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1 Iintroduction

1.1 Citation

i This document should be cited as the “Gracemere Springs Local Plan Revision A July 2013"
(hereafter the “Local Plan”).

1.2 Subject Land

2. The preliminary approval applies to land described as Lot 4 on SP119672 and Lot 1 on RP848973 (“the
subject land"), located at 70 & 104 Washpool Road, Gracemere, respectively. Refer to the attached plans
provided in Schedule 2 (Mapping)

1.3 Varying effect of the Preliminary Approval: Section 242 Sustainable Planning Act 2009
3. For the purpose of section 242(3) and (5) of the Sustainable Planning Act 2009, in relation to:

(a) the material changes of use;

(b) development relating to the material changes of use; and

(c) the development.

4, This preliminary approval states development that is:

(@) exempt development;

(b) self-assessable development;

(c) development requiring compliance assessment;
(d) code assessable development; and,

(e) impact assessable development.

and identifies the relevant codes for the development.

B, For the purpose of section 242(6) of the Sustainable Planning Act 2009, to the extent this preliminary
approval

states development that is:
(a) exempt development,

) self-assessable development;

c) development requiring compliance assessment;
) code assessable development; and,

) impact assessable development.

6. and identifies the relevant codes for the development.

7. In a way that the above is different from a local planning instrument, this preliminary approval prevails.

) e
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When Development Approval Lapses if Development is not started: Section 341
Sustainable Planning Act 2009

For the purpose of section 341(1)(b) of the Sustainable Ptanning Act 2009, to the extent this development
approval is for a material change of use, this development approval lapses if the first change of use under
this development approval does not start within 10 years starting on the day this development approval
takes effect.

For the purpose of section 341(2)(c) of the Sustainable Planning Act 2009, to the extent this development
approval is for reconfiguring a lot, this development approval lapses if a plan for the reconfiguration is not
given to the local government within 10 years starting on the day this development approval takes effect.

For the purpose of section 341(3)(b) of the Sustainable Planning Act 2009, to the extent this development
approval is for development other than a material change of use of premises or reconfiguring a lot, this
development approval lapses if the development does not substantially start within 15 years starting on
the day this development approval takes effect.

No condition requiring completion within a particular time: Section 346(1)(e) Sustainable
Planning Act 2009

For the purpose of section 346(1)(e) of the Sustainable Planning Act 2009, there is no condition requiring
the completion of the development within a particular time.

Using the Preliminary Approval

Assessment Levels

This Local Plan has been prepared in accordance with the Sustainable Planning Act 2009 (the “Act”) as a
framework for managing development in a way that advances the purpose of the Act.

In seeking to achieve this purpose, the Local Plan sets out the intention for the future development in the
subject land.

The Local Plan applies to the subject land including all premises, roads, drainage reserves, parks and
internal waterways.

Definitions and Interpretation
Where the Local Plan uses terms which are defined in the Sustainable Planning Act 2009, they are taken
to have the same meaning as defined in the Sustainable Pfanning Act 2009.

The use definitions listed in Schedule 1 are the definitions for the purpose of the “Local Plan”,

Assessment Levels for Development
This preliminary approval identifies self assessable, compliance assessable, code assessable and impact
assessable development through:

a) Tables of Development Assessment for material change of use; and,
b) Tables of Development Assessment for other development.
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18.  If a development proposal is identified as having a different assessment level under any of the Tables
mentioned above, the higher assessment level applies.

2.4 Variations to the Planning Scheme

19.  The following table provides detail of which sections of the Fitzroy Shire Planning Scheme 2005 (as
amended 25 September 2009) are to be varied, including the Development Assessment Tables that will
be affected by this Preliminary Approval application.

Table 1 Proposed Variations to Planning Scheme

FITZROY SHIRE PLANNING SCHEME 2005 PROPOSED VARIATION

Zoning and Interpretation
Rural Zone Variations are sought to nominate the subject site as the
following zones:

» Low Density Residential Zone

» Open Space Zone
The permitted uses within these zones varying from those
permitted in the Rural Zone.

"Use and Administrative definions

All use and administrative definitions have been adopted
in accordance with the QPPs (version 3.0). The following
definitions have been specifically adopted as part of this
Local Plan:

Advertising device

Community use

Dual occupancy

Dwelling house

Home based Business

Park

Multiple dwelling

Outdoor sport and recreation

Sales office

Utility installation

Economic Resources Overlays The Preliminary Approval is to override these two
»  The Agricultural Land Class Overlay overlays.

Natural Features and Conservation Overlays

The Agricultural Land Class Overlay
p  The Wetlands Overlay

Despite part of the subject land being mapped as under
the planning scheme, the site is not considered to be
‘Strategic Cropping Land' or ‘Potential Strategic Cropping
Land' as defined under the Strategic Cropping Land Act
2011. The development of the subject site for residential
purposes will not result in a loss of good quality
agricultural land and will not result in any negative impacts
on nearby ‘potential’ strategic cropping land. The subject

(7
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| site represents an appropriate and logical extension of
urban residential land due to its location in close proximity
to the newly established residential estates to the north of
the site. The availability of essential urban infrastructure
(water, sewerage, roads, electricity and
telecommunications) provides an ‘in-sequence’ extension
to the existing Residential Precinct.

The Wetlands Overlay

The planning scheme identifies an inland wetland on the
subject land; however, the mapped wetland is actually a
man-made dam and provides no environmental value or
significance. This existing dam will be filled as part of the
proposed development. The proposed stormwater
management sfrategy seeks to maintain the natural
flowpaths through the site where possible and minimise
the realignment of existing flowpaths.

Rural Zone Code The Local Plan proposes alternate design outcomes for
Home Based Business Code the above mentioned land uses, to those proposed in the
House Code Codes of the planning scheme, and seeks to

Development Standards Code replace/override the planning scheme codes.

Development Standards — Reconfiguring a Lot Code
Reconfiguring a Lot Code
Residential Accommodation Code

Supporting technical reports and planning merit that has
been included as part of this development application,
provides justification for the proposal.

Development Assessment Tables
The Development Assessment Tables provided within the
Local Plan override those assessment tables within the
planning scheme.

Rural Zone
»  Material Change of Use
»  Other Development

Overlays
¥ The key variations include changes to use definitions in

accordance with the QPPs (version 3.0) and overlays not
being applicable for future applications as a result of a
nominated development footprint and associated zones.

| Dual occupancies, home-based businesses and sales
offices (includes display homes) within the proposed
estate will be Self Assessable, where complying with the
relevant self assessment outcomes.

Multiple dwellings will be code assessable, where
| complying with minimum lot size requirements.

Provisions for code assessable small lots (of less than
600m?) have been included, where satisfying specific
small lot design criteria,

REVISION A L{
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| The level of assessment for rearranging boundaries has
been lowered to self assessable.

Reconfiguring of lots in accordance with schedule 4, table
3 of the Sustainable Planning Regulation 2009 has been
nominated as exempt.

Reconfiguring of lots in accordance with schedule 18,
table 1 of the Sustainable Planning Regulation 2009 has
been nominated as compliance assessment.

'
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3  Gracemere Springs Local Plan Code

3.1 Code Applicability
20.  This code applies to assessable development:

(a) within the Local Plan area as shown on the proposed Lot Reconfiguration Plans contained within

Schedule 2 (Mapping); and
(b) identified as requiring assessment against the Local Plan by the tables of assessment in Section

2.3 - Assessment Levels for Development.

3.2 Compliance with the Code
20.  The following rules apply in determining compliance with the Gracemere Springs Local Plan Code for

selfassessable development:

(@)  Development must comply with the applicable acceptable outcomes of the Gracemere Springs

Local Plan Code.
(b)  Where development does not comply with the applicable acceptable outcome of the applicable

code the development becomes assessable development.

21. The following rules apply in determining compliance with the Gracemere Springs Local Plan Code for
code and impact assessable development:

(a)  development complies with the code if it complies with the intent of the code;

(b)  development which complies with the performance criteria complies with the code and the intent of
the code;

(c)  where acceptable solutions are identified for a performance criteria, development which complies
with the acceptable solution complies with the performance criteria and the intent of the code; and,

(d)  where development requiring impact assessment does not comply with the code it is inconsistent
with the code.
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3.3 Levels of assessment — Material change of use
22, The following tables identify the levels of assessment for development being a material change of use in a
zone and the applicable assessment criteria.

Table 2 Levels of assessment - Low Density Residential Zone

Low Density Residential Zone

Note:
1. For self assessable development only the acceptable outcomes of an applicable code apply.

2. Development identified in this table of assessment as self assessable that does not comply with the acceptable

outcomes of the applicable code is code assessable.

Level of assessment Assessment criteria

-

Dual occupancy Self assessable Gracemere Springs Local Plan Code

Dwelling house Exempt

Secondary dwelling Self assessable Gracemere Springs Local Plan Code

Multiple dwelling Code assessable where located on a | Gracemere Springs Local Plan Code
lot with an area of at least 900m?

All other defined uses in the Impact assessable

residential activity group

AR
b ﬂfgm*&?’% i

Home based busmess

Exempt lf for a home ofﬁce

Self assessable Gracemere Springs Local Plan Code
Sales office Self assessable Gracemere Springs Local Plan Code
All other defined uses in the Impact assessable

business activity group

AII def ned uses in the mdustry | Impact assesahle
activity group

Comuni use - Self assessable |f - ‘ Gaceme Spnns Lcal Plan Code

(a) located on Council owned or
controlled land; and
(b) undertaken by or on behalf of the

Council.
Emergency services Code assessable Gracemere Springs Local Plan Code
All other defined uses in the Impact assessable

Commumty actmty group

Park D B Exempt o

All other defined uses in the sport | Impact assessable
and recreation activity group

LY P
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Exempt

Impact assessable if not otherwise
specified.

activity group

(Definitions)

All other defined uses in the other | Impact assessable

Any use notdﬁned in Schedule 1

Impact assessable

REVISION A
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Table 3 Levels of assessment - Open Space Zone

Open Space Zone
Note:
1. For self assessable development only the acceptable outcomes of an applicable code apply.
2. Development identified in this table of assessment as self assessable that does not comply with the acceptable
outcomes of the applicable code is code assessable.

Level of assessment Assessment criteria

All defined uses in the residential | Impact assessable
activity group

Food and drink outlet Self assessable if- Gracemere Springs Local Plan Code

(a) located on Council owned or
controlled land;

(b) conducted in association with an
open space use on the same site;

(c) not including a drive-through
facility; and

(d) having a gross leasable floor area
not exceeding 150m?2.

Market Exempt if:-
(a) conducted by a not-for-profit
organisation; and

(b) located on Council owned or
controlled land.

Code assessable if not otherwise Gracemere Springs Local Plan Code
specified.

All other defined uses in the Impact assessable
business activity group
- - T ";‘t“‘f'#%a"m

£
Va s #".&.u— e

AII defanecl uses in the mdustry |mpa assessable
activity group

qnewi* ﬁ
- Commun

Community use v Self assessable if:- S Gracemere Spnngs Local Plan Code

(a) located on Council owned or
controlled land; and

(b) undertaken by or on behalf of

the Council.
Emergency services Code assessable Gracemere Springs Local Plan Code
All other defined uses in the Impact assessable

Community activity group

REVISION A ﬁ
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Self assessable if:- Gracemere Springs Local Plan Code

(a) located on Council owned or
controlled land;

(b) undertaken by or on behalf of the
Council or a notfor profit
community organisation; and

(c) the gross floor area of any
building associated with the use
does not exceed 150m?2.

Park Exempt

All other defined uses in the sport | Impact assessable
and recreation activity group

A%

Impact assessable

Exempt

Impact assessable if not otherwise
specified.

All other defined uses in the other | Impact assessable
activity group

i i s :
Any use not defined in Schedule 1 | Impact assessable
(Definitions)

iz,
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Levels of assessment - Other development

23.  The following tables identify the level of assessment for reconfiguring a lot, operational work and building

work.

Table 4 Levels of assessment - Reconfiguration of a lot

Note:

Reconfiguration of a Lot

1. For self assessable development only the acceptable outcomes of an applicable code apply.
2. Development identified in this table of assessment as self assessable that does not comply with the acceptable
outcomes of the applicable code is code assessable.

Regulation 2009, schedule 18,
table 1 applies.

Zone Level of assessment Assessment criteria

If the Sustainable Planning Exempt

Regulation 2009, schedule 4,

table 3 applies.

If rearranging the boundaries Self assessable Gracemere Springs Local Plan Code
of a lot by registering a plan of

subdivision.

If the Sustainable Planning Compliance assessment As per Sustainable Planning

Regutation 2009, schedule 18.

Low density residential zone

Impact assessable if -

(a) creating one or more additional lots in
the Low Density Residential Zone; and
(b) not complying with the minimum lot
size specified in the Gracemere Springs
Local Plan Code.

All Zones

Code assessable if -

(a) involving the subdivision of an
existing or approved building that
subdivides land; or

(b) not otherwise specified in this table
as being impact assessable
development.

Gracemere Springs Local Plan Code

REVISION A
JULY 2013
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Table 5 Levels of assessment - Operational work

Note:

Development

Operational work involving
engineering work and/or

1. For self assessable development, only the acceptable outcomes of an applicable code apply.
2. Development identified in this table of assessment as self assessable that does not comply with the acceptable

outcomes of an applicable code is code assessable.

Self assessable if the associated

Operational Work - All Zones

Level of assessment Assessment criteria

P i e R SN T
T Jeli

Gracemere Springs Local Plan Code
material change of use is self

engineering work and/or
landscaping work associated with
reconfiguring a lot

Operational work involving
excavation and filling associated

landscaping work associated with | assessable.

amatertal change of use Code assessable if the associated Gracemere Springs Local Plan Code
material change of use is self
assessable.

Operational work involving Code assessable Gracemere Springs Local Plan Code

»ﬁﬂ 7 bV S
Exempt if involving cumulative
excavation or filling of not more than

of use or reconfiguring a lot

with a material change of use or | 50m3 of material.

reconfiguring a lot Self assessable if the associated Gracemere Springs Local Plan Code
material change of use is self
assessable.
Code assessable if not otherwise Gracemere Springs Local Plan Code
specified.

Excavating or filling (other than Exempt if -

the placement of topsoil) not (a) on a lot having an area greater than

associated with a material change 5,000m2 and:

(b) cumulatively involving not more than
150m? of material.

Code assessable if not otherwise Gracemere Springs Local Plan Code
specified.

e 2
Self assessable if for a sign type
described in the Gracemere Springs
Local Plan Code.

Code assessable if not otherwise made | Gracemere Springs Local Plan Code
self assessable or impact assessable.

Impact assessable if a third party sign
erected on land other than land owned or
controlled by the Council and used for
sport and recreation purposes.

REVISION A
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o R T o

Operational work involving
vegetation clearing

NOT

Operational work not otherwise

specified in this table.

Exempt! if:-
{a) exempt vegetation clearing; or
{b) in accordance with the conditions of

a current development approval:-

(i) for material change of use,
reconfiguring a lot or other
operational work; or

(ii) for building work associated with

the establishment of a new
dwelling house.

F R = o P
310 s taoie o

Exempt

! Vegetation clearing which is exempt for the purposes of the Gracemere Springs Local Plan Code may be subject to
assessment under State and/or Federal legislation.

REVISION A
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Table 6 Levels of assessment - Building work

Building Work - All Zones

Note:
1. This table only applies to building work not associated with a material change of use.

2. For self assessable development only the acceptable outcomes of an applicable code apply.
3. Development identified in this table of assessment as self assessable that does not comply with the acceptable

outcomes of the applicable code is code assessable.
Development Level of assessment
Exempt if involving minor building work.

Assessment criteria

Building work

Self assessable if the applicable use Gracemere Springs Local Plan Code
code identifies acceptable outcomes
applicable to self assessable
development.

Code assessable if not otherwise Gracemere Springs Local Plan Code
specified above.

¢ ¢
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35 Zones

3.5.1 Preliminary

24, Zones organise the Local Plan area in a way that facilitates the location of preferred or acceptable land
uses.

25.  Zones are mapped and included in Schedule 2 (Mapping).

26. The levels of assessment for development in a zone are in Section 2.3 - Assessment Levels for
Development.

27.  Assessment criteria for zones are contained in a zone code.

28.  Each zone code identifies the following:
(a)  the purpose of the code; and
(b)  the overall outcomes that achieve the purpose of the code.
(c)  The following are the zone codes for the Local Plan:
()  Low Density Residential Zone; and
(i)  Open Space Zone

3.5.2 Low Density Residential Zone Code
Application
This code applies to assessable development:-

(a)  within the Low Density Residential Zone as identified on the zoning maps contained within Schedule 2
(Mapping); and

(b) identified as requiring assessment against the Low Density Residential Zone Code by the tables of
assessment in Section 2.3 — Assessment Levels for Development.

Purpose and Overall Outcomes

(1) The purpose of the Low Density Residential Zone Code is to provide for predominantly low density, low-
rise residential activities on conventional sized urban residential lots. Whilst primarily intended to
accommodate dwelling houses, dual occupancies and multiple dwellings may also be located in identified
areas, along with other residential activities and small-scale services and facilities that cater for local
residents.

(2)  The purpose of the Low Density Residential Zone Code will be achieved through the following overall
outcomes:-
(a)  development provides for an attractive, open and low density form of urban residential living;
(b)  development provides for low density housing types, primarily in the form of dwelling houses, dual
occupancies and limited multiple dwellings;
(c)  home based businesses that integrate work and family and are compatible with local residential
amenity are also encouraged fo establish in the zone;
(d)  development provides for an efficient pattern of land use and infrastructure that:-
()  creates walkable and legible residential neighbourhoods that integrate with active transport
networks and are well connected to activity centres, employment nodes, open space and
recreational areas, community facilities and educational opportunities; and,

Yol
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(i) maximises the efficient extension and safe operation of infrastructure:

(e)  development provides for a range of lot sizes, including small residential lots;

(f development is designed and located in a manner which makes a positive contribution to the
streetscape and is sympathetic to the existing and intended scale and character of surrounding
development;

(g)  development incorporates a high level of residential amenity, personal health and safety and
protection for property;

(h)  development for residential activities adjacent to rural land does not interfere with the existing or
ongoing use of rural land for productive agricultural purposes;

(i) development is located, designed and operated to be responsive to the region's sub-tropical
climate and minimises the consumption of energy and water:

(i) development avoids as far as practicable, or where avoidance is not practicable minimises and
otherwise mitigates, adverse impacts on ecologically important areas, including creeks, gullies,
waterways, wetlands, coastal areas, habitats and vegetation through location, design, operation
and management;

(k)  development is designed and sited to sensitively respond to the physical characteristics and
constraints of land, including flooding, steep slopes, landslide hazard and bushfire hazard where
applicable;

1) development is provided with the full range of urban services to support the needs of the
community, including parks, roads and transport corridors, pedestrian and cycle paths, reticulated
water and sewerage (where available or planned to be made available), stormwater drainage and
electricity and telecommunication infrastructure; and,

(m)  development does not adversely impact on the continued operation, viability and maintenance of
existing infrastructure or compromise the future provision of planned infrastructure.

REVISION A g
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3.5.3 Open Space Zone Code

Application

This code applies to assessable development:-

(a)  within the Open Space Zone as identified on the zoning maps contained within Schedule 2 (Mapping);
and

(b) identified as requiring assessment against the Open Space Zone Code by the tables of assessment in
Section 2.3 - Assessment Levels for Development.

Purpose and Overall Outcomes

(1) The purpose of the Open Space Zone Code is to provide open space and park functions and those uses
which are associated with the safe and comfortable public use of those areas. The zone may also
accommodate open space required for drainage or amenity purposes. Where required to meet community
needs, development may include shelters, amenity facilities, picnic tables, and playgrounds and
infrastructure to support safe access and essential management.

(2)  The purpose of the Open Space Zone Code will be achieved through the following overali outcomes:-

(a)  development predominantly provides for parks and other small scale and low intensity recreation
activities that primarily cater for the informal active recreation needs of residents and visitors;

(b)  limited other uses which are ancillary to and support the use and enjoyment of open space may
also be established in the zone;

(c) open space may be also used for temporary or periodic uses or events, such as markets or
outdoor entertainment events, where these uses are of a scale that can be reasonably
accommodated by the existing open space facilities and do not unduly impact on the amenity and
character of the surrounding area;

(d)  existing and planned open space is protected from the intrusion of incompatible uses that may
compromise or conflict with the primary use of the open space for small scale and low intensity
recreation activities;

(e)  where practicable, areas of open space are connected to other parts of the broader regional open
space network;

() development provides a high level of amenity and mitigates the potential for land use conflicts with
existing and planned development in the locality;

(9) the scale, intensity and built form of development is compatible with the existing and intended
scale and character of the streetscape and surrounding area;

(h)  development is located, designed and operated to be responsive to the region's sub-tropical
climate and minimises the consumption of energy and water;

(i) development protects and enhances the informal character and amenity of open space;

()  development avoids any adverse impacts on ecologically important areas, including creeks,
guliies, waterways, wetlands, coastal areas, habitats and vegetation through location, design,
operation and management,

(k)  development is designed and sited to sensitively respond to the physical characteristics and
constraints of land, including flooding, steep slopes, landslide hazard and bushfire hazard where
applicable;

(1) development encourages public transport accessibility and use and provides for pedestrian, cycle
and vehicular movement networks that maximise connectivity, permeability and ease of movement
within and to open space areas,

X7
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(m)  development provides for infrastructure and services that are commensurate with the location and
setting of the open space and the nature and scale of development that is intended to occur in the
Zone; and,

(n)  development does not adversely impact on the continued operation, viability and maintenance of
existing infrastructure or compromise the future provision of planned infrastructure.
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4  Assessment Criteria

The following table provide the assessment criteria for assessable development within the Gracemere Springs Local Plan
area.

Table 7 Criteria for assessable development

Performance Outcomes Acceptable Outcomes

Development in the Gracemere Springs Local Plan Area Generally (All Zones)

PO1 Development in the Gracemere Springs Local No acceptable outcome provided.
Plan area contributes to the creation of high
quality, attractive, environmentally
responsible and  sustainable residential
neighbourhoods which:-
(a) are integrated  with  existing
neighbourhoods;
(b) have legible and permeable local road
systems;

(c) provide for the coordinated provision of
infrastructure; and
(d) retain, enhance and connect native
vegetation areas and other ecologically
important  areas, and  avoid
development of land otherwise subject
to constraints.
PO2 Development in the Gracemere Springs Local | AO2 No acceptable outcome provided.
Plan area provides for the establishment of a
mix of lot sizes and dwelling types, including
dual occupancies and multiple dwellings in a
configuration that does not adversely impact
upon the character or amenity of the
surrounding area.
PO3 Development improves local connectivity by AO3 No acceptable outcome provided.
providing pedestrian and cycle connections to
and between key local destinations,
employment areas and recreational facilities.

Development in the Low Density Residential Zone Generally

Development in the Low Density Residential

Zone provides for lot sizes and a

configuration of lots that is sympathetic to the

character and identity of the Gracemere

Springs Local Plan area.

PO5 Development within the Low  Density AO5 No acceptable outcome provided.

Residential Zone:-

(a) is designed to sensitively respond to
site characteristics; and

(b) provides for an interconnected, legible
and permeable system of local roads,
pedestrian, cycle and open space

No acceptable outcome provided.

REVISION A

JULY 2013 GRACEMERE
SPRINGS



GRACEMERE SPRINGS LOCAL PLAN
WASHPOOL ROAD, GRACEMERE

Performance Outcomes

| Landscaping in the Gracemere Springs Local Plan Area Generally (All Zones)

PO8

eelomenl in the Gracemere Springs Local

eveiopment prtects or enhances the

Plan area provides for landscaping that
contributes to and creates a high quality
landscape character for the site, street and
local area by:-

{a) being sensitive to site conditions,

natural landforms and landscape
characteristics;
(b) protecting and enhancing native

vegetation; and,
{c) being of an appropriate scale to
integrate successfully with
development.

Development provides for landscaping which
is designed and sited to ensure the stability of
soils and minimise erosion.
within Gracemere Springs Local

{ e

Landcaping

Plan area does not have the ability to
compromise the function or integrity of
essential infrastructure.

Local Plan area is provided with a stormwater

drainage system which:-

(a) makes adequate provision for drainage of
the premises to a lawful point of
discharge; and

(b) ensures the development is adequately
drained, and stormwater is managed and
lawfully ~discharged without altering

stormwater  drainage  characteristics

external to the site

= T
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Acceptable Outcomes

AO7

“A010

No accptble oufme providd.

3%

Any landscaping proposed adjacent to water |
supply or sewerage infrastructure must be
located a minimum of 1.0 metre clear of the
infrastructure. Small shrubs  and

groundcover is acceptable.

Development isrovie with a stormwater
drainage system which is designed and

constructed in accordance with the
Stormwater Management Plan for the
Gracemere Springs Local Plan area.

Stormwater discharges are in accordance

environmental values and water quality with the Stormwater Management Plan for
objectives of receiving waters or buffer areas the Gracemere Springs Local Plan area.
within or downstream of a Gracemere
Springs Local Plan area.
PO11 Treatment systems that use natural | AO11 No acceptable outcome provided.
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processes and materials are used wherever
practicable to enhance biodiversity and
landscape benefits.

24

Acceptable Outcomes

Transport and Parking in the Gracemere Springs Local Plan Area Generaﬂy (All Zones}

PO13

Development ithin the Gracemere Springs
Local Plan area provides on-site car parking
for the demand anticipated to be generated
by the development.

network of footpaths, shared pathways and

cycleways that:-
(a) achieve a high level of safety and
accessibility;

(b) provide for safe and convenient joint
usage; do not compromise the
operation of or access to other
infrastructure and services; and,

(c) are well lit and located where there is
casual surveillance from  nearby

premises and / or roads.

Site works are designed unertaken

having regard to the following aims;

(a) Efficient and economical design;

(b) Enhancement of the environmental
character of the site whilst maintaining
the natural features of the site;

{c) Provision of safe conditions for
construction commensurate with the
proposed purpose of the development;

(d) Equality of building conditions for
residential development; and

{e) Minimal impact on adjoining properties

and developments.

Devlomnt rovides a conveniently !td ;

{a) Footpths,

Development prowdes on-31te car parkmg
spaces at the minimum rates outlined in
Table 9 and design standards in
accordance with Table 10.

shared paihways and
cycleways are provided in accordance
with relevant reconfiguration of a lot
approvals; and,

(b) Where not otherwise address the
Capricorn ~ Municipal  Development
Manual.

All S|te works are demgned in accordance

with:

{a) The relevant reconfiguration of a lot
approvals; and,

{b) Where not otherwise addressed, the

Capricorn  Municipal Development

Manual:

(i) Design Guideline D1 (Geometric
Road Design);

(i) Design Guideline D5 (Stormwater
Drainage Design);

(iii) Design ~ Guideline D6  (Site

Regrading); and

(iv) Design Guideline D7 (Erosion
Control and
Management).

Stormwater

Approprite connections are ided to

PO15 Development is provnded wnth mfrastructre A15.1
services and utilities appropriate to its setting reticulated sewerage, water  supply,
and commensurate with its needs. stormwater  drainage, electricity and
telecommunications services at no cost to
REVISION A
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Performance Outcomes Acceptable Outcomes

the Council, including provision by way of
dedicated road, public reserve or as a
minimum by way of easements to ensure
continued access is available to these
services.

