | -0.520 | 1.600 | -1.100 | -0.050

*Note 1 — Roof area consists of 100% impervious area so there is no base flow

generated from this area

4.4.3 Configuration

Table 66 and 7 provide the treatment configurations used in the MUSIC model.

Table 6 - Catchment Areas

DEVELOPED CONDITIONS
LAND USE
AREA IMPERVIOUSNESS

(m?) (%)

Roof to RWT 963 100
Roof to OSD 1023 100
Other areas to OSD 1366 50

Pervious Bypass 1426 0

Table 7 - Stormwater Quality Improvement Devices (SQID)

STORMWATER QUALITY
IMPROVEMENT DEVICE (SQID)

QUANTITY OF SQID

Hydrodynamic Separator

1 x Vortech VX1000

StormFilter Cartridges

10 Standard Cartridges

Rainwater Tank

23KL
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4.4.4 Results

The results of the MUSIC modelling (Version 6) are summarised in

Table 88.

The total pollutant loads from the proposed development are expressed in

kilograms per year.

The reduction rate is expressed as a percentage and

compares the resulting pollution from the post developed site with treatment to

that of the proposed developed state of the site.

Table 8 - Summary of MUSIC Model Results

POST
EXISTING DEVELOPMENT
PARA- | SITE LOADS WITH REDUCTION | TARGET
METER (KGIYR) TREATMENT % ACHIEVED
(KG/YR)
TSS 396 59.8 85.7 Yes
TP 0.899 0.261 71.9 Yes
TN 6.75 3.71 45.7 Yes
GP 69.9 0 100 Yes
Notes:
GP = Gross Pollutants
TSS =  Total Suspended Solids
TP = Total Phosphorus
TN =  Total Nitrogen

In all instances, the proposed water quality control measures enabled the

reduction targets to be achieved for all key stormwater pollutants.

Therefore, by implementing the proposed treatment measures within the
proposed development there will be no detrimental effect on the quality of
stormwater running off from the site.
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5. OPERATION AND MAINTENANCE SCHEDULES

The operational and maintenance schedules for the stormwater treatment
systems is outlined below:

5.1.1 Water Quantity Devices:

The onsite detention tank and rainwater tanks should be inspected on an
annual basis with an estimated clean out fee of around $1000 depending on
the contractor engaged.

5.1.2 Water Quality Devices:

The maintenance frequency for the water quality devices is based on a number
of different factors.

The schedule recommended by Stormwater360 for maintenance of the
Vortechs system is outlined in Table 9:

Table 9 — Maintenance of Vortechs

Item Period Responsibility Maintenance
Procedure
Inspection — 3-Monthly or after | Maintenance Follow procedure
Inspect & Record Major Storms Contractor and/or | set out on page 9
Data Owner of the Vortechs
Operations Manual
Minor 3-Monthly or after | Maintenance Follow procedure
Maintenance; Major Storms Contractor set out on page 9
Remove of the Vortechs
Floatables Operations Manual
Major 12 month (typ) or Maintenance Follow procedure
Maintenance; as required Contractor set out on page 8
Evacuation of of the Vortechs
Chamber Operations Manual
Emergency After Major Storms | Maintenance Follow procedure
Maintenance or Spills Contractor set out on page 8
of the Vortechs
Operations Manual

(Source - Vortechs Operations Manual)

The operations and maintenance guidelines for the Vortechs system has been
attached to this report as Appendix D.

The schedule recommended by Stormwater360 for maintenance of the
Stormfilter system is outlined in Table 10:
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ULl e

Table 10 — Maintenance of Stormfilter
Facility Component Maintenance | When Maintenance | Expected Facility

Requiring Activity Activity is Performance
Maintenance Required After Maintaining
Stormfilter Cartridges | Trash and Debris | Floatable objects or | Permanent
and Containment Removal other trash is removal from
Structure present in the filter. | storm system.

Remove to avoid
hindrance of
filtration and
estimate unsightly
debris and trash.

Cartridge 1. Media has been 1. New media is
Replacement contaminated by able to effectively
and Sediment high levels of treat stormwater.
Removal pollutants, such as
after a spill.
Drainage System Flushing with Drainage systemis | Outflow is not
Piping Water obstructed by debris | restricted.
of sediment.

(Source — Stormfilter Operations and Maintenance)

In addition to the above, Stormwater360 also recommends the following
frequency of maintenance:

Table 11 — Frequency of Maintenance Activity

Inspection/Minor Maintenance Major Maintenance
(Times/Year) (Times/Year)
Stormfilter 2 (and after major storms) 1 (except in case of a spill)

(Source — Stormfilter Operations and Maintenance)

The operations and maintenance guidelines for the Stormfilter system has been
attached to this report as Appendix E.
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6. RECOMMENDATIONS

The proposed development of the subject site could potentially lead to
significant changes in water quantity as well as quality if a water sensitive urban
design approach is not adopted as part of the development strategy. The
traditional stormwater management and investigation that only considers
impacts of flooding and flood mitigation is a thing of the past. Stormwater
management practices must now also consider water quality, aquatic habitats,
riparian vegetation, recreation, aesthetic and economic issues.

The key strategies to be adopted for this development include the following:

1. A pipe network system to collect minor storm runoff from surface areas
which will minimise nuisance flooding;

2. On-Site Detention will be provided for the development in the form of a
minimum 80m?2 detention tank with orifice and weir control;

3. Vortech VX1000 Hydrodynamic Separator to provide water quality
treatment by removing sediment, oils and hydrocarbons from stormwater
runoff;

4. 10 standard StormkFilter cartridges to polish stormwater prior to
discharge to the downstream drainage network;

5. 23KkL rainwater harvesting and retention systems to allow rainwater
reuse while at the same time providing improvement to the quality of
stormwater runoff from the site and also providing some level of
stormwater detention. The harvested rainwater will be used as required
by BASIX as well as for toilet flushing and irrigation.

The results from the investigations and modelling for this project that have been
summarised in this report indicate that the proposed WSUD strategy and
management can provide a safe and ecologically sustainable environment.
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PIT / NODE DETAILS Version 12

Name Type Family Size Ponding
Volume
(cu.m)

PreNode Node

Drop Pit  OnGrade Junction Pi Junction Pit or Manhol

KIP Road OnGrade Hornsby Cc Hornsby 2.4 m lintel

Headwall Node

BypassNod Node

DETENTION BASIN DETAILS

Name Elev Surf. Area Init Vol. (ct Outlet Typ:
0osD 59.5 0.81 0 Orifice
59.7 0.81
59.8 48.42
61.3 48.42
61.5 48.42
SUB-CATCHMENT DETAILS
Name Pit or Total Paved Grass
Node Area Area Area
(ha) % %
Pre Develo PreNode 0.48 0 100
Post Devel OSD 0.335 90 10
Cat KIP KIP Road 0.031 100 0
Bypass Per BypassNod 0.145 0 100
PIPE DETAILS
Name From To Length U/SIL
(m) (m)
300 @ 1% OSD Drop Pit 10 59.55
Junction to Drop Pit  KIP Road 6.84 59.42
375 @ 1% KIP Road Headwall 13.63 59.352
DETAILS of SERVICES CROSSING PIPES
Pipe Chg Bottom  Height of S Chg
(m) Elev (m) (m)  (m)
CHANNEL DETAILS
Name From To Type Length
(m)
OVERFLOW ROUTE DETAILS
Name From To Travel Spill
Time Level
(min) (m)

Pressure
Change
Coeff. Ku

0.
1.

K

Supp
Area

D/s IL
(m)

8
5

o O o o

59.45
59.352
59.216

Bottom
Elev (m)

u/siL
(m)

Crest
Length
(m)

Surface Max Pond Base Blocking  x y
Elev(m) Depth (m) Inflow Factor
(cu.m/s)
63 0 314.599 -328.461
64.51 0 0 400.407 -377.344
64.33 0 0 406.576 -390.426
64 0 406.415 -433.548
0 409.089 -325.83
Dia(mm) Centre RL Pit Family Pit Type x y
220 59.7 354.289 -325.354
Paved Grass Supp Paved Grass Supp
Time Time Time Length Length Length
(min) (min) (min) (m) (m) (m)
0 0 0 -1 60 -1
0 0 0 60 60 -1
0 0 0 26 0 0
0 0 0 20 20 0
Slope Type Dia 1.D. Rough Pipe Is
(%) (mm) (mm)
1 Concrete, L 300 300 0.013 NewFixed
0.99 Concrete, r 375 375 0.013 New
1 Concrete, r 375 375 0.013 New
Height of S Chg Bottom  Height of S etc
(m) (m) Elev (m) (m) etc
D/SIL Slope Base Widtt L.B. Slope R.B. Slope Manning
(m) (%) (m) (1:7) (1:?) n
Weir Cross Safe Depth SafeDepth Safe Bed
Coeff. C  Section Major Stor Minor Stor DxV Slope

(m)

(m)

(sg.m/sec)

(%)

Bolt-down
lid

Yes

HED

Paved
Slope(%)
%
-1
20
3
20

No. Pipes
1

1
1

Depth
(m)

D/S Area

id Part Full  Inflow Pit is
Shock Loss Hydrograph

2
80711 1xKu No New
997195 1xKu No New
29
40332
CrestRL  Crest Lengt id
78
Grass Supp Paved Grass Supp Lag Time Gutter Gutter
Slope Slope Rough Rough Rough or Factor Length Slope
% % (m) %
8 -1 0.013 0.12 0 0
20 -1 0.013 0.12 0 0
0 0 0.013 0 0 0
20 20 0.013 0.12 0 0
Chg From At Chg Chg RI Chg RL etc
(m) (m) (m) (m) (m)
0osD 0
Drop Pit 0
KIP Road 0

Roofed

Contributing

%

Gutter Rainfall
FlowFactor Multiplier

s



DRAINS - Model Results

o %) 0.088
0.254
=]

53.6

01344

5346



DRAINS results prepared 23 January, 2015 from Version 2013.13

PIT / NODE DETAILS Version 8
Name Max HGL Max Pond Max Surfac Max Pond Min Overflow Constraint
HGL Flow Arrivi Volume  Freeboard (cu.m/s)
(cu.m/s)  (cu.m) (m)

Drop Pit 59.75 0 4.76 0 None
KIP Road 59.68 0.021 4.65 None
Headwall 59.46 0
SUB-CATCHMENT DETAILS
Name Max Paved Grassed  Paved Grassed  Supp. Due to Storm

Flow Q Max Q Max Q Tc Tc Tc

(cu.m/s) (cu.m/s) (cu.m/s) (min) (min) (min)
Pre Develo 0.254 0 0.254 0 6.61 0 AR&R 100 year, 20 minutes storm, average 145 mm/h, Zone 1
Post Devel 0.225 0.208 0.018 1.07 4.05 0 AR&R 100 year, 5 minutes storm, average 248 mm/h, Zone 1
Cat KIP 0.021 0.021 0 1.14 0 0 AR&R 100 year, 5 minutes storm, average 248 mm/h, Zone 1
Bypass Per 0.088 0 0.088 0.93 3.54 0 AR&R 100 year, 1.5 hours storm, average 67.0 mm/h, Zone 1

Outflow Volumes for Total Catchment (0.33 impervious + 0.66 pervious = 0.99 total ha)
Storm Total Rainf Total Runo Impervious Pervious Runoff
cu.m cu.m (Runc cu.m (Runc cu.m (Runoff %)
AR&R 100"  204.81 144.90 (70 65.39 (95.279.51 (58.4%)
AR&R 100"  320.42 245.77 (76 104.18 (96 141.58 (66.5%)
AR&R 100"  406.31 319.21 (78 133.00 (97 186.21 (69.0%)
AR&R 100"  478.98 381.09 (79 157.38 (97 223.71 (70.3%)
AR&R 100"  589.64 472.08 (80 194.51 (98 277.57 (70.8%)
AR&R 100"  832.44 675.55 (81 275.98 (98 399.57 (72.2%)
AR&R 100"  995.95 811.81 (81 330.84 (99 480.97 (72.7%)
AR&R 100"  1334.9 1087.91 (8 444.56 (99 643.34 (72.5%)
AR&R20y:  373.28 276.43 (74 121.92 (97 154.51 (62.3%)
AR&R20y:  460.81 344.05 (74 151.29 (97 192.76 (63.0%)
AR&R20yi  644.15 488.24 (75 212.80 (98 275.44 (64.4%)
AR&R20y:  758.11 574.79 (75 251.03 (98 323.75 (64.3%)