A15.2 (@) Al water supply infrastructure is
designed in accordance with relevant
reconfiguration of a lot approvals; and;

(b) Where not otherwise address the
Capricorn  Municipal  Development
Manual Design, Guideline D11 (Water

Reticulation).
A15.3 {a) All sewer infrastructure is designed in
accordance with relevant

reconfiguration of a lot approvals; and;

(b) Where not otherwise address the
Capricorn  Municipal Development
Manual Design, Guideline D12
(Sewerage System).

A15.4 All roads are designed in accordance with:-

(a) The relevant reconfiguration of a lot
approvals; and,

(b) Where not otherwise addressed, the
Capricorn  Municipal  Development
Manual:

(i) Design Guideline D1 (Geometric
Road Design);

(i) Design Guideline D2 (Pavement
Design); and

(iii) Design Guideline D4 (Subsurface
Drainage Design).

A15.5 Al vehicle accesses are designed in

accordance with the Fitzroy Shire Council

Standard Drawings Nos. 13, 14 and 26 as

appropriate.

A15.6 Each newly created lot is provided with the

necessary conduits, cables, meters and

poles for the connection of electricity; the
standard of which is specified by the
relevant electricity authority.

A15.7 Each newly created lot is provided with the

necessary cables and connections for the

supply of telecommunications; the standard
of which is specified by the relevant
telecommunication authority

e s

LYy
REVISION A “ !

JULY 2013 GRACEMERE
SPRINGS



GRACEMERE SPRINGS LOCAL PLAN
WASHPOOL ROAD, GRACEMERE

Performance Outcomes

(a) does not cause environmental harm;
(b) does not impact adversely on visual

amenity or privacy; extent of excavation (cut) and fill
(c) maintain natural landforms as far as does not involve a total change of
possible; and more than 1.5 metres relative to the
{(d) is stable in both the short and long natural ground level at any point; or
term. (i) in other areas, the extent of

26

Acceptable Outcomes

(a) on sites of:-
(i) On slopes greater than 15% the

excavation (cut) and fill does not
involve a total change of more than
1.0m relative to the natural ground
level at any point;
(b) retaining walls are no greater than 1.0
metre high;
(c) all stored material is:-
(i} contained wholly within the site;
(ii) located in a single manageable area
that does not exceed 50m2.
(d) any batter or retaining wall is structurally
adequate.

PO17

Filling or excavation does not result in any
contamination of land or water, or pose a
health or safety risk to users and neighbours
of the site.

Advertising Devices

"PO18

The menty of an adjacent area is not
detrimentally affected by any development.

The 5|ze and Iocauon of an advertlsmg de\nce
associated with a non-residential use is not to
adversely affect the visual amenity of the
locality

AO17

T An advert:smg dewce mustbetemporary in

Development provides that:-

(a) no contaminated material is used as fill;

(b) for excavation, no contaminated
material is excavated or contaminant
disturbed

nature and relate to the sale of land or the
development of the Gracemere Springs
local plan area.

A018.2

An advertssmg dewce is a maximum S|gn

The estate advertising device is consistent
with the requirements of Table 14 -
Advertising Device Requirements

face of 3m? in size where not affixed to a
structure.

PR ATERE o R e TR
e W ,.
Vs Qrﬁ&.”fu@" T

An advertising device is not illuminated.

The dual occupancy is located on a site

which is convenient to local services and has
sufficient area and dimensions to
accommodate the dual occupancy and

"A020

The dual occupancy is Iocated on acorner
site
OR
The dual occupancy is located on a site with

2 |n accordance with Schedule 1 (Definitions) a reference to a ‘dual cccupancy’ in the Local Plan includes a reference to any home office

and all outbuildings, structures and works normally associated with a dual occupancy.
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Performance Qutcomes

associated access, parking, landscaping and
setback requirements.

- i
The height of the dual occupany is
consistent with the preferred character of a
local area and does not adversely impact on
the amenity of adjacent premises having
regard to:-
(a) overshadowing;
(b) privacy and overlooking;
{c) views and vistas;
(d) building appearance; and
(e) building massing and scale as seen from
neighbouring premises.

(a) is of a scale that is compatible with
surrounding development;

(b) does not present an appearance of bulk
to adjacent premises, road or other
areas in the vicinity of the site;

(c) maximises opportunities for the retention
of existing vegetation and allows for soft
landscaping between buildings;

(d) allows for adequate area at ground level
for outdoor recreation, entertainment,
clothes drying and other site facilities;
and

(e) facilitates on-site stormwater

management and vehicular access

The dual occupancy is designed and

constructed to:

(a) provide an atiractive address to all street
frontages;

{b) make a positive confribution to the
preferred streetscape character of the
locality;

{c) provide shading to walls and windows of
the dual occupancy;

(d) minimise opportunities for residents to
overlook the private open space areas of
neighbouring premises; and

{e) maximise the retention of existing mature
trees within the frontage setback to retain
streetscape character.

Acceptable Outcomes

27

a minimum lot size of 800m2 and a minimum
width of 15 metres {measured 4.5 metres

8.5m in height.

“The site cover of the dual ocupncy
not exceed 50%.

does

The dul occupancy is setback at least 4.5
metres from any street frontage with any
associated garage or carport setback at
least 6 metres.

A023.2

The dual occupancy, including any garage

or carport associated with the dual

occupancy, is setback from any side or rear
property boundary in accordance with the
following:

{a) 1.5 metres for any part of the building
that is 4.5 metres in height or less;

{b) 2 metres for any part of the building that
is higher than 4.5 metres but not higher
than 7.5 metres; and

{c) 2 metres plus 0.5 metres for every 3
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Performance Outcomes

PO25

The dual

Suff c1ent pnvate open space is provided to I

allow for the amenity and reasonable
recreation needs of the occupants of the dual
occupancy.

occupancy inorortes site

landscaping that:

(a) provides an attractive landscape setting
for the enjoyment and appreciation of
residents;

(b) integrates the development into the
surrounding urban landscape;

(c) effectively defines and screens private
open space and service areas;

(d) utilises native endemic vegetation as the
major planting theme; and

(e) maximises the retention of existing
mature trees in order to retain the
landscape character of the area.

The dual occupancy mcludlng burldlngsand ‘
outdoor spaces is designed to protect the
personal security and safety of residents by
ailowsng for natural survelllance

28

Acceptable Outcomes

A025.1

T Each delimg has a ciearly defi ned outdoor

metres of any part of the building that
exceeds 7.5 mefres in height.

living space which:

(a) has an area of at least 16m2; and

(b) has no dimension less than 4m; and

(¢) has access from a living area and

(d) has a slope of not more than 1 in 10; and
(e) provides visual privacy from another
outdoor living space by a window/balcony
screen

The site is fuily Iandscaped W|th turf and tree
and shrub species.

A025.2

A minimum 1 metre wide landscape buffer
strip is provided along the full length of the
street frontage (excluding driveways and
pathways).

A025.3

A 1.8 metre high solid screen fence is
provided along the full length of all side and
rear boundaries of the site.

A025.4

50% transparency

Fences are not provided along street
frontages.

OR

Fences to street frontages are not more
than 1.2 metres high or 1.8 metres high with

which is clearly identifiable and visible from
the street and driveway.

PO27 | Sufrcnent parkmg spaces are prowdedon the Kf)27 A minimum of1 car parklng spaces is
site to cater for residents and visitors. provided per unit plus 0.25 spaces per unit
for visitors (tandem parking is acceptable
where the vehicles are wholly within the
site).

PO28 The design and management of access, | AO28 The design and construction of car parking
parking and vehicle movement on the site areas and driveways complies with
facilitates the safe and convenient use of the AS2890.1
dual occupancy by residents and visitors.
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Performance Outcomes Acceptable Outcomes

The dual occupancy is provided with and : o the
connected to essential infrastructure and following in accordance with relevant
services. standards set by Council / the relevant
agency

{a) reticulated water supply

infrastructure;
(b) reticulated sewerage

infrastructure;

(c) asealed road;

(d) a lawful point of discharge and
any stormwater infrastructure
adjacent to the subject site;

{e) electricity and telecommunications
infrastructure.

A029.2 | Buildings, structures and driveways are not

located over water, sewer, stormwater or

electricity easements

S

. g LA ‘.‘,

The dual occupancy is provided with | A separate waste storage area is
adequate areas for the storage of waste and for each dwelling to accommodate the
recyclable items, in appropriate containers, permanent storage of waste and recyclable
which are convenient to use and service. items in standard waste containers

Home Based Business

e
ess is conducted

The home The. hore based. Busky

bona fide working from home activity. within:-

{a) a dwelling house or another enclosed
structure such as a shed or a garage on
the same site as a dwelling house; or

(b) a dual occupancy; or

(c) a multiple dwelling.

And

The total gross floor area used for the home

based business does not exceed 50m?.

A031.2 | An occupant of the dwelling house conducts

the home based business.

i i

The home based business is conducted such | AO32 The external appearance and character of
that buildings on the site retain a residential the dwelling is not modified to accommodate
appearance and character. the home based business.
Scale of Use and Protection of Resic LITRERRN A Y R
| PO33 Home-based business has a form and | AO33.1 | Any new building work to establish the home
appearance that does not significantly detract based business:
from local amenity. (i) does not result in a building or structure
v
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Performance Outcomes Acceptable Outcomes

that exceeds a maximum height of 8.5
metres, and
(i) does not increase the area covered by
buildings and structures to greater than
50% of the site area.
AO033.2 | Display goods and stored goods or
materials are not visible at the property
boundary.
AQ33.3 | There is only one sign related to the
business activity and the sign is:
(i) not greater than 0.3mZ in sign face;
(i) notilluminated; and
(i) wholly within the premises or on a fence
facing the road.
A033.4 | Activities do not include hiring out of
materials, goods, appliances or vehicles.
A033.5 | There is no repairing, servicing, cleaning or
loading of vehicles not normally associated
with use of premises as a dwelling unit.
A033.6 | Inclusive of vehicle trips associated with the
use of the dwelling house, no more than 10
vehicle trips per day (where 1 vehicle trip
equals arriving and departing the site) are
generated.
A033.7 | In Residential Zones, any commercial
vehicle parked on the site:
(i) does notexceed 2.5 tonnes, and
(i) is garaged within the curtilage of the
dwelling unit behind the building line.

AR L it S (s Y g
r but infrequent The market does not operate more
basis, so as not to compromise the viability of frequently than two days per week (whether
centre activities in centres and townships. the operating days are successive or
separate).
Markets provide, or have access to, adequate | AO34.2 | Carparking may be provided:
and convenient carparking. (a) on-site; or

(b) in public off-street carparks within
200 metres of the markets; or

(c) on-street carparks, not including
arterial roads, within 200 metres of
the markets.

Markets avoid creating adverse amenity | AO34.3 | Permanent and temporary structures, active

impacts for adjoining properties and maintain outdoor use area, car parking areas and

the visual and general amenity of the area. access ways and storage areas are set back

a minimum of 6 metres from any boundary

adjoining a property within a residential

R
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Performance Outcomes Acceptable Outcomes

a residential zone, the market operates
within the hours of 6:30am to 6:30pm.

Markets are designed to provide for:
(a) comfortable pedestrian movement; and
(b) emergency vehicle access.

Multiple dwellings

(a) take account of its setting and site
context;

(b) create an attractive living environment
for residents; and

(c) make a positive contribution to the
character of the street and local area.

AQ34.5

A clear movement path with a minimum
width of 3 metres is provided through or
around the market to enable emergency
vehicle access.

PO36

PO37

Multiple dwellings are located on a site which
has an area and dimensions capable of
accommodating a  well-designed  and

integrated multiple  dwelling  residential

development incorporating:-

{a) vehicle access, parking and
manoeuvring areas;

(b) private open space areas and

landscaping; and
{c) any necessary buffering to incompatible
uses or sensitive environments.

Koo

The height of the multiple dwellings is
consistent with the preferred character of a
local area and does not adversely impact on
the amenity of adjacent premises having
regard to:
(a) overshadowing;
(b) privacy and overlooking;
(c) views and vistas;
(d) building appearance; and
(e) building massing and scale as seen
from neighbouring premises.

dwellings are sited and designed in a |

manner which:-

(a) maximises the retention of existing
vegetation and allows for spaces and
landscaping between buildings; and

(b) allows sufficient area at ground level for
communal open space, site facilities,

AO36

AQ37

Multiple dwellings are located on a site with
a minimum lot size of 900mZ.

b5
The height of multiple dwellings does not
exceed two (2) storeys and 8.5 metres.

site cover plelins buil g

does not exceed 50%.

A038.2

Building setbacks comply with the following:

(a) Minimum setback of 2 metres to side
and rear boundaries

(b) Minimum setback of 6 metres to the
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Performance Outcomes

| Al dwellings, rooming units, private open
spaces and adjoining residential uses are
pravided with a reascnable level of privacy

Mullip[ dwelling are sited and dsge to:

resident and visitor parking, landscaping

and maintenance of a residential

streetscape.
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Acceptable Outcomes

T '?
* 5

AO39

T AO40

L
TR

(c) Minimum setback of 4 metres to the
Secondary Frontage

g T ) 2 A X
Windows to habitable rooms are not located
opposite one another unless views are
controlled by  screening  devices,
landscaping or design of the opening (e.g.
sill height).

= 7 3 CTRRERST 7 "
o » "
. SElRs ol

Multiple dwellings are sited and designed

contribute to a residential character and
achieve a high level of amenity for dwellings
within the Gracemere Springs Estate.

183 0 { i
Multiple dwellms use provide communal and
private open space and landscaping such
that residents have sufficient area to engage
in communal activities, enjoy private and
semi-private  spaces, and accommodate
visitors,

(a) provide a visibly clear pedestrian such that:
entrance to and from the building; (a) the main pedestrian entrance to the
(b) minimise the potential for pedestrian and building (or group of buildings) is
vehicular conflict; located on the primary street frontage;
(c) provide an active frontage to the street (b) access from the street to the entrance
or adjacent parkland or other public of the building(s) or individual dwellings
areas; and is easily discerned;
(d) promote casual surveillance of public (c) vehicular access to the site is separate
and semi-public spaces. from the pedestrian access; and
(d) street and parkland frontages comprise
“semi-active uses/spaces” such as
habitable rooms of dwellings or rooming
units, common recreation areas (indoor
and outdoor) and landscaped areas, to
facilitate casual surveillance.
PO41 Multiple dwelling uses address the street, | AO41 The number of dwellings, rooming units,

'

windows and balconies of habitable rooms
that address adjoining streets, communal
recreation areas and open spaces is
optimised.

SR T LR RTY
For all Multiple dwellings:
(a) Atleast 15% of the site area is provided
as communal open space exclusive of
required buffer strips.

(b) A 2 metre wide landscaped buffer strip
is provided along the full frontage of the
site.

{c) Each ground floor dwelling unit has a
courtyard or similar private open space
of not less than 15m? with a minimum
dimension of 3 metres directly
accessible from the main living area.

(d) Each dwelling unit above ground level
has a balcony or similar private open
space area of not less than 9m? with a
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Performance Outcomes Acceptable Outcomes

minimum dimension of 2.5 metres

directly accessible from the living area
of the dwelling or rooming unit.

{e) A minimum 1.8 metre high solid screen
fence is provided and maintained along
the full length of any side or rear
boundary.

Sales Office

PO43 The duration of the use of premises for a | AO43.1 | Where a display dwelling, display village or
sales office:- sales office the use operates for a maximum
(a) in the case of a display dwelling, display period of 2 years.

village or sales office does not extend OR
beyond a reasonable period required to Where a dwelling offered as a prize, the use
construct and complete sales within the operates for a maximum period of 3 months.
residential development or the applicable | AO43.2 | Any temporary building or structure
stage of the residential development; or associated with the operation of the sales
(b) in the case of dwelling offered as a prize, office is removed from the site within 14
does not extend beyond a reasonable days of the end of the period of operation
period of time to allow for promotion of and the site is left in a clean and tidy
the prize. condition.

PO44 The hours of operation of the sales office | AD44 The hours of operation of the sales office do
does not adversely affect the amenity of not commence before 8.00am or extend
nearby residential premises. later than 6.00pm.

PO45 The number of employees engaged in the | AO45 Where a display dwelling, dwelling offered
operation of the sales office doss not as a prize or sales office, a maximum of 2
adversely affect the amenity of nearby employees are engaged in the operation of
residential premises. the sales office at any one time.

OR
Where a display village, a maximum of 2
employees per display home are engaged in
the operation of the sales office at any one

time

046 ) “The sa[esocemrpoeit tandscapig AO46.1 | Private and public open space areas are
and fencing that:- turfed and landscaped.

(a) provides an attractive landscape setting | AO46.2 | A 1.8 metre high solid screen fence is
for the enjoyment and appreciation of provided to each side and rear boundary
staff and visitors; that has residential uses adjoining.

(b) integrates the development into the | AO46.3 | Fences to street frontages are not more
surrounding landscape; than 1.2 metres high or 1.8 metres high with

(c) effectively defines and screens private 50% transparency.

open space and service areas;
(d) protects the amenity of adjoining
dwellings.

CarFitfing

Sfﬁcient parking spaces are provided on the

M0,
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Performance Outcomes Acceptable Outcomes
site to cater for staff and visitors. provided (parking spaces may be provided
in tandem).
PO48 The design and management of access, | AO48 The design and construction of car parking
parking and vehicle movement on the site areas and driveways complies with
facilitates the safe and convenient use of the AS2890.1.

house by staff and visitors.

o

a TR B LR T S AR i

"" . . - ISRy A B3 eny Gt S s
PO49 Signage associated with the sales office is | AO49 Advertising devices:-
small, unobtrusive and appropriate to its (a) do not exceed a total sign face of 3m?
setting. (b) are only erected on the same lot on

which the sales office is established;
and
{c) do not include the use of bunting.

o WS SRR,

g o il o Tk

PR

RS

£ b b e LG AR L L gy il v St ootk . 2 h 1t £ 3
PO50 The sales office provides appropriate public | AO50 Public toilet facilities are provided where a
convenience facilities for users of the sales street contains 4 or more sales offices.
office.
Secondary Dwellings
POS1 Any secondary dwelling established in AO051.1 | The secondary dwelling does not exceed a
association with the dwelling house is:- gross floor area of 60m? The secondary
(a) small in scale and clearly ancillary to the dwelling shares a common wall and roof
dwelling house; and with the dwelling house.
(b) physically and visually integrated with OR
and connected to the dwelling house. The secondary dwelling is attached to the

dwelling house by a covered walkway not
longer than 2 metres.

A051.2 | The secondary dwelling is located under, to
the side, or at the rear of the main dwelling.

Sport and Recreation Uses

designed so as to be:-

(a) convenient to users; and

(b} compatible with the preferred character
of the local area.

PO53 The sport and recreation use:- AO53 No acceptable outcome provided.

(a) is effectively designed to meet the needs
of users having regard to the scale and
nature of the use; and,

(b} has buildings and structures that are fit
for purpose.

PO54 The sport and recreation use ensures that | AOS4 No acceptable outcome provided.

mechanical plant and equipment and storage

areas associated with the use are designed

and screened so as to provide an attractive

address to streets and adjoining properties.

%
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Performance Outcomes

e S

i The surroundig Toad stem is capable of AO55 No acceptable outcome prvided.

accommodating the  additional ftraffic
generated by the sport and recreation use
without adverse impacts.

Reconfiguration of a Lot

| Development provides for a lot layout, land

B

use and infrastructure configuration that:-

(a) provides for an efficient land use
pattern;

(b) effectively connects and integrates the
site  with existing or planned
development on adjoining sites;

(c) provides for the safe and efficient
movement of pedestrians, cyclists,
public transport and private motor
vehicles in that order of priority;

(d) creates legible and interconnected
movement and open space networks;

(e) provides defined edges to public open
space and avoids direct interface
between public open space and
freehold lots;

()  provides for the creation of a diverse
range of lot sizes capable of
accommodating a mix of housing types
and other uses required to support the
community as appropriate to the zone
and local plan area;

(g) provides for a high level of amenity
having regard to potential noise, dust,
odour and lighting nuisance sources;

(h) accommodates and provides for the
efficient and timely delivery of
infrastructure appropriate to the site's
context and setting;

(i)  avoids the sporadic or out-of sequence
creation of lots; and

(i}  protects ecologically important areas

¥ Ty =5

4T

eopt oids
dimensions and orientation of lots to:-

(a) be compatible with the preferred
character of the Gracemere Springs
Local Plan area;

{b) provide suitable building envelopes

35

Acceptable Outcomes

d

2

*

‘ acceable utcme provided.

ely created lots have a minimum lot ze ‘
and lot dimensions as follows:
(i) For standard residential lots:
(a) 600m2 minimum lot size
(b) 15m minimum frontage
OR
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JULY 2013

v
J

GRACEMERE
SPRINGS



GRACEMERE SPRINGS LOCAL PLAN
WASHPOOL ROAD, GRACEMERE

Performance Outcomes

subdivision.

Development provides a conveniently located

and safe pedestrian, bicycle and
vehicular access without the need for
major earthworks and retaining walls;

(c) provide for the efficient use of land
whilst including sufficient area for
suitable and useable private open
space; and

(d) take account of and respond to the

natural values and site constraints.

Deve!opment prowdes that each lot is
provided with appropriate development
infrastructure and services commensurate
location of the

with the nature and

network of footpaths, shared pathways and
cycleways that:-

(a) achieve a high level of safety and
accessibility;

provide for safe and convenient joint
usage; do not compromise the

(b)

operation of or access to other
infrastructure and services; and,

{c) are well lit and located where there is
casual
premises

surveillance  from  nearby

Development in the Gracemere Spnngs Local
Plan area provides for landscaping that
contributes to and creates a high quality
landscape character for the site, street and
local area by:-
(a) being sensiive to site conditions,
natural landforms and landscape
characteristics;
protecting  and
vegetation; and,
(c) being of an appropriate scale to
integrate successfully with

native

(b)

enhancing

36

Acceptable Outcomes

| Subdivision des:gn and deve!opment wrthln '

n SUdeVISIOﬂ deS|gn and developmenl W|thm

(i} For small residential lots (of less than
600m3):
(a) 300m2 minimum lot size
{(b) 10m minimum frontage

the Gracemere Springs Local Plan area
complies with PO14-PO17 of this code.

(a ) Foolpaths shared pathways “and
cycleways are provided in accordance
with relevant reconfiguration of a lot
approvals; and,

{b) Where not otherwise address the

Capricorn  Municipal ~ Development

Manual.

the Gracemere Springs Local Plan area
complies with PO6-P08 of this code.

development.

Fi ﬁzﬁg{- 2

..w.w.?ﬁéﬂ”’" ?,”3"

}C* !" it

Deve!opment -prowdes for parks and open

Subdivision design and development within

O
space infrastructure that:- the Gracemere Springs Local Plan area
(a) provides for a range of passive and complies with PO6-P08 of this code.
active recreation seftings and can
4
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Performance Outcomes

accommodate adequate facilities to meet
the needs of the community;

(b) is well distributed and contributes to the
legibility, accessibility and character of
the locality;

(c) creates attractive settings and focal
points for the community;

(d) incorporates appropriate measures for
stormwater management;

(e) facilitates the retention of native
vegetation and other ecologically
important areas;

(f) is cost effective to maintain; and

(g) is dedicated as public land in the early

stages of the subdivision.

Local Plan area is provided with a stormwater

drainage system which:-

(a) makes adequate provision for drainage of
the premises to a lawful point of
discharge; and

(b) ensures the development is adequately
drained, and stormwater is managed and
lawfully discharged without altering
stormwater  drainage  characteristics
external to the site.

37

Acceptable Outcomes

Dlop within the Gr: mereSp g " AOS:

eveiopmen | rwded with a torr
drainage system which is designed and
constructed in  accordance with the
Stormwater Management Plan for the
Gracemere Springs Local Plan area.

Staged developnt is planned, designed

processes and materials are used wherever
practicable to enhance biodiversity and
landscape benefits. '

5.

and constructed to ensure that:-

(a) each stage of the development can be
constructed without interruption to
services and utilities provided to the
previous stages;

(b) transport infrastructure provided is
capable of servicing the entire
development; and,

(c) materials used are  consistent

PO63 Development protects or enhances the | AO63 Stormwater discharges are in accordance
environmental values and water quality with the Stormwater Management Plan for
objectives of receiving waters or buffer areas the Gracemere Springs Local Plan area.
within or downstream of a Gracemere
Springs Local Plan area.

PO64 Treatment systems that use natural | AO64 No acceptable outcome provided.

AO65

No acceptable outcome provied.
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Performance Outcomes Acceptable Outcomes
I T LS e Tl e
Sma!| resrdentral lots (of |ess than 45Dm2) are The Iand does not have a slope greater than
developed in accordance with a plan of 10%.
development, which demonstrates that.- A0B6.2 | Not more than 4 small lots are located in a

(a) most lots are provided with a north-south row.
outlook to optimise opportunities for AOG6.3
passive solar design;

(b) an appropriate building envelope can be A066.4
accommodated;

(c) any building contained within the building
envelope is unlikely to impact adversely
upon the amenity of adjoining premises
as a result of overshadowing, privacy
and access to sunlight; and

{d) landscape planting can be
accommodated in deep soil zones to
soften built form elements, improve micro
climate and contribute to the quality of
the public realm.

A maximum of 50% of all lots within any
neighbourhood block are small lots.

A plan of development complies with the
design criteria for small residential lots
specified in Table 10 Design criteria for
small residential lots.

Development  provides  that  the The rearrangement of lot boundaries resuits

rearrangement of lot boundaries:- in an improvement to the existing situation

(a) does not result in the creation, or in the and at least one of the following is
potential creation of, additional lots; and achieved:-

(b) is an improvement on the existing

(a) the rearrangement of lots remedies an
existing boundary encroachment by a
building or areas;

(b) the rearranged lots will be made more
regular in shape;

{c) access is provided to a lot that
previously had no access or an
unsuitable access; and,

(d) the rearranged lots better meet the
overall outcomes for the zone and the
Gracemere Springs Local Plan.

situation
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Table 8 Car Parking Requirements

Column 1 Column 2 ; Column 3

Purpose Minimum Car Parking Requirement | Service Vehicle Requirements

Community Use Sufficient spaces to accommodate the N/A
amount of vehicle traffic likely to be
generated by the particular use

Dual Occupancy 1 space per unit plus 0.25 spaces per unit | N/A
for visitors (tandem parking is acceptable
where the vehicles are wholly within the

site)
Home Based Business 1 space, in addition to those required for Occasional access for VAN
the residential use
Food and Drink Outlet 1 space / 15m2 GFA VAN
Multiple dwelling 1 space / dwelling + 1 visitor space / MRV + VAN + WCV
4 dwellings
Residential Care Facility | 1 space /4 beds MRV + VAN + WCV + ambulance
Retirement Facility 1 space per unit, plus 0.25 spaces per unit | MRV + VAN + WCV + ambulance

for visitors

Sales Office 2.0 spaces (parking spaces may be N/A
provided in tandem)

Table 9 Design Standards for On-site Car parking and Movement Spaces

Column 1 ' Coluhﬁn'?" '

Aspects Design Standards

Parking Spaces Australian Standard AS2890.1-1993: Parking
Facilities - Off-street Carparking

Provision for Disabled Access and ¢) Australian Standard AS1428.1-2001: Design for

Parking access and mobility - General requirements for

access ~ New building work; and

d) Australian Standard AS2890.1-1993: Parking
Facilities — Off-street Carparking

Vehicle Movement Spaces €) Australian Standard AS2890.1-1993: Parking

(including circulation driveways and turning Facilities - Off-street Carparking: and
areas) f)  Australian Standard AS2890.2-1993: Off-street
parking - Commercial vehicle facilities; and

g) Development meets the minimum design service
vehicle access requirements for criveways, on-site
circulation, loading and unloading and manoeuvring
on-site for the design service vehicle for the
particular purpose specified in Column 3 in Table
9 of this Local Plan Code.

A
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Column 1 Column 2

Aspects Design Standards

Service Vehicle Loading/Unloading h)  Australian Standard AS2890.2-1993: Off-street
Areas parking - Commercial vehicle facilities, and

i) Development meets the minimum design service
vehicle access requirements for driveways, on-site
circulation, loading and unloading and manoeuvring
on-site for the design service vehicle for the
particular purpose specified in Column 3 in Table
8 of this Local Plan Code.

Vehicle Queuing Facilities i) Australian Standard AS2890.1-1993: Parking
Facilities — Off-street Carparking
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Table 10 Design criteria for small residential lots

Design element

Lot Width

Minimum Private Open Space

Design requirement

Minimum 10 metres

1 metre where not nominated as built to boundary on the plan
of development.

{a) 1 covered space; and
(b) single garage door only.

(a) has an area of at least 16m2, and

(b) has no dimension less than 4m; and

(c) has access from a living area and

(d) has a slope of not more than 1 in 10; and

(e) provides visual privacy from another outdoor living space by
a window/balcony screen

30m? with access to deep soil and sky with 15m? at primary
street frontage.

Pedestrian entry and door visible and accessible from primary
street frontage.

(a) Maximum of 1.8 metres high; and
(b) 50% transparent where exceeding 1.2 metres high.

Table 11 Advertising Device Requirements

Advertising Device Type
Billboard Identification Sign

Estate Entry Sign

REVISION A
JULY 2013

Advertising Device Requirement

A billboard identification sign or pylon identification sign:-

a) is mounted as a freestanding structure in a landscape
environment;

b) s situated at least 3 metres from any adjoining lot;

¢)  does not project beyond the front alignment of the lot;

d)  has a maximum thickness not exceeding 75mm per metre of
height above ground level;

e) s permitted up to a maximum height of 8.5 metres and a
maximum signface area of 32m' per signface; and

f)  only I Billboard or Pylon Identification sign is permitted per lot.

An estate entrance sign:-

g) isplaced at the entrance of an estate and indicates only the
name of the estate;

h) is set at or within 500mm of ground level;

i) is mounted as a freestanding structure in a landscape
environment;

GRACEMERE
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k) s constructed of durable and low maintenance materials;
) s permitted up to a maximum height of 6 metres; and
m) has a sign face area appropriate to its setting.

A Third Party Sign is permitted to be erected on land owned or
under the control of the Homecorp Group, and intended to advertise
the proposed Gracemere Springs master planned community.

Third Party Sign

1 e
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Schedule 1 Definitions
The following table lists the terms of development that are relevant to this Local Plan and which differ from those
in the planning scheme. The following definitions have been adopted in accordance with the Draft Queensland
Planning Provisions version 3.0.

43

Any use not listed in below has the meaning specified in the Draft Queensland Planning Provisions version 3.0.

Use Definitions
Column 1
Use

Advertising device

Community use

Dual occupancy

'
e S L imm -

! A residential use of premises for :
one household which contains a
! single dwelling. The use includes |
» out-buildings and works normally :
' associated with a dwelling and !

Dwelling house

___________________________________________________________________________________________

© Caretaker's

Emergency services

Food and drink
outlet

Column 2
- Defintion

i Any permanent structure, device,
‘sign or the like intended for
advertising purposes. It includes
vany  framework,  supporting

 structure or building feature which !

is provided exclusively or mainly as
. part of the advertisement.

Premises used for providing

+ artistic, social or cultural facilities
and community support services to :
! the public and may include the |
| ancillary preparation and provision

: of food and drink.

+ Premises containing two dwellings
on one lot (whether or not
attached) where the use
i primarily residential.

may include a secondary dwelling

; Premises used by government
' bodies or community organisations |

Qto provide essential emergency
management |

disaster
including management

! services,
services

» support facilities for the protection
. of persons, property and the
; environment

» for consumption on or off the site.
| The use may include the ancillary |

is |

sale of food and drink to the pubhc '

: Column 3
. Examples include

billboard, pylon sign

)
¥
'
............................. L
!

Art  gallery, commumty
centre, community hall, !
library, museum

State emergency service !
. facility, ambulance station,
rural fire brigade, auxiliary
fire and rescue station,
i urban fire and rescue !
| station, police  station, |
| emergency  management !
: support facitity

drive-through Sty el |
© meals on wheels
distribution centre, milk bar,

REVISION A
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1 accommodation,
: occupancy, hostel,

: Column 4
. Does not include the
. following examples

Cinema, club, hotel,

: nightclub, place of worship

Dwelling house,
multiple dwelling

Caretaker's

dual
short-
term accommodation,
Student  accommodation,

: multiple dwelling

accommodation,  dwelling

Community use,

' hospital, residential

care facility

................................................................................................

club, hotel,
theatre, nightclub

shop,
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Column 1 Column 2 “ Column 3 Column 4

Use « Defintion Examples include . Does not include the
‘ . following examples

. sale of liquor for consumption on : restaurant,

' site.  snack bar, takeaway, tea
E room :
"Home Eéééa"i'}ti'a}&féilirig"déé&"fb'r"é'b'ds’nhé’és‘ "Bed and breakfast, farm ; Hobby,  offce,  shop,
business activity where subordinate to the : ' stay, home office, home warehouse transport
© residential use. + based childcare ;
"Major electricity - All aspects of development for | 'F'*éi»iér'l ines greater than : Minor  electricity
infrastructure either the transmission grid or : | 66KV infrastructure, substation
| electricity supply networks as
» defined under the Electricity Act ; ;
1094 z :
' The use may include ancillary : ;
| telecommunication facilties.

"Muliple dweiling | Premises which contains three or | Apartments, ~flats, “Units, | Rooming  accommodation,
' more dwellings where the use is | townhouses ' dual occupancy, duplex,
primarily residential. granny flat, residential care
: : : facility, retirement facility

"Outdoor sportand | Premises used for a recreation or | Driving range, golf course, !  "Major sport, recreation and

swimming pool, tennis entertainment facility, motor
courts, football ground, ; sport, park
cricket oval, pony club ;

recreation sport activity that is carried on

: outside a building and which
requires areas of open space and
may include ancillary works
' necessary for  safety and
sustainability. ; :
! The use may include ancillary food !
and drink outlet(s) and the
provision of ancillary facilities or
: amenities conducted indoors such
! as changing rooms and storage

 facilities.

Parkk “Premises used by the public | Ubancommon | Tourist atiraction, outdoor
: generally for free recreation and : sport and recreation
enjoyment, and may be used for : :
© community events.

Facilites may include children’s
. playground equipment, informal ! |

 sports fields and ancillary vehicle : E

parking and  other  public

| conveniences.
“Residential care | A residential use of premises for | Convalescent home, : Community ~ residence,
facility supervised accommodation where nursing home . dwelling  house,  dual

. the use includes medical and other : | occupancy, hospital,

support facilities for residents who multiple dwelling, retirement

: cannot live independently and : | facility

! require regular nursing or personal ! i

! care

N
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Column 1 { Column 2 Column 3 : Column 4

Use i Defintion . Examples include i Does not include the

: : i following examples
Retirement facility | A residential use of premises for : Retirement village * Residential care facility
an integrated community and :

specifically built and designed for

older people. ‘

The use includes independent ! :

living units and may include ' ;
serviced units where residents
require some support with health : ;
care and daly living needs. The | E
: use may also include a manager’s
: residence and office, food and
 drink outlet, amenity buildings,
| communal  faciiies  and
+ accommodation for staff. ! ‘.

Sales office  The temporary use of premises for | Display dwelling ! Bank, office
5 displaying a land parcel or

! buildings that can be built for sale !
: or can be won as a prize.
 The use may include a caravan or
relocatable dwelling or structure.

..............................................................................................

dwelling | with, and subordinate to, a !
: dwelling house on the same lot.

| A secondary dweling may be |
: constructed under a house, be ' '
» attached to a house or be free !

! standing.

Substation | Premises forming part of a ! Substations, switching | Major  electricity
 transmission grid or  supply ! yards  infrastructure, minor
: network under the Electricity Act !  electricity infrastructure

1994, and used for. :
. e converting or transforming
; electrical energy from one
© voltage to another: or :
e regulating voltage in an '
| electrical circuit; or f
i e controlling electrical circuits; or
e switching electrical current
between circuits; or
i ® aswitchyard; or
|« communication facilities for
‘operating works” as defined
. under the Electricity Act 1994:
i and for workforce operational !
| and safety communications. 1
Telecommunications Premises used for systems that | Telecommunication tower Aviation facility, “lowimpact

facility © carry communications by means of : telecommunications facility”
L' ¢
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Column 1 * Column 2 i Column 3 “ Column 4
Use : Defintion ; Examples include * Does not include the

! following examples
as defined under the
Telecommunications  Act
1997

radio, including guided or unguided :
electromagnetic energy, whether":
such facility is manned or remotely |
controlled.

Utility installation Premises used to provide the Sewerage freatment plant, : Telecommunications tower,
public with the following services: | mail depot, pumping station : major electricity
supply of water, hydraulic power, infrastructure, minor
electricity or gas; sewerage, :  electricity infrastructure,
drainage or stormwater services; substation, renewable
transport services including road, » energy facility, transport
rail or water; waste management depot

facilities; network infrastructure.

The use includes maintenance and
storage depots and other facilities :
for the operation of the use.

Administrative Definitions

Administrative definitions assist with the interpretation of the Local Plan but do not have a specific land use
meaning. All administrative definitions for the purpose of the Local Plan are to be in accordance with the Draft
Queensland Planning Provisions version 3.0.
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® Pedestrian links are strategically positioned throughout the development joining roadways, while
providing good access to amenities within the development and also 1o external roadway

networks,

adding to the appearance of the development,

4, SITEWORKS/EROSION CONTROL/ GROUND
CONDITION

Siteworks for the development will consist of the following stages:

& Clearing and grubbing

® Bulk earthworks

e Underground services installation

e Roadworks and stormwater drainage works
e Final detailed works

e Vegetation establishment and landscaping

during construction in accordance with the Capricorn Municipal Development Guidelines requirements

(refer Appendix C2). Al erosion control measures are to be closely monitored by the Principal

i; £ 2 =Residentiol Develgpment ol R R PRy i ¢ Page 3
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reserve of Washpool Road and connect into the existing 200mm trunk main in the road reserve of

Cherryfield Road.

this proposed subdivision. The water supply layout and sizing for the subdivision will be consistent with

the findings from the requested network analysis and will be incorporated into the future operational

designed to provide good loop connections throughout the site and links to neighbouring developments.
Internal fire hydrants will be installed on all new watermains at 80m centres and in accordance with the

requirements of the Capricorn Municipal Development Guidelines.

/. STORMWATER MANAGEMENT

The aim of the Stormwater strategy is to try to maintain the natura] flowpaths that flow through the
development site with minima] realignment. Water quantity and quality objectives are to be met in

accordance with the QUDM, CMDG & Healthy Waterways ensuring the surrounding environme

Smart Urbg,

Page 5
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8. ROADWORKS/ PEDESTRIAN NETWORKS

8.1. Roadworks/Road Hicrarch_\'

intersection of the Proposed Road A for this residential subdivision, The construction of Washpool Road

to a2 Major Urban Collector road will accommodate Up to 600 allotments which will service this

Washpool Road. Pedestrian pathways will be constructed along the fyl] length of the Major Urban

Collector standard road of Washpool Road in accordance with the fequirements of the Capricorn

Municipal Development Guidelines.

N O SR wwbw%mmmmm
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catchment between 76 — 300 allotments, Road A will have the capacity to service this residential
development, the neighbouring development as well as future development. Road A will be constructed

at 7.5m wide (invert to invert) in a 20.0m wide road reserve. A 1.2m pedestrian pathway will be

Capticorn Municipal Development Guidelines, a Minor Urban Collector can accommodate up to 300
allotments or a traffic generation of 3000 average annual daily traffic (AADT). Therefore, Roads Kand N
will have the capacity to service the proposed 122 allotments in this development as wel] as future
development. Therefore, both Roads K and N will be constructed at 7.5m wide (invert to invert) in a
minimum 18.0m road reserve. A 1.2m pedestrian pathway will be constructed for the full length of both

proposed roads K and N.

having the capacity to service 75 allotments, Roads I, and M will adequately cater the traffic generation

developed from the creation of the proposed lots within this subdivision. Roads I, and M will be

constructed at 7.5m wide (invert to invert) in an 18.0m wide road reserve. No pedestrian pathways will be

Smart Urbay

Page 7
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Place standard road will have the capacity to service the proposed allotments associated with these road
cotridors. Roads O, P, Q and R will be constructed at 5.5m wide (invert to invert) in a minimum 16.0m

wide road reserve. No pathway is required for these streets,

8.2. Intersection Sight Distance

All other intersections as part of this proposed residential subdivision also comply with the requirements
outlined in the RPDM for Safe Intersection Sight Distance (SISD). The subdivision has been designed so

that the majority of the intersections are at a 90 degree angle allowing sight distance to be adequately

achieved for the specific design speed of the roads.

Page 8
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8.3 Summary

Existing overhead electrical and underground telecommunication services are currently available along
Washpool Road (refer Appendix G). The existing overhead electrical services extend from the
intersection of Washpool Road and Cherryfield Road to approximately the western boundary of the

neighbouring development (currently under ROJ assessment). Therefore, the existing electrical services

completed by Ergon Energy, which will be included with the furure Operational Works Applications.
NBN Co will be engaged to supply a telecommunications offer of supply for ensuring the most up to

date services are available for this development.

10. CONCLUSION

There appears to be no engineering infrastructure difficulties with the proposed 122 lot residentia]
subdivision ‘Gracemere Springs Estate 2’ located at 70 Washpool Road, Gracemere. A review of the
services proposed for this development and their impact on surrounding services, indicates that there is
no impediment to development.

There is a workable design strategy for traffic and access, stormwater drainage, Sewerage reticulation,
Wwater supply, electricity and telecommunications. Minoy alterations in design may eventuate from future

applications, however the fundamentals of the desi strategy ensures that Service provisions will not
pPp s gn 25 p

Pose a serious constraint to development.

Page 9
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APPENDIX B - Staging Plan
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APPENDIEX 1 - Preliminary Earthworks Plan
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CONTROL OF EROSION AND SEDIMENTATION

GENERAL

C211.01 scoPEe

1. The work to be executed under this Specification consists of the construction of
Structures and the implementation of measures to control erosion and sedimentation.
These may be temporary or permanent.

2. The Contractor shall Plan and carry out the whole of the Works to avoid erosion
and sedimentation of the site, surrounding country, watercourses, waterbodies and
wetlands in compliance with the requirements of the Environmental Protection Act, 1994
and Amendments, Regulations ang Policies, and Local Government's Adopted Policies
where available,

C211.02 REFERENCE DOCUMENTS

1. Documents referenced in this Specification are listed in full below whilst being
cited in the text in the abbreviated form or code indicated.

(a) Council Specifications

c212 - Clearing and Grubbing
C213 - Earthworks
C273 - Landscaping

(b) QLD State Legislation

The Environmental Protection Act, 1994 and Amendments, Regulations and
Policies

(c) Other

Institution of Engineers Australia, Queensland Division (IEAQ)
Soil Erosion and Sediment Control - Engineering Guidelines
for Queensland Construction Sites, 1996.

Brisbane City Council (BCC)
- Integrated Environmental Management System Manual,

1997.

C211.03 EROSION AND SEDIMENTATION CONTROL STRATEGY

1. For consideration of erosion and sedimentation control measures, the site shall
be divided into sectip s based on the catchment area draining to each permanent
drainage structure in the works. In addition to the area bounded by the road reserve, the
sections shall include:

(a) access and haulage tracks,

(b) borrow pits and
(c) Compound areas, such as Contractor's facilities and concrete batching
areas.

Documents
Standards Test
Methods

Site Sections
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CONTROL OF EROSION AND SEDIMENTATION

2. Prior to pre-start meeting, the Contractor shall submit to Local Government an
Erosion and Sedimentation Control Strategy for each of the nominated sections. This
Strategy shall be superimposed on half-sized Erosion Control and Stormwater
Management drawings of the works and shall be detailed for each catchment area of the
works. The Strategy should incorporate the measures included on the plan to protect
adjoining landowners, significant areas and receiving waters. The contractor shall
incorporate into the Strategy those additional measures deemed necessary to
accommodate the Proposed construction methods and construction sequence to be
employed for the construction of the works.

3. The Strategy shall consist of scale diagrams indicating:
(a) features of the site including contours and drainage paths,

(b) relevant construction details of all erosion and sedimentation control
structures to be employed,

(c) all permanent and temporary erosion angd sedimentation control

of, or in conjunction with, clearing and grubbing operations as required
under the Specification for CLEARING AND GRUBBING C212,

(d) an order of works based upon construction and stabilisation of all culverts
and surface drainage works at the earliest practical stage, and

(e) proposed time schedules for construction of structures and
implementation of measures to control erosion and sedimentation,

f Strategies for identification and protection of vegetation as required by
Local Government,

4, The IEAQ Guidelines and the Brisbane City Council Manual provides guidance on

typical permanent and temporary erosion and sedimentation control measures which may

be required and guidance in the Preparation of an Erosion ang Sedimentation Controf
n.

5. No work shal| commence until Local Government has approved the Erosion and
Sedimentation Control Strategy. Such approval shall not relieve the Contractor of the full
responsibility to provide whatever measures are required for effective erosion and
sedimentation contro| at all times. The strategy shall be provided to Local Government
prior to the pre-start meeting.

6. The Contractor shall adhere to the approved Erosion and Sedimentation Control
he

t
Strategy. T Contractor shall submit a revised Strategy for approval by Local
Government in advance of intended variation from the approved Strategy.

C211.04 EROSION AND SEDIMENTATION CONTROL MEASURES

1 Erosion and sedimentation contrgl Measures shall include, but shall not be limited
to, the following:
(a) The minimisation of disturbance of the natura| ground and retention of
vegetation.

(b) The installation of Permanent drainage structures before the removal of
topsoil and commencement of earthworks for formation within the
catchment area of each structure.

(c) The prompt completion of all permanent and temporary drainage works,
once commenced, to minimise the period of exposure of disturbed areas.

(d) The stabilisation of diversion and catch drains to divert uncontaminated

Section Plan

Plan
Inclusions

Guidance

Contractor's
Hesponsibﬂiry

Adherence to
Plan

Scope
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CONTROL OF EROSION AND SEDIMENTATION

(e) The passage of uncontaminated water through the site without mixing
with contaminated runoff from the site.

) The provision of contour and diversion drains across exposed areas
before, during and immediately after clearing and the re-establishment
and maintenance of these drains during soil removal and earthworks
Operations.

(a) The provision of sediment filtering or sediment traps, in advance of and in
conjunction with earthworks operations, to prevent contaminated water
leaving the site.

(h) The restoration of the above drainage and sedimentation control works
On a day to day basis to ensure that no disturbed area is left without
adequate means of containment and treatment of contaminated water.

(i) The limitation of areas of erodible material exposed at any time to those
areas being actively worked.,
(i) The minimisation of sediment loss during construction of embankments

by means such as temporary or reverse Superelevations during fill
placement, constructing berms along the edge of the formation leading to
temporary batter flumes and short term sediment traps.

(k) The progressive vegetation of the site, in accordance with the
Specification for LANDSCAPING, as work proceeds,

PERMANENT EROSION AND SEDIMENTATION CONTROL

C211.05 EARTHWORKS FOR PERMANENT EROSION AND SEDIMENTATION

0
CONTROL BASINS

1. Earthworks for permanent erosion and sedimentation control basins shall be
constructed to the planned levels and dimensions shown on the Drawings or such levels
and dimensions as determined by the Superintendent,

3. The embankments shall be constructed in accordance with the Specification for
EARTHWORKS C213.

C211.06 INLETS, SPILLWAYS AND LOW FLOW OUTLETS FOR SEDIMENTATION
CONTROL BASINS AND SEDIMENT TRAPS

1. Inlets and spillways shall be constructed using rock filleg woven galvanised stee|
mattresses laid on a edle punched, mechanically bonded, non-woven geotextile filter
fabric, unless detailed otherwise shown on the Drawings. The rock filled mattresses shall
be laid in accordance with the manufacturer's instructions and Specification,

2 A low flow outlet consisting of a 150 mm diameter plastic pipe shall be installed
unless detailed otherwise as shown in the Drawings.

Planned
Levels

Site

Preparation

Compaction
Requirements

Rock
Mattresses

Plastic Pipe
Outlet
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CONTROL OF EROSION AND SEDIMENTATION

C211.07 CLEANING SEDIMENTATION CONTROL STRUCTURES

1. The Contractor shall clean out permanent sedimentation control structures,
cleaning out

TEMPORARY EROSION AND SEDIMENTATION CONTROL

C211.08 GENERAL

1. The Contractor shall ensure that effective erosion and sedimentation control is
provided at all times.

2 Runoff from all areas where the natural surface is disturbed by construction,
including access roads, depot and stockpile sites, shall be free of poliutants before it is
either dispersed to stable areas or directed to natural watercourses. The Contractor shall
be responsible for all temporary erosion and sedimentation control measures required for
this purpose.

excavations and embankments to ensure satisfactory drainage at all times. Water shall
llowed to pond on the works unless such ponding is part of an approved Erosion
and Sedimentation Control Strategy.

C211.08 TEMPORARY DRAINS

1. Runoff from areas exposed during the work shall be controlled by construction of
temporary contour drains and/or temporary diversion drains. Generally, a temporary
contour drain or temporary diversion drain takes the form of a channel constructed across
a slope with a ridge on its lower side. They may require progressive implementation and
frequent alteration as the work progresses.

3. Diversion drains shall be provided across haul roads and access tracks when
such roads and access tracks are identified as constituting an erosion hazard due to their

Contractor's
Responsibility

Removal of
Sediment

Contractor's
Responsibility

Pollutant Free

Maintenance
by Contractor

Control of
Runoff

Contour
Drains

Diversion
Drains
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CONTROL OF EROSION AND SEDIMENTATION

C211.10 TEMPORARY SEDIMENT TRAPS

1. Temporary sediment-trapping devices shall be provided during construction to Sediment
remove sediment from sediment-laden runoff flowing from areas of 0.5 hectares or more Traps
before the runoff enters natural watercourses or adjacent land.

C211.11  BATTER PROTECTION

1. The Contractor shall take all necessary action to protect batters from erosion. Contractor's
Responsibility

2. Scour of newly-formed fill batters during and after embankment construction shall be

minimised by diverting runoff from the formation away from the batter until vegetation is  Scour Control

established.

C211.12  MAINTENANCE AND INSPECTION

1. The Contractor shall inspect all temporary erosion and sedimentation contro| Contractor's
works after each rain period and during periods of prolonged rainfall. Any defects Responsibility

2 The Contractor shall Provide and maintain access for cleaning out sedimentation Access
control works.

C211.13 REMOVAL

1. All temporary erosion and sedimentation control works shall be removed by the Contractor's
Contractor when revegetation is established on formerly exposed areas before the end of Responsibility
the Contract. All Mmaterials used for the temporary erosion ang sedimentation control

works shall be removed from the site or otherwise disposed by the Contractor.

CAPRICORN MUNICIPAL DEVELOPMENT GUIDELINES C211-7 ISSUE: NO:1 - October 2007
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From: Scott Beaumont <sbeaumont@smrlaw.com.au>
Sent: Wednesday, 21 March 2012 12:07 P
To: Graham Scott
Subject: Fwd: RE: 104 Washpool Road, Gracemere
Attachments: 104 Washpool Rd Proposal for discussion.jpg

Read & callme please

Scott Beaumont
Swanwick Murray Roche

PO Box 111 Rockhampton 4700

74 Victoria Pde Rockhampton 4700
Phone:  (07) 4931 1888

Facsimile: (07) 4931 1899

Email: sbeaumont@smriaw.com.au

Scott

I can confirm the Washpoo! Road SEWET pump station could accommodate the proposed development affectively
via a gravity main across the road,

With respect to the water supply we have put together a potential option for further discussion that would
ultimately need to be developed into an infrastructyre agreement and endorsed by Council. This option would see

Regards

Peter Wheelhouse

Address: PO Box 1860, Rockhampton Q4700 Web:
www.rockhamptonregion.qid.gov.au



----- Original Message----

From: Scott Beaumont [maiim:sbeaumont@smriaw.com.au]
Sent: Monday, 12 March 2012 5:21 P

To: Peter Wheelhouse

Subject: 104 Washpool Road, Gracemere

Good afternoon Pete,

I'am aware of the location of the new Sewerage pump station from My previous dealings with a parcel in Lucas
Street Gracemere and l assume that given proximity there is no signiticant cost issue with the sewerage, Please

confirm.

In relation to the water though | am aware that it currently goes to Gracemere Green which is corner of Washpool
and Cherryfield Road.

I have previously paid for the modeling to be done and | am happy to do that again so that | can get a reasonable
idea of costs for water.

Can you give me a call on 49311888 once you have had a chance to read this.
Many thanks.

Scott Beaumont
Swanwick Murray Roche

PO Box 111 Rockhampton 4700

74 Victoria Pde Rockhampton 4700
Phone:  (07) 4931 1888

Facsimile: (07) 4931 1899

Email: sbeaumont@smriaw.com.au

SWANWICK MURRAY ROCHE - NOTICE: Please notify us if this communication has been sent to you by mistake. If it
has been, Client Legal Privilege is not waived or lost and you are not entitled to use it in any way.

Www.smrlaw.com.au

"Liability limited by a scheme approved under Professional Standards Legislation

Need more information about Rockhampton Regional Council?
Visit http://www.rockhamptonregion.qld.gov,au




error, please immediately delete it and all copies of it from your system, destroy any hard copies of it and notify the
sender. You must not, directly or indirectly, use, disclose, distribute, print, or copy any part of this message if you
are not the intended recipient. Rockhampton Regional Council and any of its subsidiaries each reserve the right to
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Our Ref: R 3018/RS:aj/L!r.FR\V.RFPWQ -
Contact: Russell Schirmer B Rj @w N
B © N & A AR

Stnars Conusvidsing

Fitzroy River Water
PO Box 1860

ROCKHAMPTON QLD 4700
12 April 2012

Attention: Mr Peter Wheelhouse
Dear Peter,

Request for Private Works Quotation
Gracemere Springs 2 - Washpool Road, Gracemete
122 Lot Residential Development

On behalf of our client, Gracemere Springs 2 Pty Ltd, we hereby request Rockhampton Regional
Council/Fitzroy River Water to prepare a Private Works Quotation to catty out a water supply network
analysis for the above-mentioned development.

To assist you with this application we have enclosed the following:

¢ A plan of the proposal showing the ultimate development.
® Preliminary email correspondence from Fitzroy River Water regarding subject land.

Please note your Quotation should be addressed to:-

Gracemere Springs 2 Pty Ltd

C/- Brown Consulting QL.D Pty Lid
PO Box 1580

ROCKHAMPTON QLD 4700

Should you have any questions at all, please do not hesitate to contact our office and speak with Russell

Schirmer.