PIPE DETAILS
Name Max Q Max V Max U/S MaxD/S Due to Storm
(cu.m/s) (m/s) HGL(m) HGL(m)

300 @ 1% 0.117 1.66 59.895 59.751 AR&R 100 year, 1.5 hours storm, average 67.0 mm/h, Zone 1
Junction to 0.118 1.32 59.702 59.676 AR&R 100 year, 1.5 hours storm, average 67.0 mm/h, Zone 1
375 @ 1% 0.134 2.93 59.514 59.461 AR&R 100 year, 1.5 hours storm, average 67.0 mm/h, Zone 1

CHANNEL DETAILS
Name Max Q Max V Due to Storm
(cum/s)  (m/s)

OVERFLOW ROUTE DETAILS

Name Max Q U/S Max Q D/S Safe Q Max D Max DxV  Max Width Max V Due to Storm
OF2 0 0 0.302 0 0 0 0

OF12672 0 0 1.339 0 0 0 0

DETENTION BASIN DETAILS

Name MaxWL MaxVol MaxQ Max Q Max Q
Total Low Level High Level

0osD 61.2 69.6 0.117 0.117 0

CONTINUITY CHECK for AR&R 100 year, 1.5 hours storm, average 67.0 mm/h, Zone 1

Node Inflow Outflow  Storage Ch Difference
(cu.m) (cu.m) (cu.m) %
PreNode 350.37 350.37 0 0
0osD 324.47 324.4 0.07 0
Drop Pit 324.4 324.32 0 0
KIP Road 355.17 355.33 0 0
Headwall 355.33 355.33 0 0
BypassNod 106.13 106.13 0 0

Run Log for 01328_DRAINS_FINAL run at 10:05:53 on 23/1/2015

No water upwelling from any pit. Freeboard was adequate at all pits.
Flows were safe in all overflow routes.
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|
s WECiBE Traairrma bads |1

iLss 2PG m-:rlhhn RFER UAE SR

Parviou ﬁ_—.\ll




APPENDIX D

VORTECHS OPERATIONS & MAINTENANCE



Stormwater3e0

AUSTRALIA

Vortechs

Oparatians and Maintenance Guidelines
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1 INTROCUCTION

The (allowing report details the escommended methods for cheaning and maintalning the
Vortechs Stormwater Trealment Systent. The rspects Rssoaated wath cleaning includad in
thit manual are methods for cover remosal, unit espection, and minar and major
migintehands actiities, This plan shaubd be ueed in conjunatien with the apprapete traffic
manageinent plans and she safety plang produced For each probect, Other Sternwaterded
{5'W3e0) doturments which S350 staff showd vse In conunctlon wiath this report Inchode
the 5360 Employes Health apd Safety Pdanaal. I |s recommand thal contracters devslop
there own health and safecy pdans for ackiviiles 10 engyre that the warkers are placed In a
s3fie wark environmenk

Yortechs System in gervice

Mainbenance i an essential component of stormeriter management endbling ongoing at
source cantrod of stormwater polluton. Malntesanes will also prevant Edures steh as
chrucliiral  fallurs {ap  peewvents blocksd outkets] or assthethe failues (e g debei
soecumulation}. Al slormwater trestment devices requive mabrtenance to PRsare e
ongeing pzrfarmance of the system,

Sarpywaker 300 is a4 speclallsed stormwater consulandy with wrgireed and experlemcel stafl,
The cormpany has a comprehensive database with detalled iwformeatson on ewery Yorbechs
fliter sold and serdced by SWIGD, collecting sike-<pecHic data that an be sasily acoessad
and anabysed a5 required,

This doouvent consists primarily of the processes and tashs associzted with the hand
renbamance and nductor mamkanancs procedures. It doas ot indlude detadl of the oradflic
maragemeant requirements or accupetional health and safety requirements. Contractors
or 5W350 staff shoukd utilise their omm Ermployers Health and Satety Manual, which detais
the policles and procadures for tafe wark.



2 Vorachs Health and Safaty

The followng secton detalk some of the comsbierations which may hee rerirsd or a
contactor o comply with relevant health and safety regulations regarding the masial

handing activitie, hazards peeoslialed with Hhe wacts moakerRl snd (58es assoriated with
working on roads.

Cleaning of Worechs 5 @ specialist activity, Matwrial collected can be harmiful If not handbsd
correctty. Sediments may comtaln heawy metak aod carcwiogenic suldtanzs ay welf as
harmiuvl objects such as broken glass and syringes. As all of the vorbechs unics are kcated on
roads particular care mMuse be taken dus to tha petentel buikd up of Bydrorhon based
products and Gther vehicle based contamimants which oay B carcinopenic or wade, i
assential that Occupational Safaty and Health guidelines aee followed at all thes, and that
the follawing steps are cirvied ot to ensure safe and successful maintenzrce operelions,

Im addihonal o the hazerd: assoclated with the sheaning & handling of material, there ako
hamards aszociated with traffic at the work site, the remaouval of the grate, padestbzns and

nther ton-worker personnel, and general work place hazards scooclated with waerking
oet bl einaes.

This scetlan is not Intended to address all the safety ksues assodared with Yortecols

malntenance, providing anly information and suggesion: on safely aspecis assoclated with
Ui enannbenance procedu res.

The proceduras inmdicated in the Operations tectiom of this manual ae recommend as the
safest and most etficient nmanter i conducting the rainienance of Vortedh: Ui
{Section 3|, howeuar contractons and cleaning staff may vary the procedure In respandae t
the eite conditions, varying work practces or gerwral preferences in the deaning
1gthniques, Phare note that proceduores cutined in this manual are not exhaustive, and
that amy chenges should stll comply vAth genersl safe work practicss,

2.1 Perzonnsl Heglth and Safaty

All contractors and staff shall comply with all curcent 1eaith and Safely Legislation and take

all pracucable sleps w:

¢ Comply with all appl.cable [awe, regulations and standargs,

+  Encure that all employees, coniractors and vismars are infot rrvad of and understand ther
obligations In respect of aireent Health and Safety Laglslation.

+  Ensure thab emphlovees understand and accept theit eesponzibility to practice and
prarmoke a safe and healthy work endrgnment.

Al relevard precatitions mast ba laken to prevest conkact with sediment and liter when
maintaining filters. Tha fallowing personal protecuve equipment (PPE) calsty sguiprett
shad b woth!

= [uncture resslank ploves,

steel capped safely boots,

Fluarescent salety west.

cweralls or simllar skin protection,

Eye prolection. [if necessary]®

I ]



FHigher perzonal salely conditions may o8 requrdd when rmainlaining wnits that may
contain more hazardows material, for example plis where oyringss have be ohgerved or
pitsfsysterns located In arers azsocated with such acthibes.

232 Confimed Spaces

onfined space poses a serkous safety hazard for sl gersannel; hovwever dudng the nrormal
manmtenance procedures thers should be o redson o anter @ confined spacs, All
FAmANANCE prockedures for the vortachs Tystam are abke to be conducted from the
surtaca.

Corfined space antry proteduras ava not inchded as part of this manoal, for SAWRG0
amployea: canfined space sntry procedurss arg knddudsd as part of the 3W36G0 Safisty
tanual, ® s recommend that all contractors evaluate there mwn needs for confined space
wntry and rampllance with Ocoupatian Health and Safety regulations.

Whan rapairs or mainbenancs actlvitias sannot e conducted from the curface, the
controctonfedeansr should svalyate the aesd by antor the canfned space, consldering all
altemative optlons, Wherte there + 0 need to proceed in o confmed space, onty staff with
current confined space: traiming shall operale in a confined space. Agprogriate measures and
goanh il shiall e put in place o aweer confined spade enlry requirgmenis, Saleby equipment
must he wom where deamed necessary and where gas or coaygen hazard oocurs; staff
tramed in its wa will only bse BA gear, Noreiraibed seaff toust not go inte confined spaces.



3 Cperalions

This secdion datziks the specific activities required tao clean rbe Yamachs unils, Plazes ngta it
hat bean written for use by :omacne who has never enoowentered 2 stormswaler pik nr x
Vortechs unit, providing a slep by ¢lap aracsss for gach of the cheaning stages.

3.1 Madstemanee & Moattoring of Vortechs filtars

The raalmerance fragquendoy 15 dependamt on several varlables, soch a5 catchemant area,
smeunding Lang usa, wegatation typs, traffie ading and raintall paiterns, Inspection |5 the
key Lo effective maintenande and & easlly periormed, Stormwaterdal nmeommends oNgONE
gUaresly mspactions of the accumulated sediment,

Atrached v Appendlx A B an example of 8 YVortechs Service Feceipt and bMaintenanes &
Parformance Monitonng Form which |5 1o be campheted by tha Cleaning Contractor when
sepvicime any system. Rolavart Inforraation & resardsd and Forwarded te tha diant andfor
Cotedl  depending  upon regulations)  when  dmmedlately  fllowdng each
malnlbebancefnspectisn daan. The frequency of aach procedurs s set-out bebow In Takled

Tebk 2; FREGUENCY OF BAIMTENANNCE ACTIVITY

ITEM : PERIQD:- . .. | RESPONSIBILTY.:- - | MAAINTENAMCE .
R -, I - : U I PROCEDVRE T .
Inspestion - Inspeck & -Manthly or Mainkananee Owdeacks” | Follow procedurs set
Recard Daka zfter Major andfor Chwner OUT o prage 3 af e
S s Wartech: Qporations
b aual
hARvor PSS bR s Z-Monthly gr fdaintananos Sontracoer | Follow pocedie se
+  FKomovg Floatablos | afeer Majer oub o page T af the
Lrormv Vortech: Operations
Banupd
GREIRT - 2 P E 12 menth [typ] | Maintenance Comtractor | Fo'llew procedurs sa:
+ EvamrsHoh oF ar 32 eaqulred gt on page B of the
Chamher Vortechs Operntlans
Bancal
Errargenry Mantpngmra Afrar bzjar kalntanance Cantractor | Folow precadure sat
Storrns of Hlls o e pride B of the
Vorbechs Opreratspa:s
darrual

FX Seormvwsler PR Cowvar Aot

There ars savmrsl dilferent types of stormwater pit covers used hnoughout Australs, Ths
grateshos are constructad of thres main rraterals, ¢t iron, galvanised steel and concrete.
Stormawater pits covers on all Yortechs (s will cast von type simply placed on a recessed
fravne {lodeable) to prevent the grate belng easlly kpockad open by passing eraffle A GATIC
type [ifter (kg handle onlvl and socket set with 1/2in driver will be requiced to unlock and
gpenthe cover,




The followingd abeps indits 2 sate and alieht thetbdd B clean thd Voriedhe using an
Inductor:
1. Ensure 8ll PPE |5 worn,
2. Locgte= lacking nit and remowe with appropriate sized 1/2in driver and socket.
3. Mace GATI lifter in recess and lwwsr covmr open,
A Shide creder Rovoss Teanee Aewd onin surcoahding ground fpavenient. Newer attenipt bo
Wit the cowar.

L. Popoat sheps 3 B 2when Inspoction/maintenangs is complete,

5.3 Cleoning Methiods

One of the foliowing methods of tnaintenance shoubd be ased bor the serdlelng of the
varbechs spstam:

«  Mgor Malntemance (Cleaning using Inductor Truck),

#  Minorkdaianrensmes (Islag grappk or et o erioanee flostabiles).

+ Inspection

321  Mofor/Emergency Malnrenonee [Claaping weimg Iadipetor Truek)

The tollowing steps indicate & safe and sfFfickent method o Clean Uha Yortechs wsing an
Induckor truck, Plaase camplate in conjunction with the form dn Appendlx & & B a5 part of
this procedure,

1. Open gully pit. (See Settion 3.2}

L Place the nductor hose from the suction track aver the materkal collected in the
sytnp aned swktch on the inductsr,

3. Uzing the mductor hooe suck sll of the sediment, organic loaf material, ditter st
collected in tha sump

4, ¥ material has boild up around the pverflones, yie the indyctor beze ta dear the
seeurmulated materlal.

B, Check Uwe Wortechs witll {5ea Section 3.4)

& Remave the Suction hose.

1. Spray the ingide of the vortechs cystem with @ high pressure weter blaster 1o
remrye &ny acfurmilabed grit. Do not uze any chemicals.

1. Ffephbce gully pit cover.



Plete L Cleaning a Wortachs uzing the inductor method

331 Minor Momlenanms

The followlng steps ndwcace a sale 3nd eficent method to clean the Yortechs manoalty by
hand. Please complebe In conpunctioan with Iha Farm in Appendic & & B ac part of this
procadine .

1. Opencover. (See Sectlon 3,20

t. Yisually inspect the fkoating debrls fromr sufage and perdormance commpbsitien
osseasment of material.

3. Neeasure depth Aozting debiris & recod,

4. Measure depth 1o sediment plie & racord,

3. Remove the actumulated floatmg debrs by a net or grapple from the surface of the
ML

B Complete papervork,

7. Reinstate pit ids (See Secton 3.2).

3.4 Unit kspection

Follutant depasitian ahd Lransgrorh may vary fram year to pear and quarterly inspactions vall
help Insura Lhe sysber b cheaned out a0 the appropriae lime. Inspeclions should be
performied svery 3 month or afier major storem events It is wery useful to keep a record of

£ach Insperpon, & Monitoring & Mainenanes o LAitached in Appendix B} for dong 5o is
provided.

The Vortechs should be cheaned when the sediment depth has acoumulated to a depth of
thres feet in the trestreent sump. Take twio megsurenenes with a stadia vad or similar
MAASL e device; one measurement Trom the manhole ooening to the tap of the sediment
pie and the other Iram the manhols opeditng b the watar sarface. IFthe distance measured

is bess than the distance geen In HhA fedlowing table, the Yormechs cheuld be mabtained to
ersure affecfive treatment



LR R e

1) 0«18 (0= 45) C.7 (064
2000 1.6+ 2.8 (45-80) 1.2 (0.510)
b 1) Z2.8-4.6(80-125) .0 L33
4000 4,550 {126-175) 2.4 (1 B4)
5000 8.0 = B.5 {175-240) 5.3 (2.45]
FO00 85— 11.0 [246-315) 4.0 13 DG}
9000 11.0 - 14,9 (315400 3 (3.87)
110012 14.0 - 17.5 (400405, 5.6 (4. 28)
16000 17,5 - 250 (495710 7.1 (5.403)

Table 1. Yortach: Makitenance kdicators

35 Disposalof Meterial

All wortechs wastas from the site are ta be taken off sibe and dsposed of at a transfer stalion
ar similar approved disposal site/faclity, Mo wasia taterial shall be dewarered oa-gite
case ol accidental spalks, Dewarering 1rust anly Be performed ot the waste taclity.
Storowater Jedlments can contain Lead, Copper, Zing, Mercury, hydrocarbons: and PCB2,
which are harmful t2 both himans and the receiving eminpnment. Approprfate sampling
and labpretory anahsis may be required o ckassify the materlal as suitable for reuse, ar
disposal under appropeiate Iacal puidalinas,

Emargenry Procedures

3.6 3pitf Procedures

In the event of & spll dcharging inig any guily pr all sediment i o be extracted and
remoaed fram site. Normal operatisn procedures apphy to addilional claaning a8 4 rasall of
spills.
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Service Receipt Example
Yortechs Sarvice Recaipt

Sitm:
CAant et
Location:

Teanr

Service Frequency:
Vortechs s on Site:

Yorrechs s {leaned;
Hag= Checked:
Overflows Checked
Tonnage:

lab Mumbsr;
Recelpt Munsber:
Wieek Saryloed:

If Camaged, ALo:
f Bhocked, Cesped:

Cornneis

This servlce has been parformed n accprdance with Yortachs Operations Management Flan
[EMIP) for abowg site Please fle thic receipt with EMP and keap ob Site for complEnce

inspections.

Signature

Pasilion;




Appendiz B
Monltorng & aintanance Form {log) Example



1.7 Vaerechr Maintenance & Ferformance Monitoring Log

Lontakonur:

Deee Woded:

Owper of Sete:
Perscn Responsibla for
I3 eyl rec asiied Contract i

e b
JE
EE

crecLae
SRR AT
el

The water depth bo sexdirment i determined By taklng bang maas wements with 3 gadia vad:
one meegsuremant o T manhale pening oo the top of te dedioent ple and the orher
Teramn thier wrumbecle oppening to the water surface. 'When the difference between the bwo
meguwpments is less thar the vakee Erom the 1able balow, mpErteesnce should be
pes towrrend.
Far aptimum performance, the sysoem showld e dansd out whien the fosrog hydrocaton
[arymr acxwmulates (o 2o pupreciathe thaikness 1 the event of o spll. the systerm shoukd ba
clezned Irrmedlately. for semposition purposes estimate the percentage ofganics & Wldr
=g, G0 Litter, 40 Organics.
Malotgngnee Betlyitlea Perfarmed are;,

Al mzpection

Bl Minor - Dep oving Oil atsarbents and/or remoral fkeakables oy grapple

or net,

C] Majoe— Esacuabion of ertlee chamber inclodig grit and fostablos
Ta estimate the »olume the sedemeant in the chamber, = 2.05m spbtroct (1) Water' Surfacd (b
Sedirrmct Distanes muitigly by 134 {m).
Ta sepimate e w0l of floatables In the chamber, =[] Flaatabla Layer Thicknmes menbiph
by 1.14(m™,

Che|n b wesr raes of the pped pollutants by wesshing the dobris at the tp taolity or Dy
stales (Wit BA2Er0Ar dabia ],




APPENDIX E

STORMFILTER OPERATIONS & MAINTENANCE



Stormwater

AUSTRALIA

StormFilter
Operations and Maintenance

Nota:  Thi guidelise showd be vsed o a pan of the site stormwater rmanagement plan and & 0 be read in
conjuncton with the Ste speatk Maintenance Schedule,

Gr0ll Seovenasatar3cd



SECTION 1

1.1 DESCRIPTION

StosinFdtar = a passive, flaw-thraugh Hobwwdter fllteation system, R conslsts of vaults that heuwse
rechargeable cartridzes Nlled with a varety of Aker media. The fiter systems ane Installed in-Inc with storm
daging, The: StermFilvar works by pasting skormwater through media-filed cartridges, which rap partkuiates
and adsoe materiaks such as deisaheed rmetals and hypdnecarbons, After being fitered through the media, the
treated skprnaker Tiows Inks @ collection pipe or discharges intd an open cha noel drzinage way. S5armifilter
s affared i thrma ditberent conhgurations: Gast-in-place, precast and lingar, The precast and Nresr modalt
uillize pre-manofactured vaults, The castin-place unlts are atomiced for larger Aows and may be edler
covered or uwetovared Lerdergroardl unets.

i-2 CPERATION
121 #Purpose

The StarmFilberis i pacshve stormmwater flleation systeirn designed to nnprdwns the quakity oF stamewater runoff
feorn the urban amaronmant bafore (£ snters racelulng Watarwans.

Through independent third party studies, It has been demonstrated that the SwemFilter is highly effective for
treatment of First flush Aows and low-paced Bows during the BREer part of & skart. ' geaeesl, StormFilter's
eflkciency iz hkghest wrhen poluvtant concantrations ara highest, The priamary target pollulants Tor remeodsl s
sediments (T55), saluble matrals seluble phosghorus, niteskas, and vil and greace,

122 Sing

The StormFilter® & typically sirad bo treat the prak Raer af 2 walsr gualily decign storm as i pzsces throoeh
tha fiiter  The paak Aow ke determbned by caboulations based on the contributmg watsrshad bydrolsgy and
using & Aegign shocr eagnitoce. The deslign storm 5 useally based on the regulatory cequlrenrents sat by the
local slormwater mznapement apeacy. The particular size of 3 SarmFilter # determined by the nurthar of
filter cartridges {sve Fgure 4) required to treat the peal starrwater flipw, Each ¢arirdge [s dedgned te treala
ok (o of 1 Liefseeond, For ciample: o peab design slormwater fow rabe of L5 would require thae [0
cangrbdges e wsexl in the wreatment vawl,

Becausa of s highly porcus nature of the granular tilter medla, the Aow through a wewly istalbed carihdge is
restnied to 107, welng & Fastriekar dise, ta anstra adaquate pollutant-mnddia contact e,

13 Bask Function

The SwfmFiller w designed to siphon stermwater ranoff through a filker canridge containing media, The
varkety of media avallalde can be desigued to act 4% 8 mechanical filter to remowve cediments, as an oo
exchanger to remore disolved heavy metals, and 25 an abaorber (o0 remiowe oils 3nd greases,

Q2011 Stomveater36
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Figure 4, Hitver Carkr/dge

1.24 PFriming Systom Functon

The braated starmwatsr coliacts n the centre tube of He cartridlge, which |5 equipped with a sel{-primng
siphon systemy. Figure 1 [lustrates thiz system. The key companent of Lhe system is the plastic float. The Most
consists of a oall located at the base kading up to a larger portion. which provides incressed Duoyancy,
Initially the ball rezts in & sear affectively cloding off The port 10 the drainage manlfold,

As o resilt, the Rliter fllls the centre drainage tube until the water lavel his isen high enpugh B purge the air
Tromn the filter cactridge s and displaces the Float. At a water depth of 22 Inches the Flaat pulls lagse and allows
the fliberad water ta drain out threugn the manlfald, This sfeclively “primes® a siphon within the drainage
Lok and preatly icreases the potental acrass the filter, The prrmng system sncreases StormFilker's ability to
ha Imzred whis sadiment. A crlated frabure is the cartridge “hoeod". This hood maincains the siphon =fect by

preventing air from being drawn into the cart-idge antil tha external water lavel drops below the bottoen of
the hood,

Cartyidges are comnected 1o the manlfold wit a plastlc connector. Since some medla usad |5 potentially
buoyant, a threaded connectoe afficed to the maniiold with compression bolks is necesany Lo ensure the
cartridgs 350t (iTied oul of piace, For Lhe heayide Beal poedie, a slip oonmecior i usey.

stommFilier is also equipped wiath flow cpreaders that rap beating debrs and Swrfaca i, e dUring
sverflow conditlons, Dipanding on indlwdual ste characteristles, some systems are zquipped with high
apdfor b fiw bypaszes. High dlgw bypasses are installed when the calculated peak storm event gene-ates a
flow that overcomes the overflow capadty of the syskem. This is espedally important for precsr Systems,
Low flow Eypasses arr tometimes installed to bypass comtinunus nflases ceused by groond water sepage,
whuch wsuelly do ot regulre treatment. Al 3ormFliter wnlts are deslgred with ar overflow, The overfiow
aperates wiwen twe nfaw rateis greater than the infitbration capacity of the filker media.
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1.2.5 Maintenants Chervisw

The primary purpose of the StormFlter is to filler oub and prevert poButants from enfening aur wEermays,
Like any affettive filtration $ystem, pedodically these pollutans must be removed 1o restore the SiormFdter to
its full efficlency and sFfecibieness, Maintenance requlrements and fretueney are dependent on the pallutant

load charsdcheristics of each cite. Ta assist the cwmer with malntenance isuss, Stormwater360 provides
drtaded Operatinn & Maintenanoe Gusdalines with each unit.