Yours sincerely
Brown Consulting (Qld) Pty Ltd

Russell Schirmer
Civi/ Mar:ager = Rocébzmybton

Encl. Preliminary Water Reticulation Plans
Preliminary email correspondence from FRW

Cc Gracemere Springs 2 Pry 1id
238 Quay Street, Rockhampton, Queensland 4700 Brown Consulting (QLD) Pty Lud )
Incorporating Graham Scott & Associates ABN 38 109 428 506

Telephone +61 7 4931 0777 Facsimile +61 7 4921 4866 BrownConsulting.com.2u/GrahamScon



Private Works

Application for Water and Sewerage Services *E'm

ABN 59 823 523 768

RIVER WATER

Business Unl} of RRC

Phone: 4932 9000 or 1300225577 Fax: 4936 8862 or 1300 22 55 79

Address: PO Box 1860,

Email: enguirie

Rockhampton QLD 4700 www. frw.com.auy

.gld.qgov.au

cessing your application for water and sewerage services. Your personal details will not be

PRIVACY NOTICE: Rockhampton Regional Council is collecting the personal information you supply on this form for
the purpose of pro

disclosed to any other person or agency extemal to Council without your consent unless required or authorised by

Separate application forms to be completed for water and sewerage requests

Applicant’s Name:

Russell Schirmer

Company Name:

Gracemere Springs 2 Pty Ltd

Postal Address:  [C:/ Brown Consulting 238 Quay St Rockhampton QLD 4700
Telephone: 4931 0777 Mobile: (0418 743 523

Fax: 4921 4866 Email: | Russell Schirmer@brownconsulting.comas
Property Owner's |Juris Manor Pty Ltd

Name:

Work Site Address:

104 Washpool R, Gracemere

Site Description:
(e.g. plan number)

Lot 1 RP848973

Full description of work request. Please attach applicable site plans and drawings.
Note.: 50% deposit is bayable on acceptance of g private works guotation)

Water Supply Network Analysis

Applicant’s Signature: T amm— Date: 12 / & /Z}

Please return completed form to: Customer Service, Rockhampton Regional Council,

PO Box 1860 Rockha
00 22 55 79

Fax: 4936 8862 or 13

mpton QLD 4700

Email; enquiries@irc.qld.qov.au

OFFICE USE ONLY

Date Rec'd Pathways Application No. CS0 Initials

B Customer Service>Dataworks>NeMark Services Administration Officer

Page 1 of 1

Form No. FRW-05-03-F01 Rev No. 2
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APPENDIX F5 — Roadworks Typical Sections
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APPENDIX G — Preliminary Electrical Layout Plan
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1. INTRODUCTION

This report has been prepared for Gracemere Springs 1 & 2 Pty Ltd to present findings and respond to
the two Rockhampton Regional Council (RRC) Information Requests both dated 31 May 2013. These
requests have been issued following the earlier submission to RRC of an initial Traffic Impact Assessment
in April 2013. The original traffic impact assessment focused on potential impacts upon the Ranger
Street / Lawrie Street Intersection of the proposed Gracemere Springs 1 (198 Lots) and Gracemere
Springs 2 (122 Lots) subdivision located off Washpool Road, Gracemere.

Amongst other Roadworks and Transport Planning information request sections, this report will
primarily focus on Section 5.1 on the Gracemere Springs 1 and Section 4.1 on the Gracemere Springs 2

Information Requests. These sections include the analysis of:

® Impact of Road A of Gracemere Springs 1

® Impact on intersection of Washpool Road / Cherryfield Road
® Impact on Cherryfield Road

® Impact on Intersection of Cherryfield Road / Johnson Road
* Impact on Intersection of Lucas Street / Johnson Road

¢ Impact on Intersection of Middle Road / Johnson Road

® Impact on Intersection of Breakspear Street / Johnson Road

Page 1
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2. BACKGROUND

2.1. Intersection Locations

The intersections noted by the Rockhampton Regional Council are situated along the accepted course of
travel from the proposed developments into Gracemere’s Town Centre or on to Rockhampton City.
During the AM peak hour, the primary route from the proposed development will include travelling west
down along Washpool Road, where at the intersection with Cherryfield Road, motorists will make a right
turn movement up towards Johnson Road. Once on Johnson Road, traffic will travel north towards
Ranger Street which connects onto Lawrie Street. The intersections identified, as shown in Figure 2, are
located along this route and have the potential to be effected by development traffic.

2.2. Points of Interests

Points of interest which have the potential to skew traffic data include Waraburra State School being
located from south of the Breakspear Street intersection on Johnson Road up to and down Middle Road,
as shown in Figure 1. The effects of this school result in some traffic not proceeding to the Ranger Street
/ Lawrie Street Intersetion, with the school being the final destination for many motorists. In Additon,
the two intersections closest to the school (Breakspear Street & Middle Road) will be subjected to
40km/h school zones.

Waraburra
o

State

School

ssment Report — Gracemere Springs PPage 2
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S| Middie Rd / Johnson Rd
e

Intersection

Lucas St / Johnson
Intersection

Washpool Rd / Cherryfield Rd
Intersection

Figure 2: Intersection Locations (GIS Imagery courtesy of RRC).
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3. TRAFFIC GENERATION AND DISTRIBUTION

3.1, Existing Traffic Generation

Existing traffic generation has incorporated intersection count data supplied by Rockhampton Regional
Council, all of which were conducted in 2011, see Appendix A. A growth rate of 3% (compounding
yearly) has been adopted in the calculation of present day 2013 and future 2025 traffic volume data (pre-

development).

3.2, Development Traffic Generation

Traffic generation from the proposed developments (Gracemere Springs 1 & 2) have been calculated
through the adoption of 0.85 vehicle movements during peak hour per dwelling and a daily traffic
generation of 9.0 trips per dwelling, as recommended by the RTA Guide to Traffic Generating

Developments. A breakdown of this generation can be found below in Table 1.

Table 1: Proposed Development Traffic Genetation

Peak Hour Daily

Development Allotments
P Movements Movements

Gracemere Springs 1 198 169 1782
Gracemere Springs 2 120 102 1080
TOTAL 318 271 2862

3.3. Traffic Distributions
In order to effectively assess the most likely traffic distribution scenario, several traffic splits and

distributions have been created.
3.3.1. Destination Splits

As mentioned previously, the route along Cherryfield Road and Johnson Road includes several points of
interest which may have an impact upon the destination of the traffic. In order to accommodate these
destinations into the traffic data for the intersection analysis, directional splits have been incorporated

into each intersection.
AM Peak Destination Splits include:

* Washpool Road / Cherryfield Road Intersection — 95% of traffic makes a right turn and
travels north west up Cherryfield Road, 5% turn left and travel south.

* Cherryfield Road / Johnson Road Intersection — Of the 95% development traffic which
travelled north west from Washpool Road, it is assumed that 95% of this tratfic turns right
travelling north up Johnson Road and 95% will turn left down Johnson Road, travelling

towards Kabra.

sessment Report - Gracemere Springs Page 4
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* Lucas Street / Johnson Road Intersection — Of the 95% development traffic that turned
right up Johnson Road, it is assumed that the entirety of development traffic which enters this
intersection travels through and north up Johnson Road.

* Breakspear Street / Johnson Road Intersection — As this intersection is closely situated to
the nearby Waraburra State School, it has been assumed that 5% of development traffic
traveling to this intersection will turn right down Breakspear Street with the remaining 95%

travelling through the intersection.

* Middle Road / Johnson Road Intersection — As with Breakspear Street Intersection, 95% of
development traffic entering the intersection is assumed to travel through the in intersection
and continue onto the Gracemere Town Centre or Rockhampton City. It has been assumed 5%
of tratfic will divert from Johnson Road down Middle Road.

These destination splits are reversed throughout the PM peak hour.

3.3.2. In/Out Direction Split
An In/Out directional split of 70% exiting and 30% entering the development has been assumed for AM
Peak traffic generation. This split in reversed throughout the PM Peak Period and represented in the

below table.

IN 30% 70%
ouT 70% 30%
TOTAL 100% 100%

Page 5

mere Springs
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4. INFORMATION REQUEST RESPONSE

The following intersections have been analysed to assess the impacts upon the existing road infrastructure
network by the introduction of traffic generated through the proposed developments. In addition,
tmpacts upon Cherryfield Road and Road A of Gracemere Springs 1 has been requested.

The impact upon all intersections have been analysed using SIDRA Traffic Engineering Software Version
5.1. In addition, turn warrant treatments have been assessed in accordance with Austroads Guide to Road
Design Part 4A: Unsignalised and Signalised Intersections.

4.1, Washpool Road / Cherryfield Road Intersection

4.1.1. Existing Intersection
The existing intersection of Washpool Road and Cherryfield Road, as shown below, consists of a
standard Giveway T-Intersection where Washpool Road (minor leg) connects onto Cherryfield Road (80

km/h speed zone).

Figure 3: Intersection Layout of Washpool Road and Cherryfield Road.

Page 6
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Figure 4: SIDRA representation of the existing Washpool Road / Cherryfield Road Intersection,

4.1.2. Traffic Volumes

The below traffic volumes have been utilised within the intersection analysis and SIDRA software. Traffic
volumes presented below have been approximated through several means. The 2011 traffic was initially
based upon the intersection count conducted at Cherryfield Road / Johnson Road (approximately 700m
from Washpool Road). This existing 2011 traffic was assumed to travel down Cherryfield Road and
through the intersection (no left or right into Washpool Road). Traffic volumes on the Washpool Road
Leg were based on the 14 allotments which contained dwellings which feed onto Washpool Road. These
dwellings were assumed to create 0.85 traffic movements during peak hour before being subjected to
destination and directional splits, as described in Section 3.3. The resulting 2011 base traffic volumes were
then grown 3% per year (compounding) to establish current day and 2025 future traffic counts. Posi-
development traffic counts mncorporated 2025 pre-development traffic volumes calculated with traffic
generated by the development shown in Section 3.3 3,

Table 2: Traffic volumes utilised for intersection assessment

Leg1 leg2 Leg3
Cherryfield Road{To Town Centre) Washpool Road Cherryfield Road (South)

Cherryfield Rd & Washpool Rd

Intersection Thru Left Right Thru Right

=

201 8 0 92 1 0 1 0 > 2 1 0
013 8 0 58 g 1 0 1 0 7 2 1 0
PM 2025 Pre-Development] 12 0 139 12 2 0 2 0 ) 3 2 0
Additional From Development 181 0 o 0 4 0 78 0 o 0 10 0
2025 Post-Development| 193 0 139 12 3 0 79 0 3 3 11 0|

R13018 - Civil Enginecring Services — Traffic Impact Assessment Report — Gracemere § prings

Page 7
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4.1.3. SIDRA Output

Standard SIDRA intersection analysis is commonly utilised to evaluate an intersections degree of
saturation, Level of Service (LOS), queues and average delays. Under a standard sign controlled
intersection, the desired ultimate practical degree of saturation is 0.8 with a minimum level of service of
D.

A SIDRA intersection analysis has been conducted under four alternative scenarios for each intersection
in the year 2025. They include AM Pre-Development, AM Post-Development, PM Pre-Development and
PM Post-Development. The intersection analysis results are summarised below with full lane summaries
published in Appendix B.

Degree of Saturation Min. Level of Service Average Delay (sec)

Scenario

2025 AM Pre-Development 0.088 B 3.1
2025 AM Post-Development 0.341 B 7.6
2025 PM Pre-Development 0.093 B 1.2
2025 PM Post-Development 0.195 B 7.0

From the above parameters, it is apparent that the existing intersection can sustain both background
traffic growth and the proposed development traffic without triggering any requirements for the

intersection to be upgraded.

4.1.4. Turn Warrants

Turn warrant checks have been performed to determine the adequacy of the existing/need for future
upgrade of the turn warrants for this intersection. The checks accounted for AM/PM traffic peaks, and
compared results between 2025 pre and post development traffic volumes. There is currently no existing

turning infrastructure at this intersection.

AM Turn Warrants PM Turn Warrants
2025 Pre-Development 2025 Post- Development {2025 Pre-Development 2025 Post-Development
QR= 2 QR=6 QR=2 QR= 11
QM= 194 QM= 271 QM= 204 QM= 385
al= 2 QL= 79 al= 12 Ql= 193
QM= 41 QM= 41 QM= 151 QM= 151

Impact Assessment Report — Gracemere Springs Page 8
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Figure 5: AM Turn Warrants for Washpool Road / Cherryfield Road Intersection,
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Figure 6: PM Turn Warrants for W ashipool Road / Cherrvfield Road Intersection
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Results from the turn warrant checks indicate that under 2025 pre-development traffic volumes a BAL
and BAR turning arrangement is required to be incorporated within this intersection. Additional traffic
generation by the proposed development under PM peak conditions show that an upgrade from a BAL to
an AUL(S) is required under 2025 ultimate conditions in order to satisfy turn warrant requirements.

4.2. Cherryfield Road / Johnson Road Intersection

4.2.1. Existing Intersection

The existing intersection of Cherryfield Road and Johnson Road has been recently upgraded in the
previous years to include both an auxiliary left and right turn lanes into Cherryfield Road off Johnson
Road. Both legs on Johnson Road have included painted chevron traffic medians. Currently, both
Johnson Road legs are signed 60km/h with Cherryfield Road being signed at 80km /h.

Figure 7: Acrial image of Cherryfield Road / Johnson Road Intersection,

c Impact Assessment Report — Gracemere S DFings Page 10
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Figure 8: SIDRA represcntation of the existing Cherryfield Road / Johnson Road Intersection

4.2.2. Traffic Volumes

Estimated 2025 traffic volumes have been derived from an intersection report recorded and supplied by
RRC on 21 July 2011. From the 2011 traffic volumes, a compounding growth rate of 3% has been
incorporated to achieve present day and future 2025 pre-development traffic volumes.

Background growth has been applied to all legs with the full development traffic being superimposed
without additional growth. These traffic flows have been subjected to destination and directional traffic
splits, as discussed in Section 3.3.

Table 3: Traffic volumes utilised for intersection assessment.

Legl Leg 2 Leg3
Johnson Rd & Cherryfield Rd Johnsen Rd {To Town Centre) Cherryfield Rd Johnsen Rd {To Kabra)

Intersection Left Thru Left Right Thru Right
L HV Lv HY LV HV LV HV LV HV LV HV
2011 22 1 11 5 6 1 86 7 21 & 3 1
2013 23 1 12 5. ] 1 91 7 22 6 5 1
AM 2025 Pre-Development 33 2 17 8 9 2 130 11 32 5 5 2
Additional From Development 74 0 0 0 9 o] 172 ] 0 0 4 0
2025 Post-Development 107 2 17 8 18 2 302 11 32 9 8 2
2011 92 4 38 0 3 0 35 1 24 k" 4 o
2013 98 4 40 0 1 0 37 1 22 1 4 0
PM 2025 Pre-Development 139 6 57 0 2 0 53 2 32 2 6 0
Additional From Development] 172 0 0 0 4 1] 74 o] o] 0 9 0
2025 Post-Development, 311 6 57 0 5 0 127 2 32 2 15 0

R13018 - Civil Engineering Services — Traffic Im act Asscssment Report — Gracemere 8 Page 11
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4.2.3. SIDRA Output
A SIDRA intersection analysis has been carried out for each for the four scenarios to be investigated,
including pre and post traffic flows under AM and PM conditions. Several output parameters have been

reviewed to determine the effect of the proposed developments upon the existing intersection

infrastructure. These parameters include:

- Degree of - :
Scenario DAY Min. Level of Service Average Delay (sec)
Saturation - ?

2025 AM Pre-Deve]opment 0.211 B 8.3
2025 AM Post-Development 0.476 B 10.5
2025 PM Pre-Development 0.085 B 7.0
2025 PM Post-Development 0.233 B 8.8

From the above, it is evident that the existing intersection infrastructure is sufficiently capable of
accommodating the 2025 traffic volumes in conjunction with the proposed developmental traffic.

4.2.4. Turn Watrants

Turn warrant checks have been performed to determine the adequacy of the existing turn warrants for
this intersection. Checks accounted for AM/PM traffic peaks, and compared results between 2025 pre
and post development traffic volumes. The current intersection geometry includes a 43 metre long
CHR(S) and 37 metre long AUL(S).

AM Turn Warrants PM Turn Warrants
2025 Pre-Development  [2025 Post-Development [2025 Pre-Development |2025 Post-Development
QR=6 QR= 10 QR= 6 QR= 15
Qam= 100 QM= 173 QM= 236 QM= 408
QL= 35 QL= 108 QL= 145 QL= 317
QM= 24 QM= 24 QM= 57 QM= 57

It should be noted that the turn volumes to and from W
volumes on Cherryfield Road. Typically in these situations the intersection
accommodate the high traffic movements. However, long term it

through movements will exceed Washpool Road as part of future urban development located south of

the subject site.

R13018 - Civil Enginecring Scrvices —

Traffic Impact As

sessment Report — Gracemere Springs

ashpool Road are higher than the through
would be realigned to

is expected that Cherryfield Road

Page 12
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Figure 9: AM Turn Warrants for Cherryfield Road / Johnson Road Intersection,
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Figure 10: PM Tuen Warsants for Chernvfield Road / Johnson Road Intersection

The turn warrant checks shown above have concluded that under 2025 post-development conditions, a
CHR(S) is required to satisfy turn warrant requirements. A recent upgrade of this intersection has
included a CHR(S) lane and an AUL(S) into the mntersection geometry. Therefore, no upgrades are

required to take place.

4.3. Lucas Street / Johnson Road Intersection

4.3.1. Existing Intersection

The existing intersection has been recently upgraded in the past years to include several features including
2.5m wide parking lanes and 2.0m wide bicycle lanes. The major road on the intersection (Johnson Road)
15 signed 60km/h speed with Lucas Street being signed at 70km/h. Traffic medians within this
intersection include painted chevron islands on Johnson Road and a 1.0m wide raised traffic island on the

Lucas Street leg.

Scrvices — Traffic Impact Assessment Report — Gracemere Springs Page 14
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Figure 12: SIDRA represemtation of the existing Lucas Street / Johnson Road Intersection

4.3.2. Traffic Volumes

Traffic volumes presented below have been calculated and grown ar 3% (compounding) based upon intersection
count data supplied by RRC. Development traffic has also been incorporated after being subjected to destination
and directional splits.

Fable 4: Traffic volomes utilised for intersection assessment

legl Leg2 leg3
Johnson Rd (Te Town Centre) Lucas St Johnson Rd (Te Kabra)
Johnson Rd & Lucas St Intersection Left Thru Left Right Thru Right

W KV W HV 1 HY W AV v AV v HV

2011 35 2 35 & 10 [*] 45 2 66 5 36 3

2013 37 2 37 2 11 0 48 2 70 5 38 3

AM 2025 Pre-Development 53 3 53 3 15 0 58 ! 100 8 54 5
Additional From Development| 0 0 74 [*] [*] 0 0 0 172 0 0 0

2025 Post-Development| 53 3 127 3 15 0 68 3 272 8 54 B

2011 63 X 92 5 21 3 36 5 34 4 18 1

2013 67 1 o8 5 22 3 33 L 36 4 19 1

PM 2025 Pre-Develop t g5 2 139 8 32 5 54 8 51 [ 27 2
Additional From Development| a 0 172 0 0 o 0 0 74 0 0 0

2025 Post-Development 95 2 311 8 32 5 54 8 125 6 27 2

4.3.3. SIDRA Output

The analysis of the intersections performance at the year 2025 under ultimate conditions Incorporating
the proposed development was performed using SIDRA Intersection 5.1. This software produces as an
output the estimated degree of saturation (DOS), delays and Level of Service (LOS).

The intersection analysis results are summarised below with full lane summaries published in Appendix B.

R13018 - Civil Engineerir Traffic Impact Assessment Report — Gracemere Springs Page 16
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Degree of
Saturation

Scenario Min. Level of Service Average Delay (sec)

2025 AM Pre-Development 0.138 B 5.8
2025 AM Post-Development 0.203 B 5.6
2025 PM Pre—Development 0.171 B 5.7
2025 PM Post-Development 0.256 B 4.3

The results show that without any upgrade to the existing intersection that it is more than capable of
servicing future traffic background growth and development traffic without upgrade.

4.3.4. Tutn Warrants

In order to assess the impact upon the existing intersection by the proposed traffic generation, turn
warrant checks have be carried out. The checks have analysed AM/PM, pre and post development traffic
volumes for both left and right turn movements. The current intersection geometry includes a 34 metre
CHR(S) and a 36 metre long AUL(S).

AM Turn Warrants PM Turn Warrants
2025 Pre-Development 2025 Post-Development {2025 Pre-Development  [2025 Post-Development
QR= 59 QR= 59 QR= 29 QR= 29
QM= 219 QM= 465 QM= 301 QM= 546
QL= 56 Ql= 56 QL= 97 QL= 97
QM= 56 QM= 130 QM= 147 QM= 319

R13018 - Civil Engineerir
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Figure 13: AM Tum Warranas for Lucas Street / Johnson Road Intersection
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Figure 14: PM Tum Warrants for Lucas Street / Johnson Road Intersection
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The turn warrant checks have concluded that under PM peak conditions, both left and right turns have
triggered an upgrade to the turn treatments. The Left turn is required to consist of a AUL(S) under 2025
post-development conditions. A recent upgrade to this intersection has included a 36m long AUL(S). For
the Right turn, an upgrade from a CHR(S) to a CHR has been triggered. The current geometry of the
Intersection contains a painted chevron island prior to the CHR(S). In order to satisfy 2025 ultimate
conditions, alterations in the line marking may be incorporated to lengthen the existing CHR(S) to satisfy
this CHR requirement.

4.4. Breakspear Street / Johnson Road Intersection

4.4.1. Existing Intersection

The existing Johnson Road consists of a divided road with 6.5m road widths and a 4.8m wide raised
traffic island. Breakspear Street features 3.5m lane widths with 2.5m parking lanes on each side. Whilst all
intersection legs are signed at 60km/h speeds, the nearby school has a school zone encompassing the
intersection which aligns within the peak hours of the intersection. Therefore, for both AM and PM
peaks the approach and exiting speeds have been reduced to 40km/h for all legs.

Figure 15: Aerial imageny of the Breakspear Street / Johnson Road Intersection (Provided by RRC)

Gracemere Springs Page 18
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4.4.2. Traffic Volumes

Traffic volumes shown below, as previousl
from 2011 intersection count data supplied
been included within the 2025 post-dev

traffic splits.

Table 5: Traffic volumes utilised for mtersection

N

Johnsan Read (North)

Johnson Road {South)

assessmoent

Breakspear Streat

ntation of the existing Breakspear Street / Johnson Road Lnte

1section
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y performed with other intersections, has been extrapolated
by RRC. Traffic development from the proposed sites have
elopment traffic volumes incorpo.mting destination and directional

Leg1 leg2 Leg3
$ohnson Rd & Breakspear St b Johnson Rd (To Town Centre) Breakspear St Johnson Rd (To Kabra)
Intersection Left Thru Left Right Thru Right

Lv HV Lv HY LV HV v HV v HY Lv HY

011 48 2 101 8 56 1 49 1 157 9 53 3

2013 52 2 107 8 59 1 52 1 77 10 56 3

AM 2025 Pre-Development 74 3 153 12 85 2 74 2 253 14 80 5
Additional From Development 0 0 70 1] 4 0 0 a 163 0 9 0

2025 Post-Development| 74 3 223 12 88 2 74 2 416 14 89 5

2011 73 1 165 12 47 0 48 1 168 11 62 2

201, 77 1 175 13 50 0 51 1 178 12 66 2

PM| 2025 Pre-Development| 110 2 250 18 71 0 73 2 254 17 94 3
Additional From Development 0 0 163 0 9 0 0 0 70 0 4 a

2025 Post-Davelopment| 110 2 413 18 80 0 73 2 324 17 97 3
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4.4.3. SIDRA Output

In order to establish the full extent of any
infrastructure several SIDRA intersection analysis’ were carried out. Analysts’ were carried out under 2025
conditions in order to allow for one year’s construction and then an additional further 10 years of growth.
output can be found in Appendix

future traffic impacts upon existing council intersection

Four scenarios were analysed and summarised below. The full SIDRA
B.

: Degree of y ;
Scenario A R, Min, Level of Service Average Delay (sec)
Saturation = =

2025 AM Pre-Development 0.330 B 5.8
2025 AM Post—Developmenr 0.508 B 6.8
2025 PM Prchevelopmenr 0.405 B 6.7
2025 PM Post-Development 0.676 B 9.4

The results show that without any upgrade to the existing council intersection that it is more than capable
of servicing future traffic background growth and development traffic.

4.4.4. Turn Warrants
A complete turn warrant assessment has been carried out in order to establish the effects upon current

Intersection infrastructure through the development of the proposed site.

R13018 - Civil E;

AM Turn Warrants PM Turn Warrants
2025 Pre-Development | 2025 Post-Development 2025 Pre-Development 2025 Post-Development
QR= 85 QR=93 QR= 97 QR= 100
QM= 508 QM= 741 QM= 650 QM= 884
QL= 77 QL= 77 Ql= 112 QL= 112
QM= 165 QM= 235 QM= 635 QM= 872
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Figure 17: AM Tura Warrants for Breakspear Swreet / Johnson Road Imersection
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Figure 18: PM Turn Wareanes for Breakspear Street / Johnson Road Intersection
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Turn warrant checks carried out for the above intersection has found that under PM peak conditions no
turn warrant upgrades have been triggered by the proposed development. The current 2013 geometry
does not include any turn treatments and would under normal background traffic growth be required to
be upgraded to a CHR arrangement to suit 2025 traffic volumes. The traffic generated through the
proposed development therefore does not trigger any upgrades from what would otherwise be required
to be created to satisfy 2025 background traffic growth. Due to the current pavement width of 6.5m,
these turn treatment could easily be incorporated with minimal cost.

4.5. Middle Road / Johnson Road Intersection

4.5.1. Existing Intersection

Currently, the Middle Road / Johnson Road intersection consists of a divided Johnson Road with lane
widths between 6.5 and 10m. The existing traffic median between the divided lanes is 15m wide with a
channel running down the middle acting as the primary drainage for the road. The signed speed limits for
the intersection on all legs is 60km/h, however during school zone hours, Johnsons Road (South) and

Middle Road and reduced to 40km/h.

TN Jahnson Ry (Nortt

el s

| U

ey

Tohnsun R (Sotth)y

Figure 19: SIDRA representation of the existing Middle Road / Johnson Road Intersection
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4.5.2. Traffic Volumes

The below traffic volumes have been developed for use in both turn warrant and SIDRA analysis. The
volumes have been heavily based around traffic counts recorded in June 2011, provided by RRC. As
discussed previously, the 2011 data has been grown using a 3% annual growth rate (compounding),
developing both 2013 and 2025 pre-development traffic volumes. Development traffic, once subjected to
destination and directional splits, was added to the 2025 data in order to estimate 2025 post-development

traffic volumes.