Stormwoter3sd can provide meintensno: servlees connpletely, o in parl. fribble serdcts inchide tradking of
ingtallcd systems, advking the system's ownar of maintenanca needs, and notlficatkon of the regulatary
FEency onwe the Sysiem has been makatained,

fialntenance 15 usuaky performed in the dryer penods (o repnenate The filter media and prepare the syitam

Tow the el raomy parkad. MIAintenance achvities can also be required in the event of 2 chemdisal spill ar

gxcassire sedimert Weding due 1o site £roskon of axtrece stoerms. 1t is pood practics bo inspect the cyctem
aftar savdre SHarvn everts,

ENCH OF SECTION 1
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SECTION 2

RECOMMENDED MAINTENANCE AND EXPECTELD PERFORMANCE

Il TYPES OF MANTERNANCE

Precently, procedures have heen daveloped fer bwo levels of maintemance: Inspectionfminor maintenance
and major maintenance. Inspection/minar maintenh ance a¢tivities are ¢ormbined since the minor maintenance
does not redubee speclal squipment and typcaly Mtk o ne materiak are in need of dispozal,
Irgpection/minar malntenance typically involves openmg the flow restricting ralves (to pre-set levels) and
cheanup of wegetation and debrs. Major maintenanee typscally moudes carcidge recharping.  Maior
maintenane may innolve dicposal of materaks that moeire consideration of reeolatory puidelines, Degending
en the partiqulir unlt configuration and equipment uied, MAjoT mAlntendne: may regdre an undarstanding of
G5HA rules, Teble 1 cwmimarizes the pramary activilos asccelabod wabh Stormfiltes ralntonance,

Tabk 1: StormFilier

Fadity Component ain benane When bant=nance Sttty Erpeted FaclHEy Performanm
W i g R A B H i Acawliny ki Fatbnaed Bltar Malntaining
SoeraFler™ Caoridpss and Towdh anad Dl M sepesd Flosanh f ob)ecld o S1har wash b . Dol Iv1 R B £ Frietradll R Py L 1
e sardqreprd SARIrAIre prasent In {he (Rer Remeces ooaeeld b
mrecranze of Thlon and e¥minme
unsight y Aebais and mech.
Carreldps Hegkramenl and 1.0 edn hw bheen conlamemaled by 1. M mardia ic abl e An slflmrfeesdy
Sednmeet Bemaal Mgh kmaels of plptants. =cch as sflere | Areslslommesater.
splll.
Lw'gd iy S Hn Paging Fihibeng iwith 1804 Gt g SRR Db i d By Mk | QMo I OeCy d G ETiT .
= rechuruerd .

2. MAINTENANCE ACTIVITIES
121 Manmtsnance dchivity Timinp

Two schendubad Inspectionsfmaintenance ackoilles should taka placa dunig the wear, During the mings
malnkenance activities {routhe inspection, debris renvowal), the type of rajor mainteEnance required i
determired and, IF requived for dispasal, samples of the sedirnants antd rrredi are obrained.  The need
scheduled date 2 ta perform majer rmalnlenance activibies {replacement of the fdter 2artrdges and aczaciated
sedimeni removal). In addilion to the scheduled actheias, [t 15 rmpartant ta check the condition of the fliter
after major storms to check for famaga caused by high fbows and to chock for high sedimcnt accumutation,
wiich may ber cowsed by lucalised encgion im thee droinggs srea 11 omey b cweteassy 19 adjust maihenance
BCtlwity scheduig depending on the actval operdtng corditions encountered by the system,
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222 Momntenance Acthelty Frequency

The primary factor controlling timing of maintenance far rhe Stormcilter is sedamentethon. A propery
furnctinlng systam ol rarmowe solids Fromm water by trappimg these partioulates within the porous strudrure of
the nwedla. The flow through the syskem wAE naboaly dacreass a5 moes and more Lalids are rrappsed,
Evertually the flow through a system will be low anough to require replacerneent of the cartridges. Sedlment
shauld be ramaved From upstesam krappng devices en an as needed basks ta prevent material frem belng ra-
suspended and discharpedts the syotam.

Site condition= preatly infleence mabmenance requirements. StormFiter units bocated In areas with sroslon or
acLive constreciion should be inspected and maintained more alten than those In fully establiched sreas. The
mainkananes Fermuisdey may b adpiseed as additional monilering information becomes amilahle during the
inspection program. Areas that develop known problets shauld be intpeaed more frequenithy than areat that
cetmenstrate no problems, parttdarly after large storms. Ultimately, Inspection and nalhtenance activitles
shauld be scheduled bpzed on the histork records and chardcteristlcs of an indbvidual fiter, K s
recommended that the meintenance agency develop a detabase v properly manege StormFilter mainlenanos
ProE#m@s.

Frior o the development of the maintenance database, mainkenance frequencies shown n Table 3 chould be
followed.  Erequesces should be updated a5 roguired,  The rocommended nitial fequency for
InzpecHondminor makinenance 5 baeo cimes per year for 1he gpadem. Sormfiller wnidt should be inspecied
aftcr all major stomms,  Sediment removal o an annual bases |5 recoouended untll Jurther krnowledie [
gained abowt 3 partKular system,

Tabls 3: FREQUENCY OF MAINTENAKCE ACTIVITY

INSPECTIONMINOR MAJOR MAINTERANCE
P HTENANCE (TIMES/TEAR) (TIES YEAR]
StarmFilter 2 {and after mRkor sEamms) 1 [earept b raeie af a splll]
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L3 MAINTEMANCE CREW FEQUIRERMENTS

Table 4 lists the anticipated oraw raquirsmants for mal renance operakions, Removal of water and sediments
during majar mainbenanee aclivihgs can be accomplished wsing ether a punp and water truck o a vatuum
trucs. Allapplicable safety (OH & 5) and disposal regulations should be Rallowed. A general description of the
maintepance activities folloes.

Table 4: ANTICIFATED CREW RECUIREMENTS

st ] o, i banr w3 or Madnkgnanng: o] co’ IV Lt it
MmN Se=glirine il K snewral {l.h'l:l'll:IEe e oL TeETHE

AR ol b 1 1
sl W oalgr i 1 1
Vatvum/Watar Trck Cpsedlior 1 oAl
ol 24 g -
So i Butpoiristrib bt Kk s of Knenbasge o Encrdadge af

Progar SormAiar Daipancad Catadgen Antnces ant

FuneLou Riirens=ngs Rsq Al 31 con P e e

* hay require OH & 5 trained person ilfwhen vaull =ntry ocours,

14 MAINTENANCE METHODS
Z31  Mnor Maintenancef espaction (Teecs A Year)
hinar mainberance typically will imsobve the steps below, howevear iF i appaars that a spill of Some By B

oorurrad, the local hazard cantrol agency and Stormwatar38d shold be sotifled itmmediatehy b the case of 2
spill, the worker should sbort maimtanance activities unkll the proper guidanee has besn ohtamed,

Creax for Bdlnar Malnbtenonce

1. tantmna noe toa Lee e forrresd by o skilled worker Tamiliae with Soormelloer umis,

A If applicable, set up safely equipment to protedt podestrians from fall hazards presented by opeq
doors, Ako st up appropriste satety squipmanl [or work near raadways,

N [nzpect the pxternzgl conditlon of the unkt and take netes ponceming defacls fproblams.

4. Cpen the doors to the vault and alkowr the systerm to 3 out for 5=10 mbnoies,

5. Without emberdng the vault, inspect the Inslde of the unit, mduding companents,

£, Take hotes about the edecnal and Inteenal condition. This Indudes ispecting plt penatratlons, walls,

lidz, lydders & prales cbe

T, Give parlicular allerdion worecuiding the kel OF sedimam bulld-up on the floor of the vault in the
farebay (0T pre-rreatment bay], and on top of the Internal companents. IF flow iIs ocourrng, nats the
level of wabar and estimare the How rate per dralnage pipe. Bebard 3l obtarnsatians.

B. Ry large Ioose debs snd Erash using 2 pole with 3 grapple or net on the end.
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o, Close and faster tha daor, and remaove safsly aquipment.

10, Finally, make ntes about the bpcal dralnage area redative bo angoing construction, srosion problems,
or high loadirgs of other materizls to the system.

Z.4.2 MajrMalhtenante Inspection {Once 8 Year)

The primary poal of the magsr mantensnes FEpecion 1 1o as$cii the condition of the cartridges rolative b
the kel of sodimant loading i may be desirsble to condudt this inspection durdng @ shorm to ohserve the
relative flow threugh che Brer caniddges, If the submerged cartrldzes are severely plugged, large amounts of
sediments shoubd he present and very itk Now will b disclanging ireen e dralnage pipes. 1% 15 Rkely that
the carridges need to be replaced. Major mabenance ingpection will lypically imrolye the cieps below,
Huwewer, il it appears that a spill of some type has ocoumed, the [ecal hazard conpsd agenty and
Stormwarer36l shoyld be notihied fmmediarely. 1hthe case of & spil, the wsonker should abor: malntenano:
AckIvitins until tha proper guidance has heen phtained.

e For [ -Klajor BMaintenance inspectsmn

L Maintenance o be perfonied by o skillad workes familar with StormrFilter units.

2 If applicahble, saL up safety squipment bo protect pedestrians fiom fall hazard: peasented by open
donrs. Alsa, salup appioprlate bty equlprient for wark near roadways,

5 [nepect the extermal cand itign of the unit and take notes concerning defects/prablems.

4. Cipen the doorsto the vault and allow the wault to air our for 5-10 minutes

5. Withour entering the 'ault, ghve the inide of the ynll, including components, a ganaral conditien
ihgpectitin.

k. Take notes about the exxemal and ivemal comdition,

¥. Give particular arteption to recording the level of sediment build-up on the Foar oF the vaokt, v (ke
forebay, amd on top of the mternal componants,

- § Rermove large boose debwis and trash using 2 pole with a graople or net gn the end.

. If the wizlt 15 during a stonm, make the few observatlons deowsad aboye,

10 Clos Al Fastaen tha doar, and reerove safety equipmend.

11 Make notes abows the boeal draenape area relative to angaing condirmction, erosion problems, or high
loaditg of ather matcrials o the system.

12 Review the conditon reponts from the previous milnar andd ssajor meinlenancs visits and scedule Gor
earbeidge replacement I§ needed,
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243 Major Mantenance: Sediment Removal & Cartridga Raplacamant [& Emergency}

Major maintenance/fter canridge replacerent typlcally Involves the stops below. Howewer, if it appeats Lhat
a spill of some type has poourred, the local kzdard comtral agercy and Storroater360 should ba notified
imarediately. I e case of 3 spil, the worker showld sbort maindenance acibilies untll the proper guidance
has been obtalned. Caperding or the conflguration of the particular system, a worker may be required to
arter tha wadr to perform some tasks. IF vault entry & reguired, OH & 5 rules for general confmed space sty
must be strictly adhered to  Filter cartridge réplacument should oceur during dry weather and i may be
necessary to plug the Tilter inlet pipe if base flews izt Standing water prezent in the vault should be
regardad ae pollyted and cortained during thiz aperstion by temporarlty copmng the man fold conneciors.

Steps For Cartridie Feplacement Malntenance {YWith Yaruum Tk

1

10,

1L

Capetiding on the particular unit, ane or twe vtility wockers and 5 hauling teack nperator wall dellver
the replacerment cartrldpes to the sie.  Information concerning how 10 obvain the replacament
cartridoes is available from Stormwatar2e0,

if applicable, set up safety equipment to protect pedestrlans Ieoa Tall hazands peesented by open
doors. Also, set up appropeiate safety agulpesenl Tor wark near voadways

Inspact the exteenal condidan of the wnk and 19ke nores conceming defecksf prablams,
Open the doors 16 the vault and allow the system W ar oot far 5-10 manates,

Withaut entaring the vault, give the msie of the unlt, incleding components, 3 general condition
mcpactyon.

ake nodas about the axtemal a0d internal copdUan.

Ghee particular awention to recording The leved of sediment buld-up on the floor of the vault, in the
forebay, and an top of the internat components.

Ectnove large locse debrls and trach using 2 pole with 3 grappla or net on the ond,

Ensuring safe working procedures are met, off Ioad the repacement caridaes (16-39%+ #ach) and set
asige.

Rermvove the Lap cap {threaded), vpper seal and float from the carfridge. Repeat procedure for every
cartridge withim StormFitber vault. Mace ltems in 3 lzape plastic container bo be lifted form the vaut,

Mptar ® Confined spoce entry may be reguirad o StormFKer spstams. i This cose, pleose enane Ihat
uppropriotd Sonfindd Spoce enbey training ord subsequent certificotion has been endertaken omd

waliel, cnited vwevk provedures are strictly aohierad to. i pou ore onsore, do Aot enter Hhe wiilt ood
conioct Staraavatar3 Al mamediotaf.

Wiing o cordless drill and Soam hex haad, remove Ehe Three serews located around the top panmeter
=i the earttidpe hood. Place screws b the [arge plaskic contelner and, anca full or completed, remove
plaste: contalner Form vault
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1.

13

14,

16,

17.

is.

15

15,

1L

i L3

[fewe the Wacunts truck near the StormFilter wvault an the dosm wide side, Be siafa Ehat the Yaoium
truck i not 100 close 1o the vwault 55 5% the fuiié: will not enler the vault. Make sure Phal the |ast
SCOmm of the nozzle is approx, 10-125mm [0 owtside diameter,

Fead vacwam mozle inde caktridee bay and stzrt vacuum trock. Remove canridge hocd and place

rede directly onto fitter media, Competely remoye media from each cartridee and repeat procese far
susry carttidga in vauk

Cwca completed unthread esrtridper from vaul floee and place hood back on cartridges

Uslng the appropriate Iting cap, attach the cable and remoye the cartridge |up 1o 10kg1. cach) rem
the vault Persencel stending usaler suspended cartridges is siristly prolidied, Care must be wsed 10
avoid damaging the cartridges dyring removal and msiallaiion, The wost of repaining components
charsingec during, moalntenance wilk be the responsibiliby Of the cwner Unkess mintenance aciitias sre
being performed by Stormw1ar360 and darmage £ rmot redated 10 discharges 1o e system,

Setthe used cartridge aside or kead onto the bauling bruck.
Bepezt steps 14 to 15 once afl sartridges have been ratrioved,

Femowve deposited 2ediment from the Aoor of the vault and, if large amounts are present, from the
forebay. This can v accompilicsherd by wsing the Yacum trocl

Ohes the sedirnents arc removed, it s necessary bo assess the sondition of the svault, particulady the
manlfald ynd the Zonpeeters. Those are short sectlons of 2-mch schedule 58 PYC, or threaded
schedule 800 PWE that shoukl protiude above the Fleor of the vault If required, apply o Eght coanng of

FOA approyed silloon prease to the outside of the exposed portlon of the connectars. This ensurasa -

wratertight comnecion beiveen the artridge and the dranage pipe.  Replace amy damaged
CONMECToNs,

Ursitg the boarr, crane, of tripod, Jower and ingkall the new car ridges [typscally 1€-17kps. For perlite
carirdgas!, Cnce again, take care notto damage connections.

Chose and fasten the door, and remove safety squipment,

take natez sbout the beal draitags sras relative to ongoing constructlen, erosion probleme, ar kigh
lcadings of other maternals tothe systam.

Finally, dispose of the residual materials in accordance with appllcabde reguelacions, Make
avangements to return the usesd conleidyes Lo Skormeater300.

nt iMainlenance {'Without Yacuum Truck

4.

Dependng on the parficular unt, one of t'wo utilty workers and a hauling truck operator will debver

the replacement adidges o the se.  |nfammotion Coacerning how te obtaim e replacement
carleldges s avallabde from Stormwater3s0,

K apphcable, ser up safedy equipment (o prodect padgecitiiare Yom Tak hazards presented by open
donrs. Adsp, set up appropriate safety equiprment for wivk near roadways.

Inipect the ceternal condiion of the uad and take nates conearping defectsfprobloms,

Cpen the dogrs tothe vault and allow the systemto air cut for 510 nminutes.
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12

13,

14,

1

Without =ptering the vault, pive the inside of the unit, Includmg comoonents, & genecal cond 0
IS gt ickrh,

Mlake rodes sbhienal thee expernal and internal conditlon.

Give particular Attentbon ta recarding the level of sediment budd-up on ihe oo of the vault, in the
forebay, and on top of the internal components.

Femowve [arge boose debeis ard trach vsmg a pole with a grapple o paton the end,

Ersuring safe working procesdures ace oeet, aff loaed Vhe repdeszimend carbiidgey [16-39k35 each) and 81
asHle.

Using tha appropriate lifting cap, attach the cable from tha boom, crana, or tiped to the cartridgc
being removed, Porienncl standing under susponded carifidges 1= strictly prohibited, For mgre
infornanlon contact Mormwaterddl, This activity imay require thal workers entet the vault® to
remove the canskdges from the drongge sysbem, amd place theny under the vault opening for Iftlng.
MWaote Lthat cartndges reguire unsceewing from their threaded connactors. Take care nol to damage the
manifold connettars. This connectar shauld remaln nstalled i the manfod and capped F nacessary,

[3ee fgurs 4].

Ao ™ Condined sprace ey ingy be reginred or Shormfiter systenns. o IS cosa, plicsa #rslrd bhod
apprepriate Confined Spoce entry IraRling and scbsequend cevtification hos been urderioken ond

valid, ond work provedores are Hrichly aghered fa, IF voor ors ursore, oo moF enfer the woot o
contack Stormusnrar ot immedistely.

Fermmove the @drdge {up 0 zpprox Blkps. cach for PerliefZcolite mix saturated & oczluded
cartridges] from the vault. Zore muosk be wzed 1o avaid darmaging ehe carttldges during vernowval and
lstallaklcm. The wost of repalring components daimaged duringg rnanterance wall be the responsibiity
of the cwner unkess maintenance acthvitics are belng perficrmed by Stormwakar 200 and damage 15 nat
related 10 discharges o the Sysem.

Sat the vsed cartridge askfe or lcad ondo the hauling truck.
Continwe steps 10 through 12 wekl! all cartredges have been remnowed.

Femove deposited sedirment from the fleor of the vaule and, i lenge arounts are present, from the
forsbay, This can usuabhy be acoomplishad by shoraboyg the cadirmant frta comtakness which, opsa Rall,
ars [ifeed mpechanically From the vault and placed onta the hauling frarck. 0 sova cses of 2dreme
sedimant loadup, especizily if the sedimant i saturaled, 3 vacuum truck may be required.

Onee the Zodiments arg ronviudd, i aescisary 1o asscsd the condition of the vaull, parlicularly she
manlfekd and the conpettors, These are shor secting of 2-lnch schedule 30 PYC, or theeaded
schedule 80 P thet should protrude above the foor of the vault. B requied, apply & light coating of
FOW approvad Slibon prasce 6o tha aunclde of the exposed pormion of tha cornactors. ThIS ERSUFES A

watertght connegtn between the carindge &nd the drsinage ppe.  Heplaee any damaged
DOnmectors.

Vzing the boomm, crane, or tripod, lower and Inziall the reawr cactridges, Qnce agzin, take care ngt to
dzmage connectkens.
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1/, Cloge and fasten the door, and rémove safety aqupment.

13, Make noles about the logzl dramngge areq relatlve to ongoing construction, aroslon probdems, or nigh
loadings of other materials to the systemn.

13.  Fiall, dispese of the residual materials an aooordance with applicable repulations.  Make
arrat2aieits W reblien the wsed carivldges to Stonvwater26M.

244  Relatod Maintenance Activitkes [Performad on an ms-needed basdz)

StormFitter unibts are often Just a2 of many ¢gnpeagmty in 4 mere comprabensive stonmwater dranage and
treatment system. The entie systam may Inclede catch Dasms, desentson vaults, sedirentaiion vaults and
manhukss, detenlion/retenton ponds, swales, arkfbcial wetlamds, and ether miscelaneous CHMpOMENG, o
order far manenance of the SioreeFar go be suecsccful, (& | imperatie that al other components be
propethy malntained. The maintenance,repair of upstream facilities shoold be carried aul prioe to StaeeaFllber
ralntenance activitles. In adcition to sohsidering upstream faclities, 1t is also bmportant Fo corcecl any
problems wentfied In the dralnage area, Oralnage area conterns may ndode: erosion problems, hemey gil
and greaze loading, and discharges of [nappropriate materals.

R TYRICAL BEOQUIPMENT REQUIRED FOR MANTEMNAMNCE ACTRITIES

Typital efjuipment réquired far conducting ralntenence |s showa In Tabile 5 Seme af the maecals lised are
supgesthans rather than requirgmsnts, It should be netod that there Is more than one way e accompbish
some tashs. Owners vath available labour and equipment fesouress may desire to use alternabve meihods,
Howeewer, it iy advisalle thal guldance from Stocmwater360 be ohtaingd prie (> using alernatlye technigues.
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Table 33 MAINTENAMCE EQUIPRMENT REQUIREMENTS

B ideiand & Equipirnent Reopred

DT e T

=R Mt inQnat
inapection

Major Malnbiaice Careldg e Rap b camg

Safery Equipment* : Farst asd,
cowres, barricadus, Nagding,
Rares, lape, weats, hard hats.

Salelby Eguewment*: Farst ald,
cirtvirs, harvicadns, lageing,
flares, tEpe, weskis, hand hats_

calety Equipment®: First ald, comes, barricades, Raging,
tlaras, tapa, vasts, hand hats, -

Work. dothea: Rabber koota,
geiintpfls aned gloves,

Whark Chothess: Rubler boors,
guerals. and goves.

Wark Clockes! Rubdes Dmls, deetpalle, and @owe:,

Qo Balt, Wirgrch, Eotr Boh, Wrench, Croer o, Wirgnech, Periggacket and Mizccllancous Towls
proprictary 14am jeg Gatle] | prapeietay [fees jep Gatie)
wid MEcslRinooag Taak. wned W4oel|ancays Tood
Tape [Mmasyre Tape lulaas,re Tape Meanrw
F'ashdight Hashlight Flashlsaht
Grapple or Mt Pole Giapale or Het Pole Grappa ar Met Pole
Fcand Keping Rars Racard Kesplng Farms Racowd Keeplng Fams
Trash/Petrlc Cordainer TraskfNabrls Conaimer Yacemm Tk
Roplacemans Cartrideds
LAcridge HaUlIog Teuck

crans, Tripod andd Hoist, of DEhar Lifting Dweics {150k
MITATUIM Capecityl

Showels

Extra 50mn1-|=.';u?-1:-r_=|r[r1dgé-t|.:n;r1l-1.écr;r§“

tpara Flpw Rectelebor gechc

Trashy Lubrls Carigise

Yault inlet Bipe Fag

Cind Iy

FYC Pipe Catter

Ladder

Cartridge ingda tion and Bamewol SHng

" Eonfincd spoce o ospreont oy b mogadrod for wsolt endry. Tho sguepamont mant be vl by personnod vel e thg spproprsks G E £ desering. Phic
mamant ppaally Inchudms:  Sdmeceplearic tertemy Sewloes, abmocphank: purgieg aed warabaing devicss, s ewicy, sxls, and oo accledng

e W4 D85,

&4

MATERIAL DESPOSAL

The accumulated sediment found in stormwater treatment and comveyance systems must be handled and
disposed of it & manngr that will not allow tha manerial ta 2Fxes surface or ground watar, [t & paossibla bor
cadimentn ta sovkaln meszurable eancentration: of ey metade and ofganie chemicals soch 22 peaticldes
ond petrolesm products]. Areas with the greatest patentiol far ligh pollutant leading Includs industricl oreac
and heavily traveled roads, Sediments and water mosk be disposed of in accordance with 2l applicable waste
dispisal regulalione 1L 5 nob sppropriste o Joiarge hese aulerinls back Lo Lhe stincnwater drainage
system. Part of amamging for maintenance to oocur should mdwde coordinstion of disposal of solids (landfill
coardinathon) and Aquid:s {muoniceal vacuur track Jecant Facllicy, acal wastewatss treavment plant, on -5t
treptmernt and dechangel, Jwmars shoold contact the local puldic works department and Inguire about how
the department disposes of their strest wacte residusk. Disposal methads or reuze of the media contaned w
the cartradgas will be determined by Storrmwaterdéd, K the material has been contaminated wizh any unusual
substance, the cosi of spechad TandHng &nd disposal wall b §he resoonsibiliny of the o,