Fable 6: Traffic volumes utilised for intersection analysis.

legl Leg3 Leg4d
Johnson Rd (To Town Centre) Johnsen Rd (To Kabra) Middle Rd
Johnson Rd & Middle Rd Intersection Theu Right Lsft Thr Lt Right

LV HV LV HV LV HV LV HV LV HvV LV HY

2011 144 12 48 1 28 1 206 15 45 4 33 0

2013| 153 13 51 1 30 1 219 16 48 4 e 1]

AM 2025 Pre-Development| 218 18 73 2 42 2 312 23 68 6 50 0
Additional From Development 66 Q 0 0 8 0 155 0 0 0 3 Q

2025 Post-Development] 284 18 73 2 51 2 467 23 6 6 53 0

2011 282 7 60 1 17 1 165 7 40 1 19 1

20 293 & 64 1 18 1 175 74 42 i 20 1

PM 2025 Pre-Development 427 11 91 2 26 2 250 11 61 2 2 2
Additional From Development| 155 a 0 0 3 0 66 0 a 0 8 0

2025 Post-Development| 582 1 Ca 2 2 2 316 11 61 2 37 2

4.5.3. SIDRA Output

Standard SIDRA intersection analysis has been utilised to evaluate an intersection’s degree of saturation,
Level of Service, queues and average delay. Under a standard sign controlled intersection, the desired
ultimate practical degree of saturation is 0.8 with a minimum level of service of D,

A SIDRA intersection analysis has been conducted under four alternative scenarios for each intersection
in the year 2025. They include 2025 pre-development and 2025 post-development conditions in both AM
and PM peaks. The intersection analysis results are summarised below with full lane summaries published

in Appendix B.

Degree of

z Min. Level of Service Average Delay (sec)
Saturation & 3

Scenario

2025 AM Pre-Development 0.306 B 4.6
2025 AM Post-Development 0.505 D 6.8
2025 PM Pre-Development 0.329 B 4.7
2025 PM Post-Development 0.474 D 6.8

From the above outpur, the existing intersection is sufficiently capable to service the 2025 background
and developmental traffic, maintaining a LOS at or above a D and Degree of Saturation of less than 0.8.

Under 2025 conditions post-developmem, there is an increase in delay for vehicles turning out of Middle
Road in the morning peak. Whilst easily at acceptable levels, minor line marking would allow for further a
second lane on Middle Road, allowing for separate left and right turn lanes. This would reduce the delay
of vehicles turning left out of Middle Road in the morning and also have a noticeable advantage for

vehicles turning right.

Page 24
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4.5.4. Turn Warrants

Turn warrant checks have been performed in order to determine in the existing intersection s capable of
maintaining dafe turn warrants throughout its ultimate scenario. The checks accounted for AM/PM
traffic peaks, and compared results between 2025 pre and post development traffic volumes. There is
currently no existing turning infrastructure at this intersection.

AM Turn Warrants PM Turn Warrants
2025 Pre-Development | 2025 Post-Development | 2025 Pre-Development | 2025 Post-Development
QR= 73 QR= 74 QR= 92 QR= 92
QM= 614 QM= 844 QM= 725 QM= 950
Ql= 44 Ql=52 QL= 27 QL= 31
QM= 334 QM= 489 QM= 260 QM= 327
80 - il g
& o
o ol |
g 2025 Pre-Development Left Turn
=g 60 © 2025 Post-Development Left Turn
G_j 2025 Pre-Development Right Turn
‘._ o 2025 Post-Development Right Turn |
o i
" 40 - |
o CHR/(AUL or CHL)
]
E CHR(S)/
% AUL(S)
2 20 -
£ BAR/BAL
= ‘ i
[ |
G L T T T T T —
0 200 400 600 800 1000 1200

Major Road Traffic Volume ‘Qy' (Veh/h)

Figure 20: AM Tumn Warrants for Middle Road / Johnson Road Intersection
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Figure 21: PM Turn Warrants for Middle Road / Johnson Road Intersection.

Analysis of the turn warrant results has shown that under 2025 pre-development traffic volumes that a
CHR would be required to satisfy background traffic growth, therefore not requiring an upgrade to
include development traffic. For the left turn treatment however, an upgrade from an AUL(S) to an AUL
will be required. As an AUL(S) will be required under normal background traffic growth, the upgrade
from a AUL(S) to a AUL will be covered through infrastructure contributions.

4.6. Impact Upon Cherryfield Road

In accordance with the December 2012 RRC Transport Network Infrastructure Map (39-3) for future
trunk infrastructure (attached in Appendix C), Cherryfield Road has been identified to be upgraded to a
major urban collector. Under the Capricorn Municipal District Guidelines (CMDG), a major collector is
able to convey a maximum of 6000 vehicle movements per day, or to service 600 allotments.

In order to assess the 2025 ultimate traffic scenario (2011 Intersection Count + Background Growth +
Development Traffic), traffic volumes discussed in Section 4.1.2 have been adopted. The critical section
of Cherryfield Road is identified as being between the intersections of Johnson Road and Washpool
Road. From the traffic volumes, 464 vehicle movements are calculated to travel along Cherryfield Road

during peak hour.

If adopting standard traffic generation that peak hour traffic volume is approximately 15% of AADT,
Cherryfield Road would be calculated at 3894 vpd, well below the 6000vpd allowance. Alternatively, the
use of RTA’s guide to traffic engineering of (.85 movements per dwelling during peak hour and 9
movements per dwelling per day can be utilised. Using this method, the 464 movements will equate to

546 dwellings or 4913 vpd, well below a major collectors capacity.
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4.7. Impact upon Road A of Gracemere Springs |
In accordance with the CMDG, Road A of Gracemere Springs 1 has been designed to satisfy two
different road hierarchy conditions. As previously mentioned in the original traffic impact assessment, a

small portion of Road A closest to allotments 1 and 16 will be a major urban collector with the remainder

of Road A being a minor urban collector.

Under the CMDG, a minor collector should not exceed 3000 vehicle movements per day. Using CMDGs
recommended ten (10) daily movements per dwelling, a minor collector is sufficient for 300 allotments.
The Gracemere Springs 2 Traffic Catchment Plan, attached in Appendix D, outlines how the
development of Gracemere Springs 2 will be managed to ensure no more than 300 allotments are being

serviced by the minor collector at any one time.

As shown in Appendix D, there are 88 allotments whose traffic will be conveyed down Road D, connect
onto Road A and onto Washpool Road. This small section of Road A between the Washpool Road
mntersection and intersection with Road D will be a major urban collector, the allotments being serviced

by this section is 385 (297+88).

Downstream on Road A from the intersection with Road D, the maximum number of allotments to be
serviced is 297. As a minor urban collector is able to convey traffic from 300 allotments Road A will not

be run over capacity.

As Road A is restricted to service below 300 allotments, there are 63 allotments which cannot be
developed until the surrounding road network and secondary access onto Washpool Road is established.

On connection of the future access, Road A in Gracemere Springs 1 will have a reduction in traffic as the
majority of Gracemere Springs 2 will use the future access to Washpool Road.

Its intersection with Road A prior to the construction of Gracemere Springs 2 future access will be built
as a T-Intersection of two major urban collectors but will essentially act as a bend in the road. Once the
Gracemere Springs 2 access to Washpool Road is constructed, the intersection can be reassessed using
turn warrants/SIDRA and if required be upgraded to include right turn lanes if necessary. Washpool
Road Reserve is approximately 40m in width which will allow for these modifications without affecting

property boundaries.
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5. CONCLUSION

In conclusion, the entirety of proposed developments of both Gracemere Springs 1 and Gracemere
Springs 2 can be effectively incorporated into Gracemere’s existing transport infrastructure without the
requirement for any significant upgrades, when analysed under 2025 ultimate traffic.

In order to satisfy turn warrant requirements, the following upgrades from existing are required:

Washpool Road / Cherryfield Road Intersection — As the existing intersection does not currently
exhibit any turn treatments this intersection will be required to be upgraded to incorporate both BAL and
BAR treatments in order to service future traffic with background growth. Additional upgrades to
AUL(S) turn treatment is required in order to allow for a safe turning environment post development.

Cherryfield Road / Johnson Road Intersection — Currently, this intersection includes both AUL(S)
and CHR(S) turn treatments. After a full intersection analysis it is not required that these treatments be
upgraded m order to incorporate the proposed developments,

Lucas Street / Johnson Road Intersection — The current Lucas Street intersection contains both
AUL(S) and CHR(S) turn movements. In order to safely incorporate the proposed developments into this
intersection, it is required that the CHR(S) be upgraded to a CHR.

Breakspear Street / Johnson Road Intersection — After analysis of 2025 traffic volumes it was found
that under background growth conditions that the upgrade to both a CHR and AUL was required
without any influence from the proposed developments traffic volumes. Therefore, under an ultimate
scenario where development traffic is influencing the turn treatments, no upgrade is required.

Middle Road / Johnson Road Intersection — The existing intersection is currently consisting of no
turn treatments. Under 2025 background growth is was established that an AUL(S) and CHR will have to
be incorporated into this intersection. Once development traffic was factored into movement volumes it
was established that the A UL(S) would be required to be further upgraded to an AUL turn treatment.

It should be noted that some of the intersections and roads assessed as part of this study have been
identified in Council’s Future Infrastructures Plans as detailed below and in included in the MAP 39-3

located in Appendix C.

Map 30 Jdohnson Roadd Middie Road inteisecton  upgrade  and associated
3 Transport T.66 intersection wirks $ 850,000 2021

Map 39. Johnson  Road/ Breakspear | Intersection upgrade and associated

2 Trans 1-67 Street intersection works i 650,000 2021

Map 39 Johnson Road! Lucas Street Construct intersection improvements o

3 Transport T1-68 intersection increase capacity and operation 3 1,500,000 2021
Consiruct extension of Mcliilan Avenue

Map 86 (from mid L1- RP603508 1o Olive Street

3 Transport 781 McMillan Avenue exiended) Build at Urban Anerial 3 §50.000 00

Map 3a. | Transport 7.83 Cherryfield  Road (Washpool [ Upgrade to Major Urban Collector {from [ § 2 150000 2026

3 Road to Regal Drive) Washpool Road to Regal Drive) |
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APPENDIX A — Intersection Count Data
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e, LOCATION: Johnson Rd - Breakspear St Int (RHS)
N ROAD No: 0060568

e T DATE: Thu, 09/06/11

Rockhamp n TIME: 06:00 - 18.00

Regionat®C

Leg1
Johnson Rd
(To Gracemere Town Centre)
0065068
I Al Traffic: 2579 l
l Out: 1258 (70) Il In: 1321 (76) ]
s J !
I I
o | [T
®©0) | | (16)
! l, Leg 2
| Breakspear St.
|
\ .

Al Tratilc: 1003

006504D

'_ %“‘) l |1a1 (9),

|
!
!
!
|
p

+
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I Al T:Jng:z'zu I

Leg 3 0065068

Johnson Rd
(To Kabra)
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LOCATION: Int Johnson Road & Middle Road(L H.S)
ROAD No: 0065068
n DATE: Tue, 07/06/11
Regional*Council TIME: 06:00 - 18:00

Leg 1
Johnson Road
(To Gracemere Town Centre)
0065068
AH Traffic: 2890
a7)
Out; 1421 (111) }__J In: 1469 (96)
$ v
: -
Leg4d (?3 I;g?
Middle Road i
|
|

I
|
|

18) e / |
137 (2) : i
el A
|

|

|

|

|

|

[ m;jmuq;)}—-] Out: 1302 (74) |

All Trafflc: 2595

0065068 o

Johnson Road
(To Kabra)
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APPENDIX B — SIDRA Output



LANE SUMMARY Site: 2025 AM Pre-Development

Cherryfield Rd - Washpool Rd Intersection, Gracemere
2025 AM Pre-Development
Giveway / Yield (Two-Way)

L ane Use and Performance

“Demand Flows Deg ~l'ane “Average [ evel of#95% Back of Queue Lane Si Cap/Prob!

: L TR el “Cap Sanfs Ut Delal SServices AVehiclesiDistance Length Slype = Adi Block
A5 ven/h: veh/k .veh/h “Vehihs W% ehth Vic BT sen TR vehaig e may i £ ¥ ) b
South East: Cherryfield Road (South)

Lane 1 0 159 2 161 7.8 1826 0088 100 32 LOSA 08 58 500 - 00 00

Approach 0 159 2 161 78 0088 32 NA 08 58

North East: Washpool Road

Lane 1 2 0 13 15 00 702 0.021 100 109 LOSB 0.1 05 500 - 00 00

Approach 2 0 13 15 0.0 0.021 109 LOSB 0.1 05

North West Cherryfield Road (North)

Lane 1 2 43 0 45 70 1861 0.024 100 05 LOSA 00 0.0 500 - 00 00

Approach 2 43 0 45 7.0 0024 05 NA 00 0.0

Intersection 221 741 0.088 31 NA 08 58

Level of Service (LOS) Method: Delay (HCM 2000)

Lane LOS values are based on average delay per lane.

Minor Road Approach LOS values are based on average delay for all lanes.

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not a
good LOS measure due to zero delays associated with major road lanes.

SIDRA Standard Delay Model used.

-
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LANE SUMMARY Site: 2025 AM Post-Development

Cherryfield Rd - Washpool Rd Intersection, Gracemere
2025 AM Post-Development
Giveway / Yield (Two-Way)

Lane Use and Performance

Bemand Flows Deg.tane Average ‘Level of 95% Back of.Quele Shane SL Caps Brebi
I T R Tatal HYSGaDES6afs SULIE SDelay * SSeiice . VehiclesiDistance length dype AdjBlock

: o vehihoveh/ vehihdoveh/h (96T Ven/nis Avichs &on ilseq 0t R RGan e e R Y h
South East: Cherryfield Road (South)

Lane 1 0 159 6 165 76 1754 0.094 100 17 LOSA 09 67 500 - 00 00
Approach 0 159 6 165 7.6 0.094 17 NA 09 67

North East Washpool Road

Lane 1 12 0 203 215 00 631 0341 100 127 LOSB 1.7 121 500 - 00 00
Approach 12 0 203 215 00 0.341 127 LOSB 17 12

North West Cherryfield Road (North)

Lane 1 83 43 0 126 2.5 1859 0.068 100 66 LOSA 0.0 00 500 - 0.0 00
Approach 83 43 0 126 25 0.068 66 NA 00 00

Intersection 506 3.1 0341 76 NA 17 121

Level of Service (LOS) Method: Delay (HCM 2000)

Lane LOS values are based on average delay per lane

Minor Road Approach LOS values are based on average delay for all lanes.

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not a
good LOS measure due to zero delays associated with major road lanes.

SIDRA Standard Delay Model used.
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LANE SUMMARY Site: 2025 PM Pre-Development

Cherryfield Rd - Washpool Rd Intersection, Gracemere
2025 PM Pre-Development
Giveway / Yield (Two-Way)

Lane Use and Performance
Dem and Flowss Deg. #liane “Average #leveliof 95% Back of Quete’ Lane = S'Sl.. == Cap Prob, &

LS ipe L s InTE HV Capiiasath dULE ADelay Service Vr:hrcle% Distanice \Length “iType |8 Ad)SBlockes

T Al % :;;:

B o hibvehihevehine ven/h Shiveh/ni i Syic o ESECH B0l = e g b2 1Y) % ! 7a
Seulh East Cherryfield Road (South}

Lane 1 0 43 2 45 7.0 1727 0026 100 21 LOSA 02 18 500 - 00 00
Approach 0 43 2 45 7.0 0026 21 NA 0.2 18

North East: Washpool Road

Lane 1 2 0 2 4 00 792 0005 100 105 LOSB 00 0.1 500 - 00 00
Approach 2 0 2 4 00 0.005 105 LOSB 00 0.1

North West Cherryfield Road (North)

Lane 1 13 159 0 172 74 1854 0093 100 07 LOSA 0.0 00 500 - 00 00
Approach 13 159 0 172 74 0.093 0.7 NA 00 0.0

Intersection 221 ‘7.1 0.093 1.2 NA 02 18

Level of Service (LOS) Method Delay (HCM 2000).

Lane LOS values are based on average delay per lane.

Minor Road Approach LOS values are based on average delay for all lanes.

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not a
good LOS measure due to zero delays associated with major road lanes.

SIDRA Standard Delay Model used
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LANE SUMMARY Site: 2025 PM Post-Development

Cherryfield Rd - Washpool Rd Intersection, Gracemere
2025 PM Post-Development
Giveway / Yield (Two-Way)

Lane Use and Performance

PemandElows 2 . Degiilane Average. levelof 95% Backof.@leles lane S| Cap. Prob =
‘ e ST LR Total BVE.Cap. tn UL SPelay s BiService SVehicles  Distance tLength *Type t ' Adj Biogk ™
B Lvehiitven/h veh/nt veh/he %venini G e sb e B N e oS ARSI i B L,
South East: Cherryfield Road (South)

Lane 1 0 43 12 55 58 1194 0.046 100 64 LOSA 04 30 500 - 00 00
Approach 0 43 12 55 5.8 0.046 6.4 NA 04 30

North East Washpool Road

Lane 1 6 0 83 89 0.0 571 0.157 100 128 LOSB 06 44 500 - 00 00
Approach 6 0 83 89 0.0 0.157 128 LOSB 06 44

North West: Cherryfield Road (North)

Lane 1 203 159 0 362 35 1856 0195 100 56 LOSA 0.0 00 500 - 00 00
Approach 203 159 0 362 35 0.195 5.6 NA 0.0 00

Intersection 506 3.1 0195 70 NA 06 44

Level of Service (LOS) Method: Delay (HCM 2000).

Lane LOS values are based on average delay per lane.

Minor Road Approach LOS values are based on average delay for all lanes.

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not a
good LOS measure due to zero delays associated with major road lanes.

SIDRA Standard Delay Model used

o
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LANE SUMMARY Site: 2025 AM Pre-Development

Johnson Rd - Cherryfield Rd Intersection, Gracemere
2025 AM Pre-Development
Giveway / Yield (Two-Way)

Lane Use and Performance

Demand Flows Deg Lane Average Levelof. 95% Backof.Quede  lane SL Gap. Prob
j R Toial HVAS Caps ¢ SatpsRULIEDelays s Sefvice, sVehiclesEDistance s Lengths iiype Acf; Block.}
: S % vehlbilivic. . S SeCL Pl ehial Bt ol s el ok

i Gharryﬁe!d Rd

Lane 1 12 0 148 1860 86 758 0211 100 116 LOSB 09 70 500 - 00 00
Approach 12 0 148 160 86 0211 116 LOSB 09 70

North East: Johnson Rd (To Gracemere Town Centre)

Lane 1 36 0 0 36 29 1819 0020 100 93 LOSA 00 0.0 37TurnBay 00 00
Lane 2 0 26 0 26320 1614 0016 100 0.0 LOSA 0.0 00 500 - 00 00
Approach 36 26 0 62153 0.020 54 NA 00 00

South West: Johnson Road (To Kabra)

Lane 1 0 43 0 43220 1707 0.025 100 00 LOSA 0.0 00 500 - 00 00
Lane 2 0 0 7 7286 870 0.008 100 109 LOSB 0.0 0.2 43TurnBay 00 00
Approach 0 43 7 51229 0025 16 NA 0.0 0.2

Intersection 273127 021 83 NA 08 70

Level of Service (LOS) Method: Delay (HCM 2000}

Lane LOS values are based on average delay per lane.

Minor Road Approach LOS values are based on average delay for all lanes

NA. Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not a
good LOS measure due to zero delays associated with major road lanes

SIDRA Standard Delay Model used

1 Reduced capacity due to a short lane effect
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LANE SUMMARY Site: 2025 AM Post-Development

Johnson Rd - Cherryfield Rd Intersection, Gracemere
2025 AM Post-Development
Giveway / Yield (Two-Way)

Lane Use and Performance

Demand Flcws ¢ Deg. lane ‘Average . Leveloft 85% BackofOuelew lane SL Cap "Erob
: {35 YR otal (BVECap B iSatn St DPiay Semce VeTicles Disfance Lengthy Type AdjBlock
: S venh/hs vehm veha’h veh/h & % vehlh TovicE R SOC T St iveh §5 RIS o oo B SO
Soulh East' Cherryfield Rd

Lane 1 21 0 329 351 39 737 0476 100 13.0 LOSB 34 246 500 - 00 00
Approach 21 0 329 351 39 0.476 130 LOSB 34 246

North East Johnson Rd (To Gracemere Town Centre)

Lane 1 115 0 0 115 18 1833 0.063 100 92 LOSA 0.0 0.0 37TunBay 00 00
Lane 2 0 26 0 26320 1614 0016 100 00 LOSA 0.0 00 500 - 00 00
Approach 115 26 0 141 75 0.063 75 NA 0.0 00

South West Johnson Road (To Kabra)

Lane 1 0 43 0 43220 1707 0025 100 00 LOSA 0.0 00 500 - 00 00
Lane 2 0 0 1 11200 932 0011 100 108 LOSB 00 03 43TunBay 00 00
Approach 0 43 11 54 216 0.025 21 NA 0.0 03

Intersection 545 66 0476 105 NA 34 246

Level of Service (LOS) Method: Delay (HCM 2000).

Lane LOS values are based on average delay per lane.

Minor Road Approach LOS values are based on average delay for all lanes

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign centrol since the average delay is not a
good LOS measure due to zero delays associated with major road lanes.

SIDRA Standard Delay Model used.

1 Reduced capacity due to a short lane effect
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LANE SUMMARY Site: 2025 PM Pre-Development

Johnson Rd - Cherryfield Rd Intersection, Gracemere
2025 PM Pre-Development
Giveway / Yield (Two-Way)

Lane Use and Performance

Demand Elows PegLane Average & I evel of: 95% Back of Quete lane SL Cap,Frab
WL T R Totale iV ECaps st S EDelay $Service SVENICIES Distance Lengih T:,pe : Ad; Block¥
Dy

“SVeh/n wvehih veh/h wehih 270 VNI (O G e Shec Ses ol LSt Byl o B Al Sl T
South East: Cherryfield Rd
Lane 1 2 0 58 60 35 703 0.085 100 119 LOSB 03 24 500 - 00 00
Approach 2 0 58 60 3.5 0.085 119 LOSB 03 24
North East: Johnson Rd (To Gracemere Town Centre)
Lane 1 153 0 0 153 41 1804 0.085 100 94 LOSA 0.0 00 37TurnBay 00 00
Lane 2 0 60 0 60 0.0 1950 0.031 100 00 LOSA 0.0 0.0 500 - 00 00
Approach 153 60 0 213 3.0 0.085 6.7 NA 0.0 00
South West Johnson Road (To Kabra)
Lane 1 0 36 0 36 59 1878 0.019 100 00 LOSA 0.0 00 500 - 00 00
Lane 2 0 0 6 6 0.0 1103 0.006 100 99 LOSA 0.0 01 43TurnBay 00 00
Approach 0 3 6 42 50 0.019 15 NA 0.0 0.1
Intersection M5 33 0.085 70 NA 03 24

Level of Service (LOS) Method: Delay (HCM 2000).

Lane LOS values are based on average delay per lane.

Minor Road Approach LOS values are based on average delay for all lanes

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not a
good LOS measure due to zero delays associated with major road lanes

SIDRA Standard Delay Model used

1 Reduced capacity due to a short lane effect
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LANE SUMMARY Site: 2025 PM Post-Development

Johnson Rd - Cherryfield Rd Intersection, Gracemere
2025 PM Post-Development
Giveway / Yield (Two-Way)

Lane Use and Performance

‘Demand Elowss &5 Deg: Liane Average “ievelof “85% Back ofQuelie  Lane B SIMC apErob

B T R lota .' sLap. ‘ il Relays ¢ Service, BVehicles? Dts*avce Lenath™ fiype Adj Blcck
S veh!h vehih \ehih wvehin Sios iveh/n 85 u/c pilb% i Luset & 8 L vehd Shr S e B S R i M
South East. Cherryfield Rd

Lane 1 5 0 136 141 15 605 0233 100 134 LOSB 10 7.0 500 - 00 00
Approach 5 0 136 141 15 0.233 134 LOSB 1.0 7.0

North East Johnson Rd (To Gracemere Town Centre)

Lane 1 334 0 0 334 19 1832 0.182 100 92 LOSA 00 0.0 37TumnnBay 00 00
Lane 2 0 60 0 60 00 1950 0031 100 00 LOSA 00 0.0 500 - 00 00
Approach 334 60 0 394 186 0182 78 NA 00 0.0

South West Johnson Road (To Kabra)

Lane 1 0 36 0 36 59 1878 0019 100 00 LOSA 00 00 500 - 00 00
Lane 2 0 0 16 16 00 972 0.016 100 108 LOSB 01 04 43TunBay 00 00
Approach 0 36 16 52 41 0019 33 NA 0.1 04

Intersection 586 18 0.233 88 NA 10 70

Level of Service (LOS) Method: Delay (HCM 2000)

Lane LOS values are based on average delay per lane.

Minor Road Approach LOS values are based on average delay for all lanes.

NA Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not a
good LOS measure due to zero delays associated with major road lanes.

SIDRA Standard Delay Model used

-
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LANE SUMMARY Site: 2025 AM Pre-Development

Johnson Road - Lucas Street Intersection, Gracemere
2025 AM Pre-Development
Giveway / Yield (Two-Way)

Lane Use and Performance

g Lane: Average Levelof '95% Backdf Queue Sl.ane Sk Cap 'Piob.

Demand'Elows &0 ;: Det _
1 s R Tuotal s HY. (Cap s isaty sl #Delay 8 Senvice Vehicles “Distance Lenath iy pe Adj Block ™
o T A 7

7 et ehihi veh/nawen Svenin s Yol ve/iaivic i es - SEC L i a b i rveh B R (G Yo e
South: Johnson Rd (South)

Lane 1 0 114 0 114 74 1860 0.061 100 00 LOSA 0.0 0.0 500 - 00 00
Lane 2 0 0 62 62 B5 1007 0062 100 98 LOSA 02 15 34TurnnBay 00 00
Approach 0 114 62 176 78 0.062 3.5 NA 02 15

East Lucas Street

Lane 1 16 0 75 91 35 655 0138 100 117 LOSB 06 4.0 500 - 00 00
Approach 16 0 75 91 35 0.138 11.7 LOSB 06 40

North. Johnson Rd (MNorth)

Lane 1 59 0 0 59 54 1789 0033 100 92 LOSA 00 0.0 3TunBay 00 00
Lane 2 0 59 0 59 54 1884 0031 100 00 LOSA 00 00 500 - 00 00
Approach 59 59 0 118 54 0.033 46 NA 00 0.0

intersection 384 6.0 0138 58 NA 06 40

Level of Service (LOS) Method: Delay (HCM 2000).

Lane LOS values are based on average delay per lane.

Minor Road Approach LOS values are based on average delay for all lanes.

NA. Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not a
good LOS measure due to zero delays associated with major road lanes

SIDRA Standard Delay Model used

1 Reduced capacity due to a short lane effect
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LANE SUMMARY Site: 2025 AM Post-Development

Johnson Road - Lucas Street Intersection, Gracemere
2025 AM Post-Development
Giveway / Yield (Two-Way)

{ ane Use and Performance

Bemand Flows ; : DPeg,. Lane Average s Levelof 5% Backiof Qtizues Lane SL ©ap: Prob)
L TARERY Motal VAR Gap Siedin LUt | Delay, Service BVehicleS EDistance slength AType AdjBlock
VEE ; ; 0/

o vep/h tven/nivenih SWen/n S en/n Vicp i Oh e SeG 2 aveh i “rmd TR Yo o8
South: Johnson Rd (South)

Lane 1 0 295 0 295 29 1914 0154 100 00 LOSA 0.0 00 500 - 00 00
Lane 2 0 0 62 62 B5 087 0063 100 102 LOSB 0.2 16 34TurnBay 00 00
Approach 0 295 62 357 38 0.154 1.8 NA 02 16

East Lucas Street

Lane 1 16 0 75 91 35 446 0203 100 154 LOSC 08 56 500 - 00 00
Approach 16 0 75 91 35 0.203 154 LOSC 08 56

North: Johnson Rd (North)

Lane 1 59 0 0 59 54 1789 0033 100 92 LOSA 0.0 00 36 Turn Bay 00 00
Lane 2 o 137 0 137 23 1921 0071 100 00 LOSA 0o 00 500 - 0.0 00
Approach 59 137 0 196 32 0.071 28 NA 0.0 0.0

Intersection 643 36 0203 4.0 NA 08 56

Level of Service (LOS) Method Delay (HCM 2000).