E201 1 SHerrivaberI o



Sample StarmFilter Minor Maintenance Inspection Data Sheet

Daba: Locaton:

SwFtern Shead TYPE: <Cast-in-Flace Precast Loear
Fersonnel:

Fustem Obseryatiph;

Media Manths In Servdipe:

r1l snd freRse ln Farnkay:

Sedimant Dapth in Forebay:

Lediment Depth oo Yault Flage:

Sirnick ural Danmge:;

Ectirnated Flow from Drainags Plpes [iF available]:

Cartridpes Submetged # {Yes Ma ] Howr Deep?

e Artihwiebes ek eek off H denie and HamieHi

Repnye Trash and Debels

bknor Structural Pepars:

Drginage Area Keport

Exeacsive DI and Greass Loading {Yes Mo } Selrce:

Sediment Acoumulation on Pavernent {Yes Mo } Source:

Eroskon of Landecaped Areas (Yos e I Sovree;

Hemns Neweding Further Work:

Comiments:

£ #11 StommwaterIGl



Samphe StormFilter Major Maintenznce Inspection Data Sheet

It miay b dentirable ta aoadies thiE hopaction GUng 3 ttarm ko ohuere the roaihve llow treugh 1he Niber cartidges. 1l e
subsverped carrldmes e savenaly pluggad, lage amenks of crd Imam s shoAd ha pratack, vy 16021E fowr wlll be Soehargng it
thee disincps plpees, Ared bt b ely dbae dhe caroddpe oeed oo be rayrleed duslmg nal o malmienames-

Date: . .. ________  Locatlom:

System Site. TYFE: Cast-ln-Placa Pract Linas
Fersonnal:

Fralgom Qbssryations

viedsa Wonths n Senace:

Gl and Grease ity Forebay

Sediment Depth in Forebay:

Sedimant Depth an Yaull Flagr;

Strectural Namage:

Extirnatad Frow From Drafndgde Pipges (i avallabde);

Carindges Submerged? [Yes L] ] How Deep?

Dransge Args Bepart

Evezsslve Ol and Grease Loadmng {Yes ) } Soumoe:

Ladiment Accumubatian on Pavement Yes Mo ) Soune: -
Frasion of Landseaped Areas {Tes Mo ] Saurce:

CrHmmeTits:

Revaw the condetion raports from tha prndcus mieer 3nd TR M3 b erpmn i,

E2011 Hanmmwaier sy



Sample StormaFilter Major Maintenanca/Cartridge Raplacernent Data Sheet

Date: Loeation:

Sytbait e TYPE: OCatInPMace Precast  Lnear

Partdhnel

thst Safety Frocedures amd Equigment Uied:

Sygtem Olservations

Wedia Months in Service?

Oil and Sreaso m Forehay

sediment Dapth in Forebay:

Lediment Depth on waak Foor;

Structural Daonage:

Deainags Area Reiet

Excescive Ol and Grease Laading [ Mo 1 Saurce:
Sediment Acoumulation on Pavemnent {Yes Mo ) Soures:
Crosson of Landscaped Argas [Yes figa I Suwrnee;

StwmFllter Canridge A

Remewe Trash and Dabris (Yes Mo } Detaiks:
Replace Cartridges VYot Wa ] Cretails: . .
Sedlinent Remoyved [Yes Mo | Datails:

Jurantity of Sediment Ramcarad [esthimatar):

bnar Stroctoreal Repairs {Yes M b Deptails;

Residuals (debnis, sedinment] Dlposal dethods:

NotasfFroblems:

L2111 Stonmeater36t
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Waste Management Plan

Prepared by

DEM (Aust) Pty Ltd

on bahall of

Taskin Satici

Project

Lot 100, 70 John Whiteway Drive, Gosford

Residential Development

This Waste Management Plan has been prepared on behalf of the Ckent and does not constitute a representation in any way by
DEM [Aust] Pty Limited.



Lat 100, 70 Whiteway Drave, Gasford
Waste Management Plan

Site Address:
Lat 100

Address TO John Whitéway Drve Gosford,

Building and other structures existing an site:
Vacani Land

Description of Proposal:

Residantial development consisting of .75 apartmeants owvar § levels with 2
basement car parking kevels, asscciated landscaping and civil works,

Taskin Salic
Date:. January 2015

P REO P, AT D leprifilT 1 4280 i T TS Mg P does

s

e

Applicant’s Mame:
Taskin Sabici

Addrass
PO Box 20, Erskineville NSW 2043
Tel No, D414878850  email: taskin@lintegrathnancial com.au

The details provided within this plan ars indicatve only and intended s a guide
to managing waste related fo this project.

Final waste management procedures will be subject o seleched buildinglenil
works confractorn input and confirmation and final body conporatefcommunity
association reguirements,

Frepared by DEM (Aust) Pty Lid

on behalf of Taskin Satic
Phillip Waterman

Date: January 2015

Faps 2 ol 77



Lot 1040, 70 Wihiteway Drve, Gosfard

Waste Management Plan

44
&

da

Damaolition Stage (Site preparation) tlem
Dastination
Materials On-site Re-use and Recycling Disposal
Type of Material | Estimated Dn-gite estimate volume (md) Off-gite estimate volume (m) Cantractor and landfill site
1
Volume (m'} Proposed Re-use of On-site Recycling Confractor and recycling oullet
Mathods
Excavation 17.000m" Selecied stone excavaded fram the sde o | Expressions of mterest will be sought from | Excess excavated materal not
Material approximately | be used in retaning walls (210m3) and contracions for acceplance of certified fill as | recycled elsewhere will be
TEC by builder | rip-rap stone rubkde (250 m3) indicated in | recyclable material. Contractor and Transported by a cerified contractor
the landscape drawings, Topsail and recycling outlet fo be confirmed o an approved kandfil she to be
salectad crustued matesial (2000m3) 19 be confirmed
meused in proposed deep sall planied area
along easiem side of site, Excess
excavated material to be removed from
- site, Velume TBC by builder o p———
Green Waste 150 m" All trees noted on the landscape drawing | Expressions of interesi will be scwght from MA&
approximaiely | o be removed will be mulched and contracions, landscape suppliers for
TELC by builder | removed from the site. acceptance of mulch as recyclahlie material,
o L N Coniractor and recycling outlet TEC
Bricks Min Mt - Vacant land M8, N/A
Concrete [Ty h& — Vacant land [ gas [0
Timber M WiA = vacant land - M2 M
Plasterboand M W& —"acant land M/ M/
Metals Mo WA, — Vacan land MR, LA
Orihar MiA, Mis, —acant land A, Mia,
EeRKboue Nit NfA = Vacant land NI NI
__rnn+_m=| asbesing

B e M IV CADH (e AT | 057 e poria’iss s msrmgeesend raporT i dawm sragenend Flas.doc
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Lot 100, 7O Whiteway Drve, Gosford
Waste Management Plan

Construction Stage dem
Destination - o - - —
Materials On-sito Re-use and Recycling Disposal
Type of Material | Estimated On-site astimate volume (m3} DOf-sie estimate volume (m3} Contractor and landfill sde
]
Volume (m') Proposed Re-use of Un-site Resycling Contractor and recycling outlet

Mathods
Excavation 140m* Detailed excavated material to be re-used | Expresswons of interest will be sought fram | Excess excavaled materal will be
Material i on site as fill under RC slabs and contractors for accepiance of cerified fillas | fransporied by a cerified contractor

driveway/landscape areas, Remainder to | recyclable material, to an approved landfill to be

b frucked off site, . dited contractor and recycling outlet to confitmed by the Conlractar an

b coritmad commencement of the works

Green Waste [l Sibe cleared durning site preparation MNIA. . P,
Magonry TBC Eroken blocks o be used in the temporary | Upon completion, any materdal used in the

congtruction drveway areas 1o mantaln lemporary construclian phase 1o be
all weather access. Amangements for full | fransporded 1o a suitable crushing plani,

blocks to be retumed 1o supplier Contractor and recycling plant to be
confirrmed
Concrete TEC Excess concrete 10 be used to maintain all | Upon campletion, any matenal used in e | MNiA
weather access point onto site or returned | lemporany construction phase is 1o o De
b plant transported 1o & suilable crushing plant
vontractor and recycling plant 1o be
Timber TBC Minirnal usa of imber in building Any kong lengths to be re-used on next job | MAA
s e Excess limber offcuts to be used for by bariding Ganéractor.
blocking.
Glass Recycle by reprocessing TiA,

P00 Rt BT 1 T herdi | O ERaqaom A b 17400 T FBCOn T 2ol B AR TR v P, Ehina Pl & =1 77



Lat 100, 70 Whiteway Drve, Gosford
Waste Management Plan

7
=]
e
-r
a

il

Construction Stage
Destination
! Materials On-site Re-use and Recycling Dizposal
Plasterboard TBC Minimal waste due to standard shoet Any waste to be stockpiled on site and A
sizes ulifized callected by Boral Plasterboard for
recycling &l Thackeray Street. Camellia
Maotals TBG A, Minimal waste due to proposed
Shotl Indd Copiper prefabricated componants
Metals off-cuts to be transporied fo suable
recycling yard for reprocessing, Contractar
| and recycling plant fo be confirned
Paper and TEC Recycled by reprocessing Arrangemenis o be made by bullder
Cardboard o bransfer matorial io accrediied
recycling site
Carpet Reprocessed into carpet or packaging Arrangerments (o be made by builder
1o trangher material io accredited
| racycling site
Other Plastics, | TBC Paliste/packaging to be coliected by Recycled back to relevant suppliers whane
Pallets, rebevant suppliers for recycling, where possible or accredited recycling contracion,
| Packaging possible.
Residual Waste | TEC To be confemed by builder Excess excavated material will be
fransparted by a cedified contracior
o an approved landfill io be
canfirmad by the Contractor on
mmmmenmP!E_ﬁ[ka
Hazardous TBC Special waste removal reguirements to be Transported by a cerified contractor
Ispecial waste verfied by builder priar to site | toan approved site in accardance
establishment | with EPA requiremants

P DL Rt AT 1 CRe rdl LA ERanamtaagss managema oy mis Mansgement Pan o

Pape bol 1T



Lot 100, 70 Wihiteway Drive, Gosford
Waste Management Plan

Construction Stage

Construction design
The fallowing measures have been incorporaied into the design to minimise construclon wastes.
Design and order only what you need

= Walls and cpenngs setout 1o Block dimensions 1o avaid cutting and reduce consirection tme

*  Walls to be face block 1o minimise ongoing maintenance and to compliment adgacen! bulldings

* Standardise exdenay door and window sizes (minimise the number of window and door ypes)

dlem

 Sleal framed roof framing fabricated offsite with pre-cul profiled prefinished metal roofing
#  Sieel framing/plasterboard lining proposed for internal wall partitkans 1o unds
Hegofiate with suppliers o take back unused malerials, packaging or offcuts
Provide separate waste cantainers for resyeling if space permits an gibe,

Lifecyele

Matarizls to be wsed in the project are ecological sustainable and exhibit good to excellant environmental qualities
The chart below highlights the ecological sustainability of the matenals chosen

Ecological sustainability of building materials

materials Environmental factors

Raw material Mimimal Embedied energy | Product Ifespan Freedom from Potential for Materiat

availability envirenmeantal efficiency maintenance product reuse recyclabily

impact

alurmmiurm “ery good paoor fair excellent ary good Wary good excellen
‘Concrete and Good good Wary goad Excallen Excellent poor Very good
concrete products
Plasterboarnd “ery good taw Very goad Good fair praoe good
siee| “Weary good Fair fair Very good fair fair ‘Wery good
glass Good oo Good Excellant Very good Good Very good
Timber Very good Wery good Very good Wery good Faii Fais Fair

P SR N0S e PV AT T B [P35 i i T ispeenia sl niporf ibaite Bl arigernend Flardecs
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Lot 100, 70 Wihiteway Drive, Gosford
Waste Management Plan

Design of Facilities

Type of Waste to be Generated

Proposed on-site Storage and Waste
Management Strategy

Recyclable generation rates for muki- unit dwellings
are 120 litres per unit per week { Appendx B,
Gosford Council's Waste Management DCP)

One recyclable bin can be used for the folowing
recyclables - botiles, paper, tins, plastics and
cardooards

|
s

F:'

aE
T

dem

Waste generated and bin storage capacily
calculations

Each apariment will be equiped with an waste and
recycling storage syslern suficient for @ maimunt of
one day's garbage and recycling generation, The
sysiem proposed would consist of an undar besch
umit similar to tha Franke sorter senias 300-45 duo
which has 2 » 22 lire capacity bins

Communal wasie storage rooms will be provided in
the basement for each of the 3 unit blacks. Each
starage raam wil be conveniently located in close
proximity to the lift to provide ready and easy access
to the users, Signage will clearly gefine the
recyclable areas within the storage facility

The areas will eccommaodats councils reguired
number of recyckng condainars and will be
congtructed in accordance with BCA and Council
refquirements,

Bin washang facilities will also be provided within the
storage roams and haold area

The bing in garbage rooms 1 and 2 will be
transferred 1o the halding area within garbage room
3 adjacent to Georgiana Terrace by a contractor
using appropnate equipment through prioe
arrangement with the body corporate on the
designated collection nights.

P E-00-He o JIWVLRD (i AT -5

| Pl 0oL

T gasterd AN MR

Recyclables gensration rates
17 litres per unit per dany

120 litres per unit per waek
Block 1 = 15 unis

Wagle generated per wesk

1200 ® 15 = 1600L (based on 2 cobections per wesk
this equates 1o 1 X 1100 litre bin)

Block 2 = 24 units
‘Wasle genaraled per week

1200 ¥ 24 = ZAB0L (based on 2 collections thes
equatas io 2 x 1100 litre bins M1 x 1500 litre bin

Block 3 = 36 units
Waste generaled per weak

1200 x 35 = 43201 (based on 2 collections per week
this equates to 2 x 1100 litre bins)

MNate

The abave calculations are based on fwol2)
collections per week

Page Tof 17




Lot 100, 70 Whiteway Drve, Gosford
Waste Management Plan

Design of Facilities

Type of Waste to be Generated

Proposed on-site Storage and Waste
Managemant Strategy

Waste generated and bin storage capacity
calculations

Waste generation rates for multi- unit dwellings are
120 litres per unit per week | Appendix B,
Gasfard Council's Waste Management DGP)

‘Waste —includes food ecraps and othar non-
recyclable material

Each apartmeant will e equiped with 2 waste and
recyciing storage system sufficsent for a minimum of
one day's garbage and recycling generation. The
system proposed would consist of an under ench
wnit samuilar to the Franke sorter senes 300-45 dua
which has 2 x 22 litre capacity bing

Waste storage will b= provided within the communal
storage rooms located in the basemant for each of
th= fhree unit blocks, Each siorage room will be
conversenily located adjacent to the lift to provide
ready and easy access to the usars, Signage will
clearly define the waste areas wiihin the storags
facility

Thea mam will accammodale councils ragquinad
number of waste and recycling containers will be
constructed in accordance with BCA and Council
requirameants. Bin washing facilities will alsa be
prowvided within the storage rooms and hold area

The bing in garbage reoms 1 and 2 will be
fransferred 1o the holding area within garbage room
3 adjacent to Georglana Terrace by a contracior
using approprate equipmen] through prics
arrangement with the body corporate prior io council
pickup

Waste generation rates

17 Iifres per unit per day
120 Fres per unit per week
Block 1= 15 units

Waste genarated per weak

1200 x 15 = 18000 (based on 2 collections per waek
this equates to 1 x 1100 litre bin)

Block 2 = 24 units
Wasle generaled per week

120L « 24 = 2EBOL [based on 2 collacians this
equates 1o 2 x 1100 litre bins [1x 1500 litre bin

Block 3 = 36 units
Waste generated per wesk

1200 x 36 = 43200 [based an 2 collections per wesk
this equates io 2 x 1100 ltre bing)

Refar DA Plans for communal storage locations and
collection area

Mot

The sove calcutations ara based on twof2]
collections per week

Garden crganics

To be separated al each unll, and placed in 240 lifre
bins. located in each of the 3 garbage rcoms

Bins io be placed out for kerhside collection on
desgnated collection day

L MR A ST Dl N1 (5 it st e 1 inad erme el recr A Lasne W arage @i end FLas decs
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Lat 100, 70 Whiteway Drive, Goslard
Waste Management Plan

On-going Management dem

On-going Management of Waste On-site

It is anticipated that each new resident will be mstrucled by way of a8 Waste Management Information Pack provided by the Body Corporate/Community Association,
gutlining how to recycle and use bins that are to be stored i each of the garbage rooms located in the basement for each of the three unit blocks.

Based an twa (2 collection days per week the garbage rooms in each black will be supplied with the following bins,
Apartrmend Building 1 =1 x 1100L garbage bins and 1 x 11000 recycle bins plus one green waste bin

Apartment Building 2 - 2x 1100L garbage bins and 2x 11000 recycle bing plus one green waste bin

Apartment Building 3 -2 x 1100L garbage bins and 2 x 1100L recycle bins plus two green wasle bins

A waste/recycling cupboard with a mimmum of one day's garbage and recycling generation will ba provided for each unit.

Fiesidents will be responsible for disposing of their daily garbage and recycling by placing it in the appropriate bins provided within the garbage rooms localed in fhe
basement of each of the three unit blocks. The garbage rooms have been |ocated in close prosemity to the (ifts in each block o provide ready and sasy access for
the residents, Signage will clearly define the waste areas and recyclable areas within the storage faciiy and clear instruclions on how to use the facilibes

The bins in garbage roams 1 and 2 will be transferred 1o the holding area within garbage room 3, adjacent to Georgiana Terrace by a coniracior using appropriate
equipmant throwugh pror arrangement with the body corporate prior to council pickup on the designated coliection days. The contracior will alao be responsibla for
returning the bins to the dessgnated garbage rooms on the same day immediately after collection.

Council's will be responsible for remaving, emptying and replacing the garbage and recycling bins from garbage reom 3 adjacent to Georgina lerrade

P00 ] WD e (S e P PR BT S A R Wenagerant Flanoos Pyge ST



Lot 100, 70 Whitewsy Dnve, Gosfiord ‘--"
Waste Management Plan ¥

dem
Appendices

Appendix 1 — Communal Waste Storage Areas
Construction & reguiremenis

Floor

Concrete- towelled 1o a smooth and even surface with fall to waste connected to sewer.
Wasts to be fitted with an approved in-floor dry basket arrestor

Walls

Biock walls- rendered to a smooth even suface and painted with hight coloured washabie painl
Provide coved interface betwesn wall and floor.

Cailing
Concrete painted wih a bght colowred washable paini
Doors

Smiooth faced mpensous matenals for easy cleaning. Doors to be close fittng and self -closing openable fitted with a lever &ction handle in
accordance with BCA requiraments.

Rooms are io be provided with a,

Tap and hose connection

Pemnanaent natural ventilation direc] to the outside or a system of mechanical exhaust ventilation in accordance with relevant standarnds,
Ariificial ighting controlied by swiches outsade and inside or sensor switches.

Clear signage dessnbing how 1o use the waste facilibes sorrectly

P ot G 00 Pt ST Dl o0 1-E Rt vedile i i | et in e Wi gorrim ol Pk ohice Paga 10 o 17



Lot 100, 70 Whiteway Drive. Gosford
Waste Management Flan

Appendices
Garbage Room 1
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Lot 100, 70 Whiteway Drive, Gosfard !

Waste Management Plan Tt

tlean

Appendices
Garbage Room 2 (¢ h‘.':l"
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Lt 100, 70 Whiteway Drive, Gosford
Waste Management Plan
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Appendices
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Lat 100, 70 Whiteway Drive, Gosford
Waste Management Plan

Appendices
Appendix 2 = Caollection Vehicle Type & Truck Turning Area

Pl B O PR 1 b ] 1050 g s o v | e e Waragemael Plae dose

Collection vehicles
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Lot 100, 70 Whiteway Drive, Gosford
Waste Management Plan

Appendices

Appendix ¥ — Collection Vehicle Type & Truck Turning Area
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Lot 100, 70 Whiteway Drive, Gosford
Waste Management Plan

Appendices

Appendix 2 = Collection Vehicle Type & Truck Turning Area
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Certification

The results presented in this report are a true and accurate account of the species recorded, or
considered likely to occur, within the study area.

The survey work has been undertaken in accordance with the Flora and Fauna Survey Guidelines:
Lower Hunter Central Coast Region 2002 (Murray et al. 2002), and where it has departed from the
Guidelines, details are discussed and justified.

All research workers have complied with relevant laws and codes relating to the conduct of flora and
fauna research, including the Animal Research Act 1995, National Parks and Wildlife Act 1974 and the
Australian Code of Practice for the Care and Use of Animals for Scientific Purposes.
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1 Introduction

1.1 Background

Eco Logical Australia Pty Ltd (ELA) was commissioned by DEM to undertake a flora and fauna
assessment to accompany a Development Application (DA) for a residential development at 70 John
Whiteway Drive, Gosford (the subject site). The subject site is located within the Gosford Local
Government Area (LGA), and lies near the centre of Gosford between the suburbs of West Gosford,
North Gosford, and East Gosford (Figure 1).

This report:

e Describes the method to determine the presence of vegetation communities or threatened
species;

e Assesses the likelihood of occurrence for threatened species occurring in the subject site;

e Describes the extent of remnant native vegetation on the subject site;

e Describes the habitat features on the subject site, such as the occurrence of tree hollows;

e Assesses the potential impacts of the proposal on threatened flora and fauna species with the
potential to occur in the subject site;

e Makes recommendations to minimise impacts to ecological matters in the study area; and

¢ Includes Assessments of Significance (7-part Tests) and Significance Assessments for relevant
threatened species, populations or communities listed under the NSW Threatened Species
Conservation Act 1995 (TSC Act) and the Commonwealth Environment Protection and
Biodiversity Conservation Act 1999 (EPBC Act), respectively.

Key Terms:
Subject Site: the area directly affected by the proposal (70 John Whiteway Drive, Gosford).

Study Area: according to the Threatened species survey and assessment; guidelines for developments
and activities (Department of Environment and Conservation [DEC] 2004), and the Flora and Fauna
Survey Guidelines: Lower Hunter Central Coast Region 2002; Murray et al. 2002), the study area
includes the subject site and any additional areas which are likely to be affected by the proposal, either
directly or indirectly. It is difficult to estimate the additional areas of indirect impacts from this proposal.
However, given the current and future access to, and the presence of apartment blocks directly
downslope of, 70 John Whiteway Drive, it is likely that indirect impacts will be contained within 70 John
Whiteway Drive. Therefore, for the purposes of this report, the study area is the same as the subject
site.

1.2 Subject site

The subject site is approximately 0.47 ha in size. It is bound in the west by John Whiteway Drive, in the
south and east by residential development, and in the north and east by Rumbalara Reserve. The
subject site has been the subject of a previous DA, lodged in 2002, and modifications to this DA have
been lodged (information from Gosford Council website). It has also been subject to previous ground
disturbance.

Vegetation in the study area and locality are comprised of forest and rainforest communities, with some
woodland, shrubland/heathland, and wetland communities also present (Bell 2004). Hawkesbury
Sandstone forms the underlying geology of the study area and locality. The subject site has been
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mapped as occurring on disturbed terrain (southern parts of the site) and on the Erina Soil Landscape
group (northern parts of the site). The Erina Soil Landscape group supports a variety of soil types
including brownish-back fine sandy loam, yellowish-brown sandy clay loam, yellowish-brown sandy
clay, reddish-brown clay, and yellow-orange clay. Nearby areas have been mapped as occurring on the
Watagan Soil Landscape group.