Lane LOS values are based on average delay per lane.

Minor Road Approach LOS values are based on average delay for all lanes.

NA. Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not a
good LOS measure due to zero delays associated with major road lanes.

SIDRA Standard Delay Model used.

1 Reduced capacity due to a short lane effect

-
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LANE SUMMARY Site: 2025 PM Pre-Development

Johnson Road - Lucas Street Intersection, Gracemere
2025 PM Pre-Development
Giveway / Yield (Two-Way)

Lane Use and Performance

L <) R]E oial HV Cap. Satne UtilEiDelay SEService s venic fapces Length - Silype Ad] Block

Demandiflows B Deg: Lane-Average Levelof 95% Backiofi@uete “lane Sk Gap. Rrob

¢ sveh/hvehimswehihs ivehlint 8% .vé{ﬁh W/ s C m m R i
South: Johnson Rd (South)

Lane 1 0 60 0 60105 1825 0033 100 00 LOSA 0.0 0.0 500 - 00 00
Lane 2 0 0 31 69 989 0031 100 10.3 LOSB 01 0.8 34TumnBay 00 00
Approach 0 60 3 91 93 0.033 35 NA 0.1 08

East Lucas Street

Lane 1 38 0 65 104131 610 0.171 100 126 LOSB 07 53 500 - 00 00
Approach 39 0 65 104131 0171 126 LOSB 0.7 53

North' Johnson Rd (Nerth)

Lane 1 102 0 1] 102 21 1830 0.056 100 90 LOSA 00 00 36TunBay 00 00
Lane 2 0 155 0 185 54 1883 0082 100 00 LOSA 0.0 00 500 - DO 00
Approach 102 155 0 257 41 0082 36 NA 00 00

Intersection 452 72 0171 57 NA 07 53

Level of Service (LOS) Method: Delay (HCM 2000).

Lane LOS values are based on average delay per lane.

Minor Road Approach LOS values are based on average delay for all lanes.

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not a
good LOS measure due to zero delays associated with major road lanes.

SIDRA Standard Delay Mode! used.

1 Reduced capacity due to a short lane effect
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LANE SUMMARY Site: 2025 PM Post-Development

Johnson Road - Lucas Street Intersection, Gracemere
2025 PM Post-Development
Giveway / Yield (Two-Way)

Lane Use and Performance

Demand Elows Deg s ane ‘Average “l'evel of 95% Back of Quete’llane Sloo = Cap. Prob

Ll Te aR¥olat CBD L SatniUtils Slhislay S ServiceVehicles SDistance Lengths JType AdjBlock ¥
T veh/heveh/haveh/hl Vo BVEhi N /G B 0. e SEC BT i sl Sy e Ml IS S LI A o) e B Yol s
South: Johnson Rd (South)
Lane 1 0 138 0 138 46 1894 0073 100 0.0 LOSA 0.0 00 500 - 00 00
Lane 2 0 0 31 31 69 899 0034 100 113 LOSB 01 1.0 34Tun Bay 00 00
Approach 0 138 A 168 50 0.073 20 NA 01 10
East Lucas Street
Lane 1 39 0 65 104131 407 0256 100 172 LOSC 10 81 500 - 00 00
Approach 39 0 65 104131 0256 172 LOSC 10 81
North: Johnson Rd (North)
Lane 1 102 0 0 102 21 1830 0056 100 90 LOSA 00 0.0 36TumBay 00 00
Lane 2 0 336 0 336 25 1919 0.175 100 00 LOSA 0.0 00 500 - 00 00
Approach 102 336 0 438 24 0.175 21 NA 00 00
Intersection 711 46 0.256 43 NA 10 8.1

Level of Service (LOS) Method: Delay (HCM 2000).

Lane LOS values are based on average delay per lane.

Minor Road Approach LOS values are based on average delay for all lanes.

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not a
good LOS measure due to zero delays associated with major road lanes.

SIDRA Standard Delay Model used
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LANE SUMMARY Site: 2025 AM Pre-Development

Johnson Road - Breakspear Street Intersection, Gracemere
2025 AM Pre-Development
Giveway / Yield (Two-Way)

Lane Use and Performance

Demand Flows Deq Lane-Average. Leveloft 0594 Backof Queue & Lane S Cap. Prob
HVE Cabiieatn | Ul = Pelay’ . Sewvice s Vehicles ibistance Lengihi Type . Adj Block s
= Shien/h vl % Sec e e S T R R A T OfE | T

South’ Jhnson Road (South)

Lane 1 0 281 89 371 54 1607 0.231 100 28 LOSA 16 17 500 - 00 00
Approach 0 281 89 371 54 0.231 28 NA 16 i i 7

East: Breakspear Street

Lane 1 88 0 80 168 25 511 0330 100 140 LOSB 15 110 500 - 00 00
Approach a8 0 80 168 2.5 0.330 140 LOSB 15 11.0

North: Johnson Road (North)

Lane 1 81 174 0 255 6.2 1844 0.138 100 47 LOSA 00 [11] 500 - 00 00
Approach 81 174 0 255 6.2 0.138 47 NA 00 0.0

Intersection 794 50 0.330 58 NA 16 17

Level of Service (LOS) Method: Delay (HCM 2000}

Lane LOS values are based on average delay per lane.

Minor Road Approach LOS values are based on average delay for all lanes

NA' Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not a
good LOS measure due to zero delays associated with major road lanes

SIDRA Standard Delay Model used

-

Processed Tuesday, 2 July 2013 11:21:20 AM Copyright © 2000-2011 Akcelik and Associates Pty Ltd SIDRA -
SIDRA INTERSECTION 5.1.13.2093 www.sidrasolutions com fH‘T ERSECTION
Project: HR13\0\1\R13018\Admin\Traffic Report - June 2013\Johnson Rd - Breakspear St Int sip - y
8001106, GRAHAM SCOTT & ASSOCIATES PTY LTD. SINGLE



LANE SUMMARY Site: 2025 AM Post-Development

Johnson Road - Breakspear Street Intersection, Gracemere
2025 AM Post-Development
Giveway / Yield (Two-Way)

Lane Use and Performance

 LDemandElowss k Deg « [ane "Average  levellof 95%Backiof Queue st ane L Gap. Prob
{5 TR Totah A 2 Capi ssatn WUl SiDelay - Service S Venicles sDistance Lenath . Type «s « Adj* Block ' §
veh/hiveh/h wwehih Evehing 196 ivehih 8 vic 50895 seg N Ueh AR R b Bealn e AR S e T RN oG

oumf Joh

nson Road (South)
Lane 1 0 453 99 552 36 1650 0.334 100 33 LOSA 29 210 500 - 00 00
Approach 0 453 99 552 36 0.334 ) 33 NA 29 210
East Breakspear Street
Lane 1 95 0 80 175 24 344 0508 100 226 LOSC 28 200 500 - 00 00
Approach 95 0 80 175 24 0.508 226 LOSC 28 20.0
North. Johnson Road (North)
Lane 1 81 247 0 328 48 1867 0.176 100 43 LOSA 0.0 0.0 500 - 00 00
Approach B1 247 0 328 4.8 0176 43 NA 00 00
Intersection 1055 38 0508 68 NA 29 210

Level of Service (LOS) Method: Delay (HCM 2000).

Lane LOS values are based on average delay per lane.

Minor Road Approach LOS values are based on average delay for all lanes.

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not a
good LOS measure due to zerc delays asscciated with major road lanes.

SIDRA Standard Delay Model used
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LANE SUMMARY Site: 2025 PM Pre-Development

Johnson Road - Breakspear Street Intersection, Gracemere
2025 PM Pre-Development
Giveway / Yield (Two-Way)

Lane Use and Performance

Demand Elows ¥Deg " Lane tAverages | evel'of #05% Back of Queliew Lane Sk~ CapPrab
[T R Total  HY '_Ca!?g Satn (UL Belay S Eenvice s VeniclesBRistance Alengih Type Ady Biock, §
Siveh/n ven/iavehint vehih £ e vehiRB S iic SeE5h i T Ses ! o Vehi. .m oM 0/t 1 S0/ o8

“South Jo

hnson Road (South)
Lane 1 0 285 102 387 54 1482 0281 100 41 LOSA 20 145 500 - 00 00
Approach 0O 285 102 387 54 0.261 41 NA 20 145
East: Breakspear Street
Lane 1 75 0 79 154 14 380 0405 100 188 LOSC 20 139 500 - 00 00
Approach 75 0 79 154 14 0.405 188 LOSC 20 13.9
North: Johnson Road (North)
Lane 1 118 282 0 400 53 1858 0215 100 46 LOSA 0.0 00 500 - 00 00
Approach 118 282 0 400 53 0.215 46 NA 0.0 0.0
Intersection 941 47 0.405 6.7 NA 20 145

Level of Service (LOS) Method Delay (HCM 2000)

Lane LOS values are based on average delay per lane.

Minar Road Approach LOS values are based on average delay for all lanes.

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not a
good LOS measure due to zero delays associated with major road lanes

SIDRA Standard Delay Model used.
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LANE SUMMARY

Johnson Road - Breakspear Street Intersection, Gracemere
2025 PM Posi-Development
Giveway / Yield (Two-Way)

L ane Use and Performance

Degl:ane Average Levelof 295% Back of Queue Slane
gV sCapiesatni il i Betal ESetvical Ve hlgles i Distance Slenath
Do vehin. s avic LY L see L, Govehson m 1m

. " " Demand Elows
A s Y R otal
ki o vehihfven/h™eh/n vehih
South: Johnson Road (South)

Lane 1 0 359 105 464 45 1398 0332 100 65 LOSA 36 26.5 500
Approach 0 359 105 464 45 0.332 6.5 NA 36 265

East. Breakspear Street

Lane 1 84 0 79 163 13 241 0676 100 361 LOSE 39 275 500
Approach 84 0 79 163 13 0.676 361 LOSE 39 27.5

North. Johnson Road (North)

Lane 1 118 454 0 572 3.7 1885 0.303 100 41 LOSA 00 00 500
Approach 118 454 0 572 37 0.303 41 NA 00 0.0
Intersection 1199 37 0676 94 NA 39 275

Level of Service (LOS) Method: Delay (HCM 2000).
Lane LOS values are based on average delay per lane.
Minor Road Approach LOS values are based on average delay for all lanes.

Site: 2025 PM Post-Development

Sk

“Type

Gap :Prob
A_d_j_. Block &

0w

D/ 4
e L:Q,__ 7 Oy

- 00 00
- 00 00
- 00 00

NA  Intersection LOS and Major Road Approach LOS vaiues are Not Applicable for two-way sign control since the average delay is not a

good LOS measure due to zero delays associated with major road lanes.
SIDRA Standard Delay Model used.
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LANE SUMMARY Site: 2025 AM Pre-Development

Johnson Road - Middle Road Intersection, Gracemere
2025 AM Pre-Development
Giveway / Yield (Two-Way)

Lane Use and Performance

- Demand Flows : Lane ‘Average: levelof 95% Backiof QueuetLane  iSLES CapProb

T R A R Tot 3 U0l Delay ' Seruicet Vehicles iDistance Slengthis Type AdiTBlock: ]

: " vehlht veh/h i veh/RSVeRinE oty ; %% lkse e L U P AR m 19 ol
South. Joh

nson Rd (South)
Lane 1 46 353 0 399 66 1859 0215 100 05 LOSA 0.0 00 500 - 00 00
Approach 46 353 0 399 6.6 0.215 05 NA 0.0 00
North: Johnson Rd (North)
Lane 1 0 248 79 327 6.4 1499 0.218 100 62 LOSA 16 18 500 - 00 00
Approach 0 248 79 327 64 0218 62 NA 16 1.8
West Middie Rd
Lane 1 78 0 53 131 48 427 0306 100 130 LOSB 13 95 500 - 00 00
Approach 78 0 53 131 48 0.306 130 LOSB 13 95
Intersection 857 63 0.306 46 NA 186 118

Level of Service (LOS) Method. Delay (HCM 2000).

Lane LOS values are based on average delay per lane

Minor Road Approach LOS values are based on average delay for all lanes.

NA' Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not a
good LOS measure due lo zero delays associated with major road lanes

SIDRA Standard Defay Model used

Processed: Tuesday, 2 July 2013 11:21:54 AM Copyright © 2000-2011 Akcelik and Associates Pty Lid SR A My =
SIDRA INTERSECTION 5.1 13.2083 www.sidrasolutions.com npafscti -

Project: HAR13\0\\R 13018\Admin\Traffic Report - June 2013\Johnson Rd - Middle Rd Int sip INTERSECTION
8001106, GRAHAM SCOTT & ASSOCIATES PTY LTD, SINGLE



LANE SUMMARY Site: 2025 AM Post-Development

Johnson Road - Middle Road Intersection, Gracemere
2025 AM Post-Development
Giveway / Yield (Two-Way)

Lane Use and Performance

Demand Elows Deg Lane’ Average Wl evel of $85% Back of@uetieiane = SL.  Gap: Prob)
_ LT R Total SV ECED SRS sty S U SEiDe a7 Serice S VehiclesgDistance # Lenath Mlype = “Adi Blockie]
o veh/hiveh/hivehihl Wehih s % veh/Bivice =08 8 Ssee T Ve T AR, o T, 0 o, Do
South: Johnson Rd (South)

Lane 1 56 516 0 572 46 1884 0.303 100 04 LOSA 00 0.0 500 - 00 00
Approach 56 516 0 572 46 0.303 04 NA 0.0 00

North: Johnson Rd (North)

Lane 1 0 318 89 407 7.8 1313 0310 100 100 LOSA 36 26.7 500 - 00 00
Approach 0 318 89 407 78 0.310 10.0 NA 36 26.7

West: Middle Rd

Lane 1 78 0 56 134 47 265 0505 100 242 LOSC 24 173 500 -~ 00 00
Approach 78 0 56 134 47 0.505 242 LOSC 24 17.3

Intersection 1113 58 0505 68 NA 36 26.7

Level of Service (LOS) Method: Delay (HCM 2000).

Lane LOS values are based on average delay per lane

Minor Road Appreach LOS values are based on average delay for all lanes.

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not a
good LOS measure due to zero delays associated with major road lanes

SIDRA Standard Delay Model used.
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LANE SUMMARY Site: 2025 PM Pre-Development

Johnson Road - Middle Road Intersection, Gracemere
2025 PM Pre-Development
Giveway / Yield (Two-Way)

Lane Use and Performance

DemandGlows & Degilane Averages Level ofd855, Backiof Queus Lane Sk Capy Prob.

L T R otal BVEGAD S Satn s il SefvicE i VehicleS SDistance! Lengthi*Typed Adj Block.
: web/hiweh/haveh/ht iveh/h 8 veh/hil s vice | % L Secian vale Vo h SRR SR T e %% Yok
South: Johnsen Rd (South)

Lane 1 29 275 0 304 45 1884 0.161 100 04 LOSA 00 0.0 500 - 00 00
Approach 29 275 0 304 45 0 161 04 NA 00 00

North: Johnson Rd (Norih)

Lane 1 0 461 94 555 2.3 1685 0329 100 55 LOSA 28 19.9 500 - 00 00
Approach 0 461 94 6555 23 0.329 55 NA 28 199

West Middle Rd

Lane 1 66 0 33 99 43 400 0247 100 129 LOSB 09 66 500 - 00 00
Approach 66 0 33 99 43 0.247 129 LOSB 0.9 66

Intersection 958 32 0329 47 NA 28 199

Level of Service (LOS) Method: Delay (HCM 2000).

Lane LOS values are based on average delay per lane.

Minor Road Approach LOS values are based on average delay for all lanes.

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not a
good LOS measure due to zero delays associated with major road lanes.

SIDRA Standard Delay Model used
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LANE SUMMARY Site: 2025 PM Post-Development

Johnson Road - Middle Road Intersection, Gracemere
2025 PM Post-Development
Giveway / Yield (Two-Way)

Lane Use and Performance

Demand Flows Degilane Average il evel of185% Back of Queue Willane 8111 Cap! Probit
L T8 R Wotal HVE Cap S 8stin Sy Spelay » Sefulcel Wenicles, Distance s Length ilype  “AdBlock 4

i - Wehindvehihivehih Svehiht % vehin B avic e o dsec iy veh Aot masig m AT
South: Johnson Rd (South)

Lane 1 33 344 0 377 36 189 0.199 100 04 LOSA 0.0 00 500 - 00 00
Approach 33 344 0 377 36 0.199 04 NA 0.0 0.0

North' Johnson Rd (North)

Lane 1 0 624 98 722 19 1698 0425 100 7.0 LOSA 56 398 500 - 00 00
Approach 0 624 98 722 19 0425 70 NA 56 398

West: Middie Rd

Lane 1 66 0 43 109 38 231 0474 100 272 LOSD 2.1 155 500 - 00 00
Approach 66 0 43 109 38 0474 272 LOSD 21 15.5

Intersection 1208 26 0.474 6.8 NA 56 398

Level of Service (LOS) Method: Delay (HCM 2000)

Lane LOS values are based on average delay per lane.

Minor Road Approach LOS values are based on average delay for all lanes,

NA. Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not a
good LOS measure due to zero delays associated with major road lanes

SIDRA Standard Delay Model used

=
-
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APPENDIX C — Ultimate Road Hierarchy



Trunk Infrastructure - Transport

’:l Locality Boundaries

Future Trunk Infrastracture
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- 6A - Major Urban Arterial
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. Cadastral Parcels
&m Priority Infrastructure Area

Note: Priority Infrastructure Area located inside hashed boundary. o
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Copyright protects this publication. Reproduction by whatever means is prohibilited without
prior wiitten permission of the Chief Executve Officer, Rockhampton Regicnal Council
Rockhampton Regional Council will not be held liable under any circumstances in connection
vath or arising out of the use of this data nor does it warrant that the data is error free. Any
queries should be ditecled to the Customer Service Cenlre, Rockhampton Regional Council
or telephone 1300 22 55 77. The Digital Cadastral Data Base is current as at April 2012
Copynight The State Government of Queensland (Cept. of Environment and Resource
Management) 2012. All other data copyright Rockhampton Regional Council 2012
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1. INTRODUCTION

Brown Consulting (Qld) Pty Ltd has been commissioned by Gracemere Springs Pty Ltd to prepare a Stormwater
Quantity Management Plan (SMP) and Flood Investigation for the proposed Gracemere Springs Developments.
This report has been prepared to:

* Respond to the stormwater quantity and flooding items of Rockhampton Regional Council (RRC)
Information Request dated 21 December 2012 (RRC Ref: D/588-2012) for the proposed development
at 70 Washpool Road, Gracemere (referred to as Gracemere Springs 1).

A detailed response to each item is provided in the Response Letter to Information Request
{Development Application: D/588-2012) prepared by Brown Consulting (Rockhampton) 2013.

¢ Detail the proposed stormwater quantity management strategy for the proposed Beaumont Land
Development at 104 Washpool Road, Gracemere (referred to as Gracemere Springs 2).

The stormwater quantity management and flood investigation components of this report have been split into
two sections:

1. Northern Waterway: Detailed analysis has been undertaken for the northern waterway to support
the Material Change of Use (MCU) and Reconfiguring a Lot (RAL) applications for the Gracemere
Springs Developments.

It is proposed to construct an online detention basin in the northern waterway to provide peak flow
mitigation for both the Gracemere Springs developments.

2. Southern Portion Gracemere Springs 2: The lots that drain to the southern waterway in the
Gracemere Springs 2 development are part of a future development application and do not form part
of the MCU application for the site. Preliminary hydrological and hydraulic analysis has been
undertaken for this portion of the development in order to identify the hydrological and hydraulic
constraints.

This report does not address stormwater quality measures.

1.1. Previous Investigations

Brown Consulting (Rockhampton) Pty Ltd has previously prepared the Stormwater Management Report
{(Report No. R12166, November 2012). This report outlined the proposed stormwater quantity management
strategy for 70 Washpool Road. RRC Information Request relates to the information within this report.

The previous stormwater quantity management strategy outlined in the previous report is superseded by the
revised analysis undertaken for this report.

B13021.W-01A/Stormwater Quantity Management Plan and Flood Investigation — Gracemere Springs Development, Washpool Road Gracemere Page 1
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2. SITE CHARACTERISTICS

2.1. Location & Site Details

Located within the suburb of Gracemere, in the Rockhampton Regional Council local government area, the
Gracemere Springs Developments are located in 70 and 104 Washpool Road, as shown in Figure 2.1 below.

104 Washpool Rd

“Gracemere Springs 2”

| Southern Waterway

CGooqdle earth

)

Figure 2.1: Approximate Site Location (Source Google Earth)
2.2. Existing Topography & Site Drainage

The Gracemere Springs 1 development is split by a ridgeline that run east west through the site. Flows from
the southern portion of the site discharges to a waterway that flows from the west to the eastern boundary of
the site. Flows on the northern side of the ridge are conveyed along the Washpool Road reserve and ultimately
discharge to the same waterway to the north east of the site.

The Gracemere Springs 2 developed is split roughly in half by a ridge as shown in Figure 2.1 above. Flows on
the southern part of the site discharge to the waterway located along the southern site boundary. Flow from
the northern part discharge to the same waterway as the Gracemere Springs 1 development.

an and Flood Investigation — Gracemere Springs Development, Washpool Road Gracemere Page 2
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3. FLOOD INVESTIGATION OF NORTHERN WATERWAY

it is proposed to construct a detention basin in the northern waterway for both Gracemere Springs
developments, this detention basin will replace the nine basins previously proposed for the Gracemere
Springs 1 development.

A flood investigation for the northern waterway was undertaken in order to determine:
*  The existing flood levels and flows within the northern waterway;

*  The required detention basin volume and outlet configuration to mitigate any increase in peak flow as
a result of the proposed developments;

¢ The developed flood levels within the proposed channel; and
*  The required culvert sizes within Gracemere Springs 1.

Analysis has been undertaken using an XPSWMM Hydrological and Hydraulic model. XPSWMM incorporates
dynamic modelling of hydrological and hydraulic components of stormwater through simulating rainfall runoff
process and the performance of natural or engineered drainage systems. The following sections outline the
development and verification of the XPSWMM model.

3.1. Catchment Details

Catchment boundaries for the existing and developed scenarios are generally as per the previous report,
however additional catchments have been added in order to account for the Gracemere Springs 2
Development. Catchments for the developed scenario have been lumped at critical inflow points in order to
reduce the complexity of the model.

Existing and Developed catchment boundaries are shown below in Figure 3.1 and Figure 3.2.

Table 3.1 and Table 3.2 show the modelled catchments areas for the existing and developed scenario. Percent
impervious values have been determined in accordance with the Queensland Urban Drainage Manual Volume
1 Second Edition 2007 (QUDM, NRW 2007).

Note that the area modelled in the developed scenario is slightly less than the existing scenario, as the
ridgeline within Gracemere Springs 2 will be moved to the north during development. This is due to the
earthworks proposed as part of the development.

B13021.W-
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Table 3.1: Existing Catchment Properties
Catchment  Area{ha) @ % Impervious

A 3.14 15%
B 11.65 6%
& 1.43 15%
D 5.80 6%
E 1.35 1%
F 17.63 0%
G 0.80 4%
1 57.61 14%
2 67.52 15%
3 0.75 15%
4 95.73 10%
5 26.15 10%
6 1.42 0%
7 4.04 0%
8 18.83 7%
9 1.45 15%

Table 3.2: Developed Catchment Properties*

Catchment  Area(ha) % Impervious

Basin 1 4.02 60%
Basin 2 4.71 60%
Basin 3 4.37 60%
Basin 4 1.02 60%
Basin 5 1.05 60%
Basin 6 0.60 60%
Basin 7 0.66 60%
Basin 8 0.66 57%
Basin 9 0.69 60%
Channel 1 0.36 34%
Channel 2 2.85 34%
Si 0.48 60%
S2 0.20 60%
S3 0.39 40%
S4 0.09 60%
S5 0.82 60%
F1 7.68 60%
Det 2.70 0%
F2 6.45 60%
F2a 1.79 0%

*- Catchments 1 -9 are as per the existing scenario, and are
not shown in the table above, refer Table 3.1.

BiSDZI.W-DIAIStormwater Quantity Management Plan and Flood Investigation — Gracemere Springs Development, Washpoo! Road Gracemere Page 4
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3.2. XPSWMM Parameters and Verification
The following losses were adopted in the XPSWMM model:

¢ Initial loss of 25 mm (for all ARI’s); and
¢ Continuing loss rate of 2.5mm/hr (for all ARI's).
A comparison of the peak flows produced by the XPSWMM model at the downstream extent of the Gracemere
Springs 1 development (refer Figure 3.3 for verification location) compared to the flow specified in the RRC
Information Request was undertaken in order to confirm the flows produced by XPSWMM were reasonable.
As specified by the RRC Information Request dated 21 December 2012 (RRC Ref: D/588-2012);
“..the total existing flow peak flow (Q100) discharging to the existing flow path traversing the

development site shall be 27.29m3/s”

The peak 100 year ARI existing flow determined by the XPSWMM model at the downstream extent of the
Gracemere Springs 1 development was determined to be 27.76m?3/s which is comparable to the RRC flow,
therefore the adopted model parameters are considered acceptable. Refer Section 3.3.1.

3.2.1. Hydraulic Analysis Boundary Conditions and Parameters
The following boundary conditions were adopted for the hydraulic analysis of the Northern Waterway:

¢ Upstream: inflow hydrographs as determined by XPSWMM: and
¢ Downstream:

Normal depth for the 1 to 50 year ARl events;

Tailwater level of 14.09m for the 100 year ARI event adopted from the WRM Washpool Creek
Flood Study, Gracemere (2011).

Manning’s roughness values have been adopted in accordance with the Capricorn Municipal Development
Guidelines Stormwater Drainage Design D5 (2007). Table 3.3 details the adopted roughness values.

Table 3.3: Adopted Manning Roughness Values

Roads 0.020
Short Grass 0.033
Long Grass 0.045
Long Grass with Scattered

Trees/Shrubs 0.060

B13021.W-01A/5tormwater Quantity Management Plan and Flood Investigation — Gracemere Springs Development, Washpool Road Gracemere Page 7
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3.3. Existing Scenario

All catchments listed in Table 3.1 were modelled in order to determine the existing peak flows. Detailed
hydraulic analysis of the waterway through the site to downstream of Washpool Road was undertaken for the
area shown in the model schematic in Figure 3.3.

3.3.1. Results

The resulting water surface levels and flows are shown in Table 3.4. These results are at the reporting location
shown in Figure 3.3. Results shown are for the critical duration storm event. Refer to Appendix B for detailed
XPSWMM results.