There are no watercourses or wetlands within the subject site. The nearest watercourses are Erina
Creek and Narara Creek, which are located approximately 1.3 km to the south east and 1.7 km to the
west, respectively. The nearest reserve, Rumbalara Reserve, lies directly adjacent to the subject site,
to the north east (Figure 1). Contiguous vegetation connects Rumbalara Reserve to Katandra
Reserve, which is located approximately 2 km north east of Rumbalara Reserve. Brisbane Water
National Park lies approximately 2 km away from the subject site, to the south west.

1.3 The Project

The Project proposes to clear vegetation and flora and fauna habitat on 70 John Whiteway Drive for the
construction of a 75 unit apartment block. The disturbance footprint is approximately 0.33 ha. The
indicative layout of the units is shown in Figure 2. The proposal includes sub-terraneum disturbance.
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Figure 1: Location of the subject site and nearby bushland reserves
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© ECO LOGICAL AUSTRALIA PTY LTD 4



70 John Whiteway Drive Gosford — Flora and Fauna Assessment

2 Legislative requirements

Commonwealth and State legislation and policies, as well as local policies apply to the assessment,
planning and management of ecological issues within the subject site. A brief outline of the relevant
Commonwealth and State Acts and policies, and local policies, is provided below.

21 Commonwealth legislation

2.1.1 Environment Protection and Biodiversity Conservation Act 1999

The Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act)
establishes a process for assessing the environmental impact of activities and developments where
‘matters of national environmental significance’ (NES) may be affected. The matters of NES relevant to
this study include threatened species, ecological communities and migratory species (JAMBA/CAMBA/
ROKAMBA) that are listed under the Act.

Under the Act, any action which ‘has, will have, or is likely to have a significant impact on a matter of
national environmental significance’ is defined as a ‘controlled action’, and requires approval from the
Commonwealth Department of the Environment (DoE) which is responsible for administering the EPBC
Act.

Actions that may have a significant impact on one or more matters of NES need to be referred to the
Department under the EPBC Act. The EPBC Act referrals process can produce one of three outcomes:

1. Non-controlled action (NCA): Assessment and approval under the EPBC Act is not required.
The project may proceed without further approval under the EPBC Act.

2. Non-controlled action — particular manner (NCA-PM): Assessment and approval under the
EPBC Act is not required provided the action is undertaken in a specific way (similar to
conditions).

3. Controlled Action (CA): The project will, or is likely, to have a significant impact on one or more
matters of national environmental significance. The project will require full assessment and
approval before it can proceed.

This report highlights any EPBC NES matters potentially impacted, presents the results of Significance
Assessments for these, and advises if a referral to the federal DoE is required.

2.2 State legislation and policies

2.2.1 Environmental Planning and Assessment Act 1979

The NSW Environmental Planning and Assessment Act 1979 (EP&A Act) is the principal planning
legislation for the state, providing a framework for the overall environmental planning and assessment
of development proposals. Various legislation and instruments, such as the NSW Threatened Species
Conservation Act 1995 (TSC Act), are integrated with EP&A Act.

In determining a development application, the consent authority is required to take into consideration
matters listed under Section 79C of the EP&A Act that are relevant to the application. Key
considerations include:

e Any environmental planning instrument, including drafts;
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e The likely impacts of the development (including on biodiversity and threatened species,
populations or ecological communities listed under the TSC Act);

e The suitability of the site for the development;

e Any submissions made in accordance with the EP&A Act or its regulations; and

e The public interest.

2.2.2 Threatened Species Conservation Act 1995

The TSC Act, as amended, aims to protect and encourage the recovery of threatened species,
populations and communities listed under the Act. The interactions between the TSC Act and the
EP&A Act requires consideration of whether a development (Part 4 of the EP&A Act), or an activity (Part
5 of the EP&A Act), is likely to significantly affect threatened species, populations, ecological
communities or their habitats.

This report highlights threatened species, communities and populations and their habitats that are
present or have the potential to be present on the site. It provides results of EP&A Act assessments
(Assessments of Significance, also known as 7-part tests) for matters protected under the TSC Act that
may be impacted.

2.2.3 State Environmental Planning Policy No. 19 — Bushland in Urban Areas

State Environmental Planning Policy (SEPP) No. 19 aims to protect and preserve bushland within the
urban areas for its value to the community as part of the natural heritage, its aesthetic value, and its
value as a recreational, educational and scientific resource. SEPP 19 applies to the Gosford LGA area.
Given the subject site lies adjacent to Rumbalara Reserve, Gosford Council must consider the effect of
The Project on the erosion of soils, the siltation of streams and waterways and the spread of weeds and
exoatic plants within Rumbalara Reserve.

2.2.4 State Environmental Planning Policy No. 44 — Koala Habitat Protection

SEPP 44 aims to encourage the proper conservation and management of areas of natural vegetation
that provide habitat for Koalas to ensure a permanent free-living population over their present range and
reverse the current trend of Koala population decline. SEPP 44 applies to the Gosford LGA area.
However, it does not apply to the subject site given the subject site is not greater than 1 ha. Even so,
an assessment of Koala habitat has been made in accordance with Part 2 of the SEPP (see Section
3.2).

2.3 Local Government Plans

The Gosford Local Environmental Plan (LEP) 2014 is the principal planning instrument for the Gosford
LGA. The LEP sets out planning decisions and establishes the requirements for the protection, use and
development of land in Gosford. In the hierarchy of Gosford Council’s environmental planning
documents it stands at the top, providing broad direction. Further detail is provided in Gosford Council’s
Development Control Plan (DCP) 2013, which outlines specific, more comprehensive guidelines for
certain types of development in the Gosford area. Detall is also provided in Gosford Council’s planning
maps.

According to Gosford Council's DCP (Part 6 - Environmental Controls, specifically Part 6.6 -
Preservation of Trees or Vegetation), flora and fauna impact assessments (survey and reporting) are to
be undertaken in accordance with Flora and Fauna Survey Guidelines: Lower Hunter Central Coast
Region 2002 (Murray et al. 2002), and with guidelines prepared by the NSW State Government for
assessment of matters under the TSC Act. This report meets these requirements, with justifications
provided where requirements have not been met.
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The land constraint maps provided in Gosford Council's planning maps show that the subject site is
unaffected by constraints including flooding, acid sulphate soils, and significant and endangered
vegetation. However, the subject site lies on bushfire prone land (Category 1).
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3 Methods

3.1 Data audit

Database records and relevant literature and mapping pertaining to the ecology of the site and
surrounding area were reviewed to determine the biodiversity values, in particular the presence of
threatened species, populations and ecological communities, and to guide the field survey component
and gain site context. The material reviewed included:

e Gosford LGA vegetation mapping (as mapped in Gosford Council’'s Electronic Mapping System;
GEMS) (Gosford Council 2014);

e Gosford vegetation community profiles (Bell 2004);

e Regional Environmental Management Strategy (REMS) vegetation mapping;

e BioNet Atlas of NSW Wildlife (OEH 2014a). Search of data undertaken on 20/11/2014, 5 km
search radius around -33.43 151.35;

e DoE Protected Matters Search Tool (DoE 2014). Point search of coordinates -33.43 151.35
with 10 km buffer undertaken on 20/11/2014);

e Threatened species profiles (OEH 2014b); and

e Scientific Committee threatened species determinations (OEH 2014c).

High resolution aerial photographs of the site and surrounding area were also used to investigate the
extent of vegetation cover, landscape features and land use in the area prior to field survey. In addition,
relevant GIS datasets (soil, drainage) were reviewed.

Species from both the Atlas of NSW Wildlife searches and searches for matters of NES, other than
marine species (e.g. turtles and seabirds), were combined to produce a list of threatened species that
may possibly occur within the site (‘subject species’). Likelihood of occurrences for threatened species,
endangered populations and communities in the site were then made based on location of database
records, the likely presence or absence of suitable habitat on the site, and knowledge of the species’
ecology, to limit the list of threatened species to potentially ‘affected species’ (those that were defined
as “yes”, “likely” or having “potential” to occur on the site — see below).

Five terms for the likelihood of occurrence of species are used in this report, as defined below:

e ‘“yes” =the species was or has been observed on the site;

e ‘likely” = a medium to high probability that a species uses the site;

e ‘“potential” = suitable habitat for a species occurs on the site, but there is insufficient information
to categorise the species as likely to occur, or unlikely to occur;

e ‘“unlikely” = a very low to low probability that a species uses the site; and

e “no” = habitat on the site and in its vicinity is unsuitable for the species.

Note that assessments for the likelihood of occurrence were made both prior to and following field
survey. The pre-survey assessments were performed to determine which species were potentially
‘affected species’, and hence determine which sorts of habitat to look for during field survey. The post-
survey assessments to determine final ‘affected species’ were made after observing the available
habitat on the site first hand.
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3.2 Site inspection

The subject site was surveyed for approximately two person hours on 4 December 2014 by Senior
Ecologist, Dr Enhua Lee, to determine biodiversity values on the subject site and the presence of
threatened species, populations and ecological communities. Qualifications are provided in Appendix
A, along with relevant licence details. The survey included vegetation mapping validation, photographs,
noting of habitat features such as hollow-bearing trees, and recordings of signs of fauna usage.

During the survey, temperatures were mild to warm and the sky was overcast. The maximum
temperature for the day, recorded at Gosford, reached 29.1°C (Bureau of Meteorology [BOM] 2014).
There was some light rain during survey, but most fell following survey (6.2 mm for the day; BOM 2014).
Further detail of the methodology used for the flora and fauna assessment has been provided below.

The subject site is 0.47 ha, while the area of ground disturbance is 0.33 ha. The subject site is just
beyond the “small site” (0.1 ha) described in the guidelines (Murray et al. 2002), thereby requiring a
more detailed site inspection. The recommended minimum guidelines were considered for this
assessment, but based on the size of the site, level of disturbance, position in the landscape and
absence of corridors, a more streamlined assessment cognisant of the site’'s small size, was devised.
Our methods are described in more detail in the following sections.

3.2.1 Validation of vegetation communities and threatened flora and fauna species searches

Vegetation validation was undertaken by ground-truthing the vegetation communities mapped for the
subject site and adjacent areas (see Figure 3). Ground-truthing of vegetation communities and
searches for threatened flora and fauna species were undertaken through random meander traverses.
The traverses were undertaken on all accessible parts of the subject site and looking down at
vegetation from the road where terrain was steep and vegetation was dense (i.e. southern end of the
subject site); however, traverses focussed on areas where native vegetation, microhabitats, or other
types of potential fauna habitat were present.

During traverses of the subject site, all visible vascular flora and fauna species encountered were
recorded, and dominant flora species in the canopy, mid-storey and under-storey were noted. Flora
species were identified to the lowest taxonomic level possible. Where threatened flora or fauna species
were encountered, their locations were marked using a Global Positioning System (GPS).

No measurements of cover abundance for flora species, within vegetation survey plots or otherwise,
were undertaken. Further, no targeted fauna survey was undertaken. The subject site did not contain
the sensitive matters listed in the guideline checklist for surveying small sites: rainforest, coastal
dunes/headlands, wetlands and swamps, dams/ponds/watercourses/riparian areas, vegetation
communities listed in Sections 5.7 or 5.8 of the guidelines, vegetation communities listed in Appendix
5.13 of the guidelines. However, the subject site contained Koala feed trees. The feed tree species in
the subject site, Eucalyptus pilularis, is not a preferred feed tree species listed under Schedule 2 of
SEPP 44. Rather, it is a supplementary feed tree species listed in the guidelines. The Flora and Fauna
Survey Guidelines: Lower Hunter Central Coast Region 2002 (Murray et al. 2002) only requires further
assessment for Koala (vegetation mapping and Koala habitat identification and activity levels) if sites
contain greater than 15% Schedule 2 tree species.

3.2.2 Flora and fauna habitat

The presence of potentially important habitat features for flora and fauna, such as hollow-bearing trees,
potential nesting or roosting sites, rocky outcrops, water bodies, Koala preferred feed tree species (as
listed in Schedule 2 of SEPP 44), and winter-flowering eucalypts were recorded during traverses
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