Table 3.4: Existing Scenario Results (Critical Storm Duration)

OCatio edar AR 00 Year AR

Flow (m®/s) | WSL(m AHD) | Flow (m3/s) | WSL (m AHD)
1 5.00 19.24 11.79 19.44
2 5.63 17.41 14.27 17.74
3 (Washpool Road) 14.03 14.05 22.87 14.37
4 (Downstream Extent) 20.04 12.86 39.32 14.09
5 (Verification)* 10.86 15.70 27.76 15.94

*- Reported in Existing Scenario Only For Verification Purposes

Existing flood levels through the site are shown in Figure 3.4 below.

B13021.W-01A/Stormwater Quantity Management Plan and Flood Investigation — Gracemere Springs Development, Washpool Road Gracemere Page 8
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3.4. Developed Scenario (with Mitigation)

Modelling of developed scenario was undertaken with the updated catchments as shown in Table 3.2 and
Figure 3.2. The proposed channels, culverts and new detention basin have been included in the XPSWMM
model. The filling proposed in the north eastern corner of the site has been considered as part of the hydraulic
analysis undertaken for the developed scenario.

A schematic of the developed scenario XPSWWM model is shown in Figure 3.5. Inundation sketches for the
proposed channel in the 100 year ARI event are provided in Appendix D.

3.4.1. Proposed Culvert Crossing

The proposed culverts as shown in Figure 3.5 below have been included in the XPSWMM Model. The
configuration of these culverts is as follows:

¢ Culvert A-3/1800x900 RCBC; and
¢ Culvert B—4/2100x1200 RCBC

A sensitivity analysis has been undertaken and considers 50% blockage of the proposed culvert structures in
the 100 year ARI event. Refer to Section 3.4.4 for details.

3.4.2. Proposed Detention Basin
Details of the proposed detention basin are shown in Table 3.5 below.

Table 3.5: Detention Basin Details

Parameter Value

Volume* (RL 13.2 to 15.60) (m?) 33,300
Outlet Culvert 2/2100x900 RCBC
Overflow Weir 25m L 15.00
100 year ARI WSL 15.60

*- This volume excludes the channel storage upstream of H_S7, therefore actual volume of detained water will be greater
3.4.3. Results

Results of the developed scenario are presented in Table 3.6 and Table 3.7 below. As shown the resulting
water surface levels and peak flows are generally less than the existing scenario. In the 5 year ARI storm there
is a minor increase in peak flow at Location 1 and 2. The increase of 0.01m?*/s is insignificant and is probably a
model rounding error, as the sub catchments upstream have not changed. The drop in water surface level at
these locations is a result of the proposed channel works downstream.

Downstream of the site (Locations 3 and 4) the peak flows and water surface levels have reduced as a result of
the proposed detention basin. Therefore, it is considered that the proposed detention basin effectively
mitigates any increase in peak flow as a result of the Gracemere Springs Developments, site 1 and 2.
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Table 3.6: Developed Scenario Results - 5 year ARI

ocatio D AHD

Existing Developed Existing Developed
1 5.00 5.01 19.24 19.05
2 5.63 5.64 17.41 17.30
3 (Washpool Road) 14.03 13.16 14.05 14.04
4 (Downstream Extent) 20.04 19.68 12.86 12.86

Table 3.7: Developed Scenario Results — 100 year ARI

Location Flow (m?/s) WSL (m AHD)

Existing Developed Existing Developed
1 11.79 11.79 19.44 19.22
2 14.27 14.27 17.74 17.58
3 (Washpool Road) 22.87 22.30 14.37 14.36
4 (Downstream Extent) 39.32 38.99 14.09 14.09

Developed flood levels through the site are shown in Figure 3.6.
3.4.4. Sensitivity Analysis ~ Culvert Blockage

As mentioned previously a sensitivity analysis considering 50% blockage of the proposed culverts in the 100
year ARI event has been undertaken. It should be noted that this degree of blockage is considered unlikely. The
analysis has been undertaken as a sensitivity check only.

The results indicated that WSLs increased within the two proposed channels located upstream of the culvert
crossings. Despite this increase the maximum WSLs are still below the proposed minimum allotment levels.

The results for the culvert blockage analysis also indicated that the culvert crossings are overtopped. Refer to
Table 3.8 for details of the road flow conditions.

Table 3.8: Road Flow Conditions — 50% Blockage Analysis 100 Year ARI

2|0 3 0 Dep
O 0 O Dep O
Culvert A 5.20 0.56 0.18 0.09
Culvert B 2.52 0.50 0.13 0.06

As indicated above in Table 3.8 the depth of flooding over the road does not exceed the maximum
recommended depth of 0.25m in accordance with QUDM (2007). In addition the depth velocity products are
well below the maximum depth velocity product of 0.6m?/s. Therefore the roads above the culvert crossings
will remain trafficable under a 50% culvert blockage scenario in the 100 year ARI.

B13021.W-D1A/Stormwater Quantity Management Plan and Flood Investigation — Gracemere Springs Development, Washpoo! Road Gracemere Page 12
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4. SOUTHERN PORTION OF GRACEMERE SPRINGS 2

Preliminary stormwater quantity and flood investigations were undertaken for the southern portion of the
Gracemere Springs 2 development in order to determine:

* Required detention basin volume to mitigate any increase in peak flow; and

¢ The existing 100 year ARI flood levels for the waterway along the southern site boundary.
4.1. Stormwater Quantity Analysis

As the proposed development of the southern portion of the site has the potential to increase peak flows
discharging from the site, Queensland Rational Method (QRM) calculations were undertaken in order to
determine the change in peak flow.

4.1.1. Catchment Details

Catchment boundaries for the existing and development QRM calculations were determined based on site
survey and the proposed lot layout. The coefficient of runoff and time of concentrations have been
determined in accordance with QUDM (2007).

The time of concentration (tc) for the existing scenario was determined to be 30mins, the flow time is dictated
by the overland sheet flow component, refer to Appendix C for details. In the developed scenario the time of
concentration has reduced to 9mins as a result of the change from overland sheet flow to predominantly
piped and kerb and channel flow.

Table 4.1 details the resulting catchment parameters.

Table 4.1: Catchment Details
ario Area a Y% De 0 U
Existing 11.73 0% | 0.59 30
Developed 12.87 64% | 0.79 9

4.1.2. Design Rainfall Intensities
Rainfall Intensities were adopted from the Stormwater Drainage Design D5 (2007) guidelines.
4.1.3. Peak Flow Results

The resulting peak flows for the existing and developed scenario are shown in Table 4.2. Detailed QRM
calculations are provided in Appendix C.
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Table 4.2: Peak Flow Results
ARl Existing (m®/s} ' Developed (m?/s)

1 0.76 1.93
2 1.05 2.65
5 1.50 3.85
10 1.81 4.62
20 2.20 5.65
50 2.87 7.43
100 337 8.77

As shown in the table above the proposed development result in an increase in peak flow, therefore a
detention basin is required to mitigate this increase.

4.1.4. Preliminary Detention Basin Size

The Boyd’s method calculation from Section 5.05.1 of QUDM (2007) was used to determine the preliminary
detention basin volume to mitigate the increase in peak flow as a result of the development.

It was determined that a detention basin with a volume of 4,700m? is required to mitigate the increase in peak
flow for the southern catchment of the Gracemere Springs 2 development. Refer to Appendix C for further
details of the Boyd’s calculations.

4.2. Existing Flood Levels Southern Waterway

Analysis has been undertaken to determine the existing 100 year AR flood levels for the waterway along the
southern site boundary of Gracemere Springs 2. QRM calculations and a HEC-RAS model were undertaken to
determine the existing 100 year ARI flood levels.

4.2.1. Catchment Details

The catchment for the southern waterway to the most downstream extent of the southern portion of the site
has been determined from site survey and Airborne Laser Scanning (ALS) Survey. The catchment is shown in
Figure 4.1 below. The coefficient of runoff and time of concentration have been determined in accordance
with QUDM (2007).

The time of concentration (tc) for the catchment was calculated to be 225 mins, determined using the Bransby
Williams Equation. For details refer to Appendix C.

Table 4.3 details the resulting southern waterway catchment parameters.

Table 4.3: Southern Waterway Catchment Details
Area(ha) % Impervious €100  tc(mins)
1267 4% | 0.72 225

4.2.2. Design Rainfall Intensities

Rainfall Intensities were adopted from the Stormwater Drainage Design D5 (2007) guidelines.
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4.2.3. Peak Flow Results

The resulting 100 year ARI peak flow for the southern waterway for the catchment detailed above is shown in
Table 4.4 below. Detailed QRM calculations are provided in Appendix C.

Table 4.4: Southern Waterway 100 Year ARI Peak Flow Results
ARl Peak Flow (m3/s)
100 112.3

4.2.4. Hydraulic Investigation

Analysis has been undertaken using a steady state HEC-RAS model to determine flood levels and flood extents
for the southern portion of the Gracemere Springs 2 development.

The HEC-RAS model was created from site survey. Modelling was undertaken from approximately the most
southern point of the Gracemere Springs 2 development to the waterways most downstream extent at the
southern portion of the site.

Manning’s roughness values have been adopted based on aerial imagery. Table 4.5 below shows the adopted
roughness values.

Table 4.5: Adopted Manning’s Roughness Values

Surface Description Value

Long Grass 0.045
Long Grass with Scattered

Trees/Shrubs hed

The following boundary conditions were adopted for the HEC-RAS model:

¢ Downstream: normal depth (slope 0.1% adopted); and

¢ Upstream: normal depth (slope 0.1% adopted).
4.2.5. Hydraulic Investigation Results
Results for the 100 year ARI flood level at various locations are presented in Table 4.6 below.

Table 4.6: HEC-RAS Model Results

Existing 100 Year ARI

Locati ' ’
ocation CrossSection Flood Level {m AHD)

Upstream Extent of Model (Southern 17.53
Extent of Site) 830 '
Adjacent South-Western Corner of 288 16.11
Development Extent

Approximate Centre of Development

Extent to the South 15 16:08
Downstream Extent of Model a 15.94
(South-Eastern Corner of Development) ’

B13021 W-D1A/Stormwater Quantity Management Plan and Flood Investigation — Gracemere Springs Development, Washpool Road Gracemere Page 17




BROWN

Smart Water

B e o s R S N S R B R R A T S R RN, SR
Minimum lot levels for the development shall have a minimum of 300mm freeboard above the 100 year ARI
flood level adjacent the south-western corner of the development. The minimum lot level proposed for the
southern portion of the Gracemere Springs 2 development is therefore 16.45m AHD.

Flood extents of the southern waterway for the 100 year ARI are shown in Figure 4.2 below. A detailed
HEC-RAS output summary is presented in Appendix C.
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Catchment Boundary
to Downstream Extent

Figure 4.1: Southern Waterway Catchment — Gracemere Springs 2
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5. CONCLUSIONS

This Stormwater Quantity Management Plan and Flood Investigation has been prepared to respond to the
stormwater quantity and flooding items of Council’s Information Request, dated 21 December 2012
(RRC Ref: D/588-2012) for the proposed development at 70 Washpool Road, Gracemere and also detail the
proposed stormwater guantity management strategy for the proposed development at 104 Washpool Road,
Gracemere. The outcomes of the investigations are outlined below:

¢ The proposed online detention basin for the northern waterway effectively mitigates any increase in
peak flow and water surface levels as a result of the Gracemere Springs developments Site 1 and 2;

¢ The proposed culverts within the Gracemere Springs 1 development have sufficient capacity to
convey flows in a 50% blockage scenario in the 100 year ARI whilst ensuring the roads above remain
trafficable and no allotments are inundated:;

¢ A detention basin for the southern portion of Gracemere Springs 2 has been preliminarily sized to
ensure no increase in peak flows due to the development; and

® A preliminary flood investigation has been undertaken for the southern waterway along the southern
site boundary of the Gracemere Springs 2 development. Flood extents and flood levels have been
determined.

6. RECOMMENDATIONS

It is recommended that the northern waterway online detention basin be incorporated into the Operational
Works drawings for the Gracemere Springs developments. The northern waterway management strategies
identified within this report should be adopted:; specifically:

¢ Providing an online detention basin within the northern waterway with a detention storage of
33,300m3; and

*  Provide culvert configurations of 3/1800x900 RCBC for Culvert A and 4/2100x1200 RCBC for Culvert B.

Itis also recommended that the preliminary hydrological and hydraulic constraints identified for the southern
portion of the Gracemere Springs 2 development be incorporated into the future Operational Works detailed
design. Detailed design may result in changes to the preliminary constraints analysis, however design criteria
will be followed.
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7. REFERENCES

¢ Department of Natural Resources and Water (2007), Queensiand Urban Drainage Manual Volume 1
Second Edition;

¢ Capricorn Municipal Development Guidelines (2007), Stormwater Drainage Design D5;
¢ Brown Consulting ( Rockhampton) Pty Ltd (2012), Stormwater Management Report;
*  Rockhampton Regional Council (2012), information Request (RRC Ref: D/588-2012);

¢ WRM Water and Environment {2011), Washpool Creek Flood Study, Gracemere.

8. DISCLAIMER

This report has been prepared on behalf of and for the exclusive use of Gracemere Springs Pty Ltd and is
subject to and issued in accordance with the agreement between Brown Consulting (QLD) Pty Ltd.

Our investigation and analysis has been specifically catered for the particular requirements of Gracemere
Springs Pty Ltd and may not be applicable beyond this scope. For this reason, any other third parties are not
authorised to utilise this report without further input and advice from Brown Consulting (QLD) Pty Ltd.

Brown Consulting (QLD) Pty Ltd accepts no liability or responsibility whatsoever for the report in respect of any
use of or reliance upon this report by any third party.

The investigation and analysis has relied on information provided by others. We accept no responsibility for
accuracy of material supplied by others. The accuracy of the investigation, analysis and report is dependent
upon the accuracy of this information.

9. APPENDICES

Appendix A: Proposed Site Layout
Appendix B: Flood Investigation — Northern Waterway
Appendix C: Preliminary Constraints Analysis — Gracemere Springs 2

Appendix D 100 Year ARI Inundation Sketches
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APPENDIX A: PROPOSED SITE LAYOUT

B13021.W-D1A/Stormwater Quantity Management Plan and Flood Investigation — Gracemere Springs Development, Washpoo! Road Gracemere



v 104-80-€¥8S

[Ty “ou uejd
V-104-80-E¥8S 2o}
ey pea ‘0u Jesys
QHv v @ 0052:1
wnyep 8jeos

i, . (B3) dnoub faaans'usooudes

9SO

pelesin
Ay ] CL02-E0sY ¥
pesuoLgne s|iejep ojep [ hes

[t1ouno) jeuoibay uojdwieyyooy
ebj

auoysbuia jo funogy

al3wWaoelo Jo ysueqd
¢19661dS Uo ¢ 307

B £268¥8dY uo | jo1 =5

(sjo1221L)
Z) - 8 sebejg
uoijesnbyuosay 107

Jo ued

alawadeln)
‘peoy joodysep
ajejs3 sbundg asawaoels)

waloid

P11 Aid
sjuawdojars( diodawoy

jusgs

“unjd 81 jo Wed [mIBSIU] UR 5] 90U Sy

‘Pug) 91g Buinjonu)
sBujep [ejaueuy Aue 1o ueyd $|43 uo uopewLIO)u]
o uo paseid oq pinoys aous(je: ou enopued uj

uope|s|Baj usasjes Aue
10pun SUBWAIINDOI sauy Aew yojym Auoyine 100 Auw
PUR {12UN03 o sjusweInbeI 9 O} 05{Y PuF Asauns pieyy
01129[qN3 818 UOBI0L UMOYS S80IV PUD SUO|SLGLIP By |

“esodind 18yjo Auw 10) pesn eq jou pjnoys
PUR j2uno) (vuajBey uoidweyysoy of uopealdde Joj
Jo uogeinByuosss @ Auedwoase o pasedeid sem ugid s)y|

J10N INVLNOdWI
71! [ZE
I Z| obeig
0¢ 11 abejg
4 0} abejg
14 6 abeig
5z g abejg
'ON cumﬁ

T Tr— D p———
WO O OSC O Q€ 00 OBZ O O 02 O OBl OBl OM 02l COL 8 08 Op  GF

3
£3

P s 330y

Rt ) el h +
2ol g 1T e | i)
i § o BT e S T o
] __vmn_n,n,n__mmn_ ! B | NTFi !
i L f 1 \

R
LN

\ (RS
3 ot | ggtl £8l j oo
3 1R S T e

N
S T—=—a N g
R ,ﬂlu:»"J _. e
o A om
= 13 1 ] Ny N S

foply o
Ii.w.u.l_hn..mu_l

Ro4p

AR Pl




BROWN

Smart Warer

“—

APPENDIX B: FLOOD INVESTIGATION — NORTHERN
WATERWAY
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XPSWMM Detailed Results - Gracemere Springs Development, Gracemere
File: H:\813\001-049\B13021.W\Stormwater\[Bl3021.W XPSWMM Results.xIsxJRESULTS

Date: 15/04/2013
User: AH

1. Western Boundary

AR Flow (m*/s) | WSL {m AHD)
Existing Developed |Increase (%) |Existing IDeveIoped
2.69 2.71 0% 19.14] 18.96
2 3.50 3.52 0% 19.18] 18.99)
5 5.00 5.01 0% 19.24] 19.05
10 5.95| 5.96) 0% 19.28 19.07
20| 7.55 7.56| 0% 19.34 19.12
50 9.84] 9.84 0% 19.40] 19.18
100 11.79] 11.79 0% 19.44| 19.22|
[A_ve rage (%) 0%
2, Southern Boundary
ARI Flow (m?/s) WSL (m AHD)
Existing Developed lincrease (%) |Existing Developed
1 2.52 2.65 5% 17.19 17.14
2 3.43 3.44, 0% 17.30, 17.19
5 5.63 5.64 0%, 17.41) 17.30)
10 7.01 7.02 0% 17.52 17.35
20 9.16 9.16 0% 17,59 17.42
50 12.04) 12.05 0% 17.67| 17.53
100| 14.27 14.27| 0% 17.74, 17.58)
Average (%) 1%
3. Washpool Road
e Flow {m?/s) | WSL (m AHD)
Existing Developed |Increase (%) |Existing Developed
1 8.23 8.31 1% 13.91 13.92
10.57 10.52 0% 13.97| 13.97
5 14.03 13.16 -6% 14.05 14.04
10 15.9]) 15.38 -3% 14.09 14.08
20 17.41 16.82 -3% 14.14 14.12
50| 21.70 21.69 0% 14.21 14.21]
100 22.87 22.30 -2% 14.37, 14.36
Average (%) -2%
4. Downstream Model Extent
ARl Flow (m*/s) | WSL (m AHD)
Existing Developed |Increase (%) Existing Developed
10.54 10.63 1% 12,79 12.79
2 14.40 14.62 2% 12.82 12.83
5 20.04 19.68 -2% 12.86 12.86)
10 23.69 22.28 -6% 12.89 12.88
20 27.70 26.07 -6% 12.91 12.90
50 35.00 35.06 0% 12.95 12.95
100 39.32 38.99 -1% 14.09 14.09|
Average (% -2%

5. Verification

i [Flow (m?/s) JwsL (m AHD)
Existing Existing

1 3.92 15.45

2 6.53, 15.56

5 10.86, 15.70

10 13.66 15.75

20 17.68 15.81

50, 23.28 15.89)
100 27.76 15.94
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APPENDIX C: PRELIMINARY CONSTRAINTS ANALYSIS
— GRACEMERE SPRINGS 2

c1 Stormwater Quantity Analysis Queensland Rational Method
Calculations

c2 Boyd'’s Calculations
Cc3 Southern Waterway Queensland Rational Method Calculations

Cc4 Detailed HEC-RAS Output Summary

B13021.W-01A/Stormwater Quantity Management Plan and Flood Investigation - Gracemere Springs Development, Washpool Road Gracemere




213WAIRIG peoYy [oodysepn

B R,

TN FLVUUG

NMOu8

[zeE AN E 120 00+
/82 Ll 0EL 89°0 05
0z'2 JAN 601 290 oz
181 L1 6 650 0L
0571 L) z8 95°0 S
S0°L LLb ¥9 05°0 4
920 1L 6 10 I
[ sew) o] (ey)v e [B) 14V
[ (ujw) 2
(1’07 WGNO) suolenoe) mojy
650|010 paydopy
650 ¥9 %0 Wano 2+0°s eiqe)
[1]%] (y/ww) o4y 'l AioBejes awdojensg snojasadw) uogoely Jalug
ANIVA 01D
2} pajdopy
[3 € S’} Audojap [suuBy) palinssy Wano Wie g0y
L2 0 1€ 05} £L°L} UoEND3 Spuslld - MO|4 198YS puBLEAD WanNo 9'90°%
(suopiol (m) [(TT)
(ujug) 33| (sujw) jesoy qng| sBupue) o..._“u.__wﬂ 19j0wpey (pw) " u.”__“e soumal ‘ms (w) wBue|  (ey) wery Pouey ; edAy uojenbz sousiajey
sseuyBnoy 1] penam Baly pajlam 120j8 A adig IS "AV/
SUOHE|NDJED UOIEIIUSIUOCY) JO BLUIL
Sauljeping Juswidolanaq jedioiunyy wosudes 1924n0S g4i
odd a4 JoH adl
Oy Ayiwo0
48 Ag
M820E1LE ‘qor
EL02/P0/51 :eleq
Bunsixg aysixspxsuopenoen wyo sig M’820€ | 81WaIEMULIOIS\M 820 | B\670-LO0\E LG\ H @nd

Bunsix3 - z sbunds assweaoelr) uoiMod useyinos

suofiejnae) poyia |euoiiey puelsusanD sishjeuy Ajuenp s1emwiiols T

‘Juatuda|anag sdulids 213Wwadeln — uonedsaay] POO4 PUE UE[d Juawadeueyy AjpuenDd 191emwIols /T 0-M TZ0ETH



alawadeln peoy joodysepy wuawdo[anag sdulidg 243W33eID ~ UONEFIISIAU| PO pUB UB|d Juawadeuei Ayl

UEND J31EMWIOIS/YTO- M TZOETE

LL8 6°2L 852 S6°0 00}
Ev'L 6°Cl 8e¢ 160 05
59°S 6¢Ch 061 £8°0 02
29y 6'cl €91 640 01
S8°E 621 5128 SL0 S
S9°¢C 621 Okl £9°0 2
£6°1 6'Ch S8 £9°0 i
(sew)of (ey)y YE ) 14V
6 (uyw) 9y
(L'€0'¥ WAND) SuonEINo[ED MO
620 01D paidopy |
640 9 %¥9 ANGQND 2'¥0°G 81qeL
[1]%] {dy/) Okpy Yy AiobBajes juawdojanag snojaladw)| uopdeld 19jug
ANTVA 01D
6 9} pajdopy
6 4 2 vey Aio0ja A moj4 adig pawnssy wano (me €'90'%
S e £8'21 U0198UL0D WalSAS UR 01 JooH INAND nNano 90y 3jqel
(suouoq () (ww %)
(ujw) 9y Eoﬁ_“.__”zm. sbBujuuegy) om M”ﬂﬂt i2jewpag () (s/w) Moojap| 1aoweig( adojs| (w) yiBue (ey) easy powaw / adAL uopenbs ELEYEIE
ey ssouybnoy| MNMHPH] g0 | Bo4v panam adid Ay

| MADUS

NMOY 8

SUOIEINOJED) UDIBIIUSIUOD) JO BLUI|

saullaping juawdoaaq [edoiunyy woouden
Oy a4

04y

48

m'egoeLg

€102/70/S 1

padojmaq aug[xsix suoleinoen WHo aus M '820€ 1 8]WBIEMWIOIS\M 820E L 8\6¥0-100\EL BVH
padojanaq - g sbunds asswaoeln uoiod useyinos

1804n0S a4l
ed adi
Ayjjeson
Ag

‘qop

:ajeqg

e




BROWN

Smart Warer

c2 Boyd’s Calculations

Southern Portion Gracemere Springs 2 - Boyd's Calculation

File: H:\B131001-049\B13028.W\Stormwater\[B13028.W Site QRM Calculations.xlsx]Detention Boyd's
Date: 15/04/2013
Job: B13021.W
By: BF
BOYD's Calc Basin Volume[ Vs+FOS (m3)|
ARI Qo Qi Increase r Vi {m3) Vs (m3) 1.2
1 0.76] 1.93 1.17 0.61 1388 B840 1008
2 1.05 2.65 1.60 0.61 1908 1155 1386
5 1.50 3.85 2.35 0.61 2772 1693 2032
10| 1.81 4.62 2.81 0.61 3326 2024 2429
20 2.20 5.65 3.45 0.61 4071 2486 2983
50 2.87, 7.43 4.56 0.61 5350 3280 3936
100 3.37] 8.77 5.40 0.62 6317 3892 4670
tc 9.0

B13021.W-01A/Stormwater Quantity Management Plan and Flood Investigation — Gracemere Springs Development, Washpool Road Gracemere
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APPENDIX D 100 YEAR ARI INUNDATION SKETCHES

813'021.W‘01A/Stormwater Quantity Management Plan and Flood investigation — Gracemere Springs Development,

Washpool Road Gracemere
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1. INTRODUCTION/BACKGROUND

This stormwater quality assessment has been prepared on behalf of Gracemere Springs Pty Ltd. The following report
has been written to address the Gracemere Springs 1 Information Request at 70 Washpool Road, Gracemere in
support of the Material Change of Use application D/588-2012 will supersede the previous Stormwater Quality
Management Report. This report will also provide a stormwater quality strategy for the adjacent Gracemere Springs 2
development of 104 Washpool Rd, Gracemere, and will form part of the Reconfiguring a Lot submission to the
Rockhampton Regional Council.

The intent of the Stormwater Quality Report is to demonstrate that the proposed stormwater quality management
strategy will achieve the required annual load reduction percentages for this development in accordance with the
Rockhampton Regional Council requirements.

GRACEMERE SPRINGS 1

2. WATER QUALITY ASSESSMENT

2.1. Site Specific Objects

Due to the site’s proximity to Washpool Creek, it is important that the site presents no worsening in terms of water
quality following development. As the development is residential in character, the water quality parameters of
relevance to the site are suspended solids, nutrients (nitrogen and phosphorus), litter and faecal coliforms.

Of these parameters, the detailed modelling of litter and faecal coliforms is not possible at present, using the industry
standard analysis package (MUSIC - refer below) due to the lack of information regarding export rates.

The modelling of defined water quality objectives has therefore necessarily focused on suspended solids and nutrients
(nitrogen and phosphorus).

In the absence of Rockhampton Regional Council water quality objectives, load reduction targets stated in the “Urban
Stormwater Quality Planning Guidelines 2010” were adopted and are stated below:

85% Reduction of Total Suspended Solids
70% Reduction in Total Phosphorus
45% Reduction in Total Nitrogen

90% Reduction in Gross Pollutants

These targets are measured against the pollutant load generated for the untreated developed scenario. Load
reduction targets will be modelled as they more closely represent effects on Washpool Creek.

R13018 - Stormwater Quality Management Report : Page 1
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2.2. MUSIC Water Quality Analysis Methodology

In order to determine the effectiveness of different water quality treatment measures and meeting the water quality
objectives, a stormwater quality analysis was performed using the Model for Urban Stormwater Improvement
Conceptualisation (MUSIC) Version 3.02.

The models consist of three types of nodes:
* Source nodes representing different land uses and defining size of sub catchments
* Treatment Node representing different types of water quality treatment measures

* Receiving nodes represent the outlet point for the catchment under consideration. Each model only has
one receiving node

The model requires the user to specify meteorological data (rainfall and evaporation), soil properties and pollutant
loads for each catchment. Suitable parameters for the MUSIC model were adopted in accordance with the
recommendations of Mackay Regional City Council MUSIC Guidelines Version 1.1 2008 in the absence of
Rockhampton Regional Council MUSIC Guidelines.

Climate data for the catchment was sourced from the Rockhampton rainfall data using the November 1989 to October
1998 rainfall events and the Rockhampton monthly Potential Evapo-transpiration (PET) with a 6-minute rainfall time
step. The hydrologic routing option for the modelling was the “No Routing” option. This option generates more
conservative results from the treatment measures as the runoff is modelled reaching the treatment measure all at the
same time rather than allowing for travel and detention stages as the runoff progresses through the catchment.

A MUSIC model was created to determine the post development scenario with no WSUD and post development
scenario with WSUD treatments. The source nodes for the post-development scenario were based upon the site
master plan and have been shown in Tables 2.1 & 2.2. Ultimately; the receiving node for sites’ catchments is
Washpool Creek.

In accordance with Mackay Regional Council Water Quality Guidelines typical percentage impervious when splitting
residential land uses recommends the following:

Table 2.1
Lén Use Calego}' : % Overall Catchment % Imperviods
Roof 35% 100%
Road Reserve 25% 70%
Remainder 40% 19%
Overall 100% 60%

Page 1
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Tables 2.2: Post Development Sub-Catchments

Catchment Area (ha) Public Use Land S % Impervious
wai 3.33 0.03 37 60
waQz2 0.539 0 8 60
was 1.050 0.220 9 60
waQ4 1.022 0.041 10 60
waQ5s 4.370 0.077 47 60
WaQe6 4.71 0.105 5 60
waQ7 0.358 0.358 0 19
waQs 0.269 0 1 60
wQ9e 0.600 0 5 60

wQ10 0.405 0 4 60
waQil 0.662 0 8 60
waQi2 0.740 0.740 0 19
wQ1l3 0.364 0.300 1 19
wQi4 2.300 1.508 11 60
waQis 0.438 0 7 60
wQie 0.839 0 4 60

Refer to the Water Sensitive Urban Design (WSUD) concept drawing in Appendix A for identification of sub catchment
zones / areas for post development condition. The MUSIC model is based on a split catchment approach and will
incorporate various treatment nodes. All the 16 sub-catchments ultimately discharge into Washpool Creek.

The Mackay Regional Councils’ MUSIC Runoff Generation Parameters used for the modelling are detailed in Table 2.3.

Table 2.3: Runoff Generation Parameters

Paramoter : Lowland

Field Capacity (mm) 100

Infiltration Capacity Coefficient a 200
Infiltration Capacity Exponent b 1
Rainfall Threshold (mm) 1

Soil Capacity (mm) 250

Initial Storage (%) 10
Daily Recharge Rate (%) 4
Daily Baseflow Rate (%) 2
Initial Depth (mm) 10

Daily Deep Seepage (%) 0.4

R13018 — Stormwater Quality Management Report Page 3
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Table 2.4: Pollutant Export Relationships

Land Use for Total Suspended Total Phosphorus Total Nitrogen
MUSIC Source Solids {Log10 mg/L) (Logl0 mg/L) (Log10 mg/L)
Parameter
Node
{Residential) fase Storm
Flow Flow
Mean 1.0 2.43 -0.97 -0.30 0.20 0.26
Road Std
0.34 0.329 0.31 0.31 0.20 0.23
Deviation
Mean - 1.30 - -0.89 - 0.26
Roof Std
0.34 0.39 0.31 0.31 0.20 0.23
Deviation
Mean 1.0 2.18 -0.97 -0.47 0.20 0.26
Ground Level Std
0.34 0.39 0.31 0.31 0.20 0.23
Deviation

**Source: Mackay MUSIC Guidelines 1.1

2.3. Proposed Treatment Train

It is proposed to use a combination of open swales, small buffer strips and Bio-Retention Basins to treat post
development runoff from the site. The development can be separated into two main contributing catchments. For the
purpose of this water quality analysis the site has been divided into 16 sub-catchments (refer Table 2.2) which
ultimately all end up discharging to Washpool Creek.

The northern catchment comprises of two sub-catchments being WQ1 & WQ2. The combined area for these two
catchments is approximately 3.874ha. The remaining 14 sub-catchments (WQ3-WQ16) form the southern portion of
the development with a combined area of approximately 18.137ha. (See WSUD drawing Appendix A)

As part of the post development scenario the combined catchments WQ1 & WQ2 (northern catchments) will direct all
stormwater flows into the vegetated swale drain (Swale 7A & 7B). This swale drain is to be located within the
proposed drainage reserve to the north bounding the Washpool Road reserve. Stormwater flows will then be
collected at the end of the swale drain by Bio-Retention Basin (1) and discharge to Washpool Creek.

R13018 — Stormwater Qlaality Management Report Page 4
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The post development scenario for the remaining sub-catchments WQ3 to WQ16 (southern catchments) will direct all
stormwater flows into a series Bio-Retention Basins (3-7) which are all located in the areas designated as public usable
land (See WSUD drawing-Appendix A). All post development flows will discharge from these Bio-Retention basins (3-7)
into a Main Channel (A, B, C & D) situated in the southern portion of the development and runs in a west to east
direction and will ultimately discharge into Washpool Creek.

In order to meet the water quality objectives, the filtration area within these Bio-Retention Basins have been
preliminarily sized to have minimum areas as represented in Table 2.5 below. These basins have all been sized to have
a minimum 400mm depth layer of filtration material with an additional 100mm transition layer to prevent filtration
media blocking the subsoil drains over time and a further 200mm drainage layer in which the subsoil drain is to be
laid. Post development flows from Catchments WQ3; WQ4; WQ12 & WQ16 will have the added benefit of utilising
grassed buffer strips to assist in the treatment of sheet flows from these catchments. It is anticipated that
approximately 30-50% of the upstream catchments will sheet flow over these grassed areas.

The MUSIC model screen print showing drainage links and treatment devices is identified in the below image — Figure
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Figure. 1 - Treatment Train
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Bio Retention Basins

Table 2.5: Bio-Retention Basin Properties

Cantributing Extended Detention Infiltration Filter
Basin Filter Depth (m)

Catchments Depth {m) Area (m?)

Basin 1 wQ1; waQz; waeé 0.500 1000 0.400
Basin 2 waQs 0.500 600 0.400
Basin 3 wa4 0.500 200 0.400
Basin 4 was3 0.500 600 0.400
Basin 5 waQil 0.500 200 0.400
Basin 6 WwQ13; waQis 0.500 150 0.400
Basin 7 waQis 0.500 150 0.400
Swale Drains

All stormwater flows contributing from the northern portion of the development (WQ1 & WQ2) are to discharge into
a series of vegetated swale drains (Swale 7A & 7B) and convey flows to the east into Basin 1. These swales are to be
situated on the northern boundary of the development within the road reserve of Washpool Road. Figure 2 below
indentifies the typical swale propertied used for this analysis.

The main channel will convey all stormwater flows from both the upstream external catchments as well as the
southern catchments of the development (WQ3-wQ16) and ultimately dicharge into Washpool Creek. For the
purposes of this analysis this main channel has been seperated into 4 sections (Main Channel A, B, C&D). Figure3 &4
indentifies the properties used for this analysis

R13018 ~ Stormwater Quality Management Report ; Page 6
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2.4. Quality Modelling Results

The properties of the treatment devices shown above are based on default values in MUSIC and some recommended
values in the MUSIC guidelines.

Scenario 1 - Fully Developed site with and without Water Sensitive Urban Design Techniques.
The detailed results produced by the model for the development are presented in Table 2.6.

The treatment train modelling results for the modelled scenario with all catchments shows that the development
with utilisation of Water Sensitive Urban Design techniques effectively reduces the pollutant loads to levels compliant
with the annual pollutant load reductions stated earlier in the Site Specific Objectives.

Total Suspended Solids target reduction achieved ~94.7%
Total Phosphorus target reduction achieved ~75.31%
Total Nitrogen target reduction achieved ~45.4%

Gross Pollutants target reduction achieved ~100%

Table 2.6: MUSIC Water Quality Results — Total Annual Loads

Catchment WQ1 - WQ16 - Total Annual Load (kg/year)

Total Suspended Total Phosphorus Gross Pollutants
T T
Flow ML/year Solids (TSS) (TP) otal Nitrogen (TN) (GP)
BENE | ey | Devlo Peyi b up DEv-No gp  DevNo o oip
mitigation mitigation mitigation mitigation mitigation
94.0 75.4 20,100 1060 39.7 9.81 195 107 2,530 0
Target Reduction 85% of Developed 70% of Developed 45% of Developed 90% of Developed
Achieved 94.7% of o 45.4% of o
. f
Reduction Developed 75.3% of Developed Developed 100% of Developed

R12018 - Stormwater Quality Management Report
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2.5. Management Methodology

The following methodology will be followed through the construction and operational phase of the Bio-Retention
Basins proposed as part of the development.

2.5.1. Construction Phase

Construction of the development and the following building works on site has the potential to mobilise large
quantities of sediment in runoff. For Bio-Retention Basins to perform as designed there is a need to protect filter
media and basin vegetation during this phase of the development. Therefore a Staged Construction and
Establishment Method for construction of the Bio-Retention Basin will be followed. The stages for construction and
establishment will be as follows:

1. Functional Installation ~ Initially Bio-Retention Basins can be used as Sediment Basins. Once the

majority of site construction works have been completed earthworks and shaping to create the
layout and functional elements of the basin will be undertaken. This includes the installation of inlets,
outlet structures, subsoil drainage, transition layers and filter media. The filter media is to be covered
with a protective geofabric which is top-soiled and turfed or grass seeded. Silt fences are to be
erected around the outside of the basins to exclude silt and restrict access to the basins.

2. Building Construction - Protective erosion and sediment control measures are to remain in place as
the basins are to function as temporary Sediment Basins for the duration of the Building Construction

Phase. Access to the basins is to be restricted throughout building construction phase.

3. Operational Establishment - Following completion of the Building Construction Phase turf, topsoil and
protective geofabric is removed and each basin re-planted with vegetation and landscaping as
proposed. For vegetation to establish properly regular watering and removal of weeds is required

following planting.

2.5.2., Operational Phase

Following construction activities regular inspections of the Bio-Retention Basin are required in order to ensure
vegetation establishes and the properties of the filter media remain effective. Procedures to be adopted for the
carrying out inspections and maintenance of the basin are presented in Table 2.7 on the following page.

R13018 — Stormwater Quality Management Report
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3. CONCLUSION

The proposed Water Quality strategy for the Gracemere Springs 1 development confirms that stormwater discharged
from site can be managed in accordance with the current best industry practices and in accordance with State
Planning Policy 4/10 — Healthy Waters to achieve the required annual load reduction percentages.

Should further information be required regarding the Stormwater Quality Report, please don't hesitate to contact
BROWN Consulting Rockhampton Office on 07 4931 0777.

R13018 - Stormwter Quality'Management Report
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GRACEMERE SPRINGS 2

4. - WATER QUALITY ASSESSMENT

4.1. Site Specific Objects

Due to the site’s proximity to Washpool Creek, it is important that the site presents no worsening in terms of water
quality following development. As the development is residential in character, the water quality parameters of
relevance to the site are suspended solids, nutrients (nitrogen and phosphorus), litter and faecal coliforms.

Of these parameters, the detailed modelling of litter and faecal coliforms is not possible at present, using the industry
standard analysis package (MUSIC - refer below) due to the lack of information regarding export rates.

The modelling of defined water quality objectives has therefore necessarily focused on suspended solids and nutrients
(nitrogen and phosphorus).

In the absence of Rockhampton Regional Council water quality objectives, load reduction targets stated in the “Urban
Stormwater Quality Planning Guidelines 2010” were adopted and are stated below:

85% Reduction of Total Suspended Solids
70% Reduction in Total Phosphorus

45% Reduction in Total Nitrogen

90% Reduction in Gross Pollutants

These targets are measured against the pollutant load generated for the untreated developed scenario. Load
reduction targets will be modelled as they more closely represent effects on Washpool Creek.

4.2. MUSIC Water Quality Analysis Methodology

In order to determine the effectiveness of different water quality treatment measures and meeting the water quality
objectives, a stormwater quality analysis was performed using the Model for Urban Stormwater Improvement
Conceptualisation (MUSIC) Version 5.1.

The models consist of three types of nodes:
* Source nodes representing different land uses and defining size of sub catchments
= Treatment Node representing different types of water quality treatment measures

= Receiving nodes represent the outlet point for the catchment under consideration. Each model only has
one receiving node

R12018 — Stormwater Quality Management Report
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The model requires the user to specify meteorological data (rainfall and evaporation), soil properties and pollutant
loads for each catchment. Suitable parameters for the MUSIC model were adopted in accordance with the
recommendations of Mackay Regional City Council MUSIC Guidelines Version 1.1 2008 in the absence of
Rockhampton Regional Council MUSIC Guidelines.

Climate data for the catchment was sourced from the Rockhampton rainfall data using the November 1989 to October
1998 rainfall events and the Rockhampton monthly Potential Evapo-transpiration (PET) with a 6-minute rainfall time
step. The hydrologic routing option for the modelling was the “No Routing” option. This option generates more
conservative results from the treatment measures as the runoff is modelled reaching the treatment measure all at the
same time rather than allowing for travel and detention stages as the runoff progresses through the catchment.

A MUSIC model was created to determine the post development scenario with no WSUD and post development
scenario with WSUD treatments. The source nodes for the post-development scenario were based upon the site
master plan and have been shown in Tables 4.1 & 4.2. Ultimately; the receiving node for sites’ catchments is
Washpool Creek.

In accordance with Mackay Regional Council Water Quality Guidelines typical percentage impervious when splitting
residential land uses recommends the following:

Table 4.1
Land Use Category % Overall Catchment % Impervious
Roof 35% 100%
Road Reserve 25% 70%
Remainder 40% 19%
Overall 100% 60%

" R13018 — Stormwater 'Quaiitv'lwanagemem Report
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Tables 4.2: Post Development Sub-Catchments

Catchment Area (ha) Lots % Impervious
WQA1 . 382 37 60
WQA2 1.652 17 60
WQB1 4.920 51 60
waQB2 1.602 17 60

Refer to the Water Sensitive Urban Design (WSUD) concept drawing in Appendix B for identification of sub catchment
zones / areas for post development condition. The MUSIC model is based on a split catchment approach and will
incorporate various treatment nodes. All 4 sub-catchments ultimately discharge into Washpool Creek.

The Mackay Regional Councils’ MUSIC Runoff Generation Parameters used for the modelling are detailed in Table 4.3.

Table 4.3: Runoff Generation Parameters

Parameter Lowland

Field Capacity (mm) 100

Infiltration Capacity Coefficient a 200
Infiltration Capacity Exponent b 1
Rainfall Threshold (mm) 1

Soil Capacity (mm) 250

Initial Storage (%) 10
Daily Recharge Rate (%) 4
Daily Baseflow Rate (%) 2
Initial Depth (mm) 10

Daily Deep Seepage (%) 0.4

R13018 ~Stormwater Quality Management Report Page 14
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Table 4.4: Pollutant Export Relationships

Total Nitrogen

Land Use for Total Suspended Total Phosphorus
MUSIC Source Solids {Logi0 mg/L) {Log10 mg/L) (Log10 mg/L)
T Parameter
(Residential) Baia Storm
Flow Flow
Mean 1.0 2.43 -0.97 -0.30 0.20 0.26
Road Std
0.34 0.39 0.31 0.31 0.20 0.23
Deviation
Mean - 1.30 - -0.89 - 0.26
Roof Std
0.34 0.39 0.31 0.31 0.20 0.23
Deviation
Mean 1.0 2.18 -0.97 -0.47 0.20 0.26
Ground Level Std
0.34 0.39 0.31 0.31 0.20 0.23
Deviation

**Source: Mackay MUSIC Guidelines 1.1

4.3. Proposed Treatment Train

It is proposed to use a combination of a large grassed channel area and Bio-Retention Basins to treat post
development runoff from the site. The development can be separated into two main contributing catchments. For the
purpose of this water quality analysis the site has been divided into 4 sub-catchments (refer Table 4.2) which
ultimately all end up discharging to Washpool Creek.

The western catchment comprises of two sub-catchments being WQA1 & WQA2. The combined area for these two
catchments is approximately 5.474ha. The remaining 2 sub-catchments (WQB1 & WQB2) form the eastern portion of
the development with a combined area of approximately 6.522ha. (See WSUD drawing Appendix B)

As part of the post development scenario the combined catchments WQA1 & WQA2 (western catchments) will direct
all flows via the stormwater network and discharge into Bio-Detention Basin (1). Which will then be treated and filter
through to the Main Channel, where it will then ultimately discharge to Washpool Creek.

Page 15
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The post development scenario for the remaining sub-catchments WQB1 & WQB2 (eastern catchments) will piped via
the stormwater network to Bio-Retention Basins (2) which will bypass the Main Channel and discharge directly into
Washpool Creek.

In order to meet the water quality objectives, the filtration area within these Bio-Detention Basins have been
preliminarily sized to have minimum areas as represented in Table 4.5 below. These basins have all been sized to have
a minimum 400mm depth layer of filtration material with an additional 100mm transition layer to prevent filtration
media blocking the subsoil drains over time and a further 200mm drainage layer in which the subsoil drain is to be
laid.

The MUSIC model screen print showing drainage links and treatment devices is identified in the below image - Figure
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Figure. 1 ~ Treatment Train
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Bio Retention Basins

Table 4.5: Bio-Retention Basin Properties

Contributing Extended Detention Infiltration Filter
Basin Filter Depth (m)

Catchments Depth (m) Area (m?)

Basin 1 WQA1; WQA2 0.500 500 0.400

Basin 2 WQB1; wQB2 0.500 500 0.400
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i
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Figure 4 — Main Channel
4.4. Quality Modelling Results

The properties of the treatment devices shown above are based on default values in MUSIC and some
recommended values in the MUSIC guidelines.

Scenario 1 - Fully Developed site with and without Water Sensitive Urban Design Techniques.
The detailed results produced by the model for the development are presented in Table 4.6.

The treatment train modelling results for the modelled scenario with all catchments shows that the
development with utilisation of Water Sensitive Urban Design techniques effectively reduces the pollutant loads
to levels compliant with the annual pollutant load reductions stated earlier in the Site Specific Objectives.

Total Suspended Solids target reduction achieved ~91.2%
Total Phosphorus target reduction achieved ~73.3%
Total Nitrogen target reduction achieved ~58.3%

Gross Pollutants target reduction achieved ~100%

Table 4.6: MUSIC Water Quality Results — Total Annual Loads

Catchment WQA - WQB - Total Annual Load (kg/year)

Total Suspended | Total Phosphorus " Gross Pollutants
Flow ML/year Solids (TsS) (TP) Total Nitrogen (TN) (GP)
Dev. No
DevNO | ers | mitigatio | Weup | PE NO wsup  Dev-No oo Dev.No WSUD
mitigation N mitigation mitigation mitigation
109 89.0 21,400 1,880 43.5 11.6 223 93 2,470 0

Target Reduction 85% of Developed 70% of Developed 45% of Developed 90% of Developed

Achieved 91.2% of 58.3% of

.39 | % of Devel
Reduction Develaned 73.3% of Developed BEiEEpad 100% of Developed
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4.5. Management Methodology

The following methodology will be followed through the construction and operational phase of the Bio-
Retention Basins proposed as part of the development.

4.5.1. Construction Phase

Construction of the development and the following building works on site has the potential to mobilise large
quantities of sediment in runoff. For Bio-Retention Basins to perform as designed there is a need to protect filter
media and basin vegetation during this phase of the development. Therefore a Staged Construction and
Establishment Method for construction of the Bio-Retention Basin will be followed. The stages for construction
and establishment will be as follows:

4. Functional Installation - Initially Bio-Retention Basins can be used as Sediment Basins. Once the

majority of site construction works have been completed earthworks and shaping to create the
layout and functional elements of the basin will be undertaken. This includes the installation of
inlets, outlet structures, subsoil drainage, transition layers and filter media. The filter media is to
be covered with a protective geofabric which is top-soiled and turfed or grass seeded. Silt fences
are to be erected around the outside of the basins to exclude silt and restrict access to the
basins.

5. Building Construction — Protective erosion and sediment control measures are to remain in place
as the basins are to function as temporary Sediment Basins for the duration of the Building
Construction Phase. Access to the basins is to be restricted throughout building construction
phase.

6. Operational Establishment - Following completion of the Building Construction Phase turf,
topsoil and protective geofabric is removed and each basin re-planted with vegetation and
landscaping as proposed. For vegetation to establish properly regular watering and removal of

weeds is required following planting.

4.5.2. Operational Phase
Following construction activities regular inspections of the Bio-Retention Basin are required in order to ensure

vegetation establishes and the properties of the filter media remain effective. Procedures to be adopted for the
carrying out inspections and maintenance of the basin are presented in Table 4.7 on the following page.
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5. CONCLUSION

The proposed Water Quality strategy for the Gracemere Springs 2 development confirms that stormwater
discharged from site can be managed in accordance with the current best industry practices and in accordance
with State Planning Policy 4/10 - Healthy Waters to achieve the required annual load reduction percentages.

Should further information be required regarding the Stormwater Quality Report, please don’t hesitate to
contact BROWN Consulting Rockhampton Office on 07 4931 0777.
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Enguiries: Peter Wheelhouse
Telephone: 4932 9000 or 1300 22 55 77
Fax: 4936 8862 or 1300 22 55 79
Enquiries:  enquiries@rrc.qld.gov.au

Gracemere Springs 2 Pty Ltd
C/- Brown Consulting Pty Ltd
PO BOX 1580
ROCKHAMPTON QLD 4700

ATTENTION: PETER MORLEY
Dear Peter

WATER NETWORK ANALYSIS - 104 WASHPOOL ROAD, GRACEMERE

| refer to your request for the above work; please find enclosed the water network
analysis as requested.

An invoice in the amount of $1,150.00 (5 hrs water) will be forwarded to you in the
near future.

Should you require any further information in relation to this matter please do not
hesitate to contact me on either of the contact details listed above.

Yours faithfully

F”gter Wheelhouse
Manager Network Systems
Fitzroy River Water
Regional Services

Enc Water Network Analysis

[ ROCKHAMPTON f;::';-?_;_;:iﬁﬁt,\-;\.-,e:;;?;' COUNCIL
‘E These plans are approved subject to the current
conditions of approval associated  with
| Development Permit No. } \\QO\ 2\,

| Dat QJO&\D%\ lel'y

Fitzroy River Water P.O. Box 1860, Rockhampton, Q 4700
{ P 493290000r 1300225577 | F 4936 8862 or 1300 22 55 79 | E enquiries@rrc.qld.gov.au



Gracemere Springs 2 P/L -1- 1335

27 June 2013
Water Network Analysis
Client: Gracemere Springs 2 Pty Ltd
Address: C/-  Brown Consulting Pty Ltd
PO Box 1580
ROCKHAMPTON QLD 4700

Site Address: 104 Washpool Rd, GRACEMERE

Description of Analysis:

Investigate the capacity of the water reticulation network to accommodate the
proposed 122 lot residential subdivision located at 104 Washpool Rd, Gracemere on
Lot 1 RP848973 as detailed in the plan received by Council on 12 April 2013.

e Refer Attachment A Allotment layout

Network Analysis

Existing Reticulation

The subject site is located outside the current water supply area. It is proposed to
bring the site into the Lucas St reservoir supply zone. The zone is primarily supplied
via the Lucas St Pump Station located adjacent to the Lucas St reservoir. The current
set point for the Lucas Street pump station is 540kPa.

The existing reticulation terminates at the intersection of Cherryfield Road and
Washpool Road with dual interconnected 200mm and 150mm mains.

Future Reticulation

The network analysis for the subject site has been conducted on the assumption that
supply to the site would be via the Gracemere Springs 1 development.

The Gracemere Springs 1 development required a new 200mm main to be extended
along the southern side of Washpool Road and to continue on through the
development to the western boundary of the subject site.

e Refer Attachment B Future External Reticulation

It is recommended that this 200mm diameter main be further extended through to the
eastern boundary of the Gracemere Springs 2 development.

Estimated Demands

The demands for the proposed development have been calculated based on the
following assumption.

e Maximum Day (MD) Base Demand per ET = 0.03 L/s
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These demands have been apportioned throughout the assumed reticulation network
layout and have been applied to the model using a residential diurnal pattern

identified as Curve 1.

Hourly Hydraulic Pattern
1

Multiplier

0.250

0.000 et : : : i ‘
0.000 2.500 5.000 7.500 10.000 12.500 15.000 17.500 20.000 22.500
Time (hours)

Fire Fighting
For a residential development the following fire fighting requirement is applicable.

e Design criteria of 15L/s @ 120kPa residual pressure

Results:

These results are theoretical and based on the use of the water model (WaterGEMs
V8i), which has been developed by Council based on the best information available.
Errors in the model may occur due to a range of factors. The results should not be
taken to represent measured values in the pipe network, as the condition at the time of
measuring may be different to those modeled.

e Refer Attachment C - Optimised Internal Pipe Sizing and Residual
Pressure Results

Residual Pressure (kPa)
Scenario Residential Demand Fire Flow
Min Max @ 1SL/s
1 550 790 350

Summary of Residual Pressure Results
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Discussion:

The residual residential pressures are considered high although still within the
adopted service standard range of 220kPa and 800kPa.

There is no requirement for pressure management at this time as it is anticipated that

the set point for the Lucas St pump station will be reduced as future reticulation
augmentation works are progressively implemented.

Recommendation:

The network analysis recommendation is dependent on the Gracemere Springs 1
development preceding the Gracemere Springs 2 development.

It is recommended the proposed 122 lot residential subdivision should be serviced via
a 200mm diameter connection to the future 200mm diameter main to be constructed
through the adjacent Gracemere Springs 1 development.

End of Report
Date 27 June 2013
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Attachment A

Allotment layout sketch

4

_-_
&wwmme

_Hanm"_ﬂ

T gt o

Homecors Developments

Piy Ltd

e

Gracemese Springs Estale

Was pool Road,

Geacemners

Led Reconliguration

-

Sleges 8- 12

{722 Lots)

LA 1eaRFIAISTIZ
.01 Gon SPI1HSTZ
Forist of Gracemer
Caunty of Livingslone

-
!

Rockh imptn Reglona! Counell

i

CSG

=

5843-C8-FOL

-
2el2
=




1335
27 June 2013

Attachment B

Future External Reticulation

Gracemere Springs 2 P/L
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Attachment C
Optimised Internal Pipe Sizing and Residual Pressure Results

679.3kPs | 840
786.5 kPa

L24 4 kPs
732 6kPa

6152 kPa Bt
722.9%Pa SEHPR T 5054 fpa
7229kPn

732 7}Pa

594.3 kPa ¥
703.2 kPa

5B0.6 kPa )
6Y3.5 kP8

5855 kPa
696.4 kPa

5G4 2 kPa f
673.9 kPa

556 DkPa
B62.0 kPa

9/0./ kPy |
683 7 kPa

551.0 kPa ©

Be41kPa OO KPA

668.0 kPa

553.3 kP2
G64.1 kPa

The colour coding for optimised pipe sizing diameters

Green 100mm
Blue 150mm
Red 200mm
